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I.  Wykaz publikacji bedgcych podstawg rozprawy doktorskie;
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niniejszej rozprawy doktorskiej. Doktorantka w kazdej z nich jest pierwszym autorem:
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https://doi.org/10.3390/jpm12030467
5 Year Impact Factor: 4.005
2021 Journal Impact Factor: 3.508
Punkty MEIN: 70

2. Stefanicka-Wojtas, D.; Kurpas, D. Barriers and Facilitators to the Implementation
of Personalised Medicine across Europe.J. Pers. Med. 2023,13, 2023.
https://doi.org/10.3390/jpm13020203
5 Year Impact Factor: 4.005
2021 Journal Impact Factor: 3.508
Punkty MEIN: 70

3. Stefanicka-Wojtas, D.; Kurpas, D. Personalised Medicine—Implementation to the
Healthcare System in Europe (Focus Group Discussions). J. Pers. Med. 2023, 13, 380.
https://doi.org/10.3390/jpm13030380
5 Year Impact Factor: 4.005
2021 Journal Impact Factor: 3.508
Punkty MEIN: 70
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Il. Streszczenie

Wstep
Medycyna personalizowana (PM — ang. Personalised Medicine), do ktorej zaliczamy

e-zdrowie (elektroniczne ustugi zdrowotne) i m-zdrowie (mobilne ustugi zdrowotne), oznacza
leczenie dostosowane do cech, potrzeb i preferencji pacjenta. Kategoryzuje ona pacjentow
wedtug ryzyka rozwoju okreslonej choroby lub stopnia odpowiedzi na dane leczenie przy
uzyciu odpowiednich markeréw diagnostycznych. PM ma na celu zwigkszenie kontroli nad
optymalizacja wynikdéw leczenia i precyzji leczenia, a takze poprawg przewidywania chorob.

Inteligentne 1 zorganizowane podejscie jest niezbgdne do zapewnienia jakoS$ci
i dlugoterminowej rentownosci europejskich systemow opieki zdrowotnej oraz wtaczenia PM
do praktyki klinicznej. Ma to zasadnicze znaczenie dla ksztaltowania przysztosci opieki
zdrowotnej 1 spotecznej w Europie.

Dynamiczny rozw6j PM jest coraz bardziej widoczny ze wzgledu na coraz
wyrazniejszy wptyw indywidualnych cech na przebieg choroby i skutecznos$¢ lekéw. Dzieki
PM ludzie sg blizej doktadniejszej, bardziej przewidywalnej i silniejszej opieki zdrowotnej
oraz spolecznej dostosowanej do indywidualnych pacjentow.

Pomimo pojawienia si¢ PM jako nowatorskiego podej$cia do leczenia wybranych
chordb, ekonomia PM skupita si¢ gtownie na ocenie skutecznosci poszczegdlnych interwencji.
Jednoczesnie wystepuje brak kompleksowych ram teoretycznych do analizy zawilych
interakcji pomigdzy podmiotami farmaceutycznymi i systemami opieki zdrowotnej w zakresie
operacjonalizacji personalizowanych metod leczenia. Ten brak konceptualizacji moze

potencjalnie utrudni¢ postep PM w praktyce klinicznej [1].

Cele badania
Gtownym celem cyklu prac byta identyfikacja barier oraz czynnikoéw utatwiajacych

wdrazanie innowacyjnych interwencji oraz zidentyfikowanie najlepszych praktyk
stosowanych w krajach europejskich, ktore wspieraja wdrazanie nowatorskich interwencji
z zakresu e-zdrowia, m-zdrowia i PM na poziomie mikro-, mezo- i makroregionalnym.

Cele szczegdlowe to: okreSlenie najlepszych praktyk w krajach europejskich
wspierajacych implementacj¢ innowacyjnych interwencji w zakresie e-zdrowia, ocena
istniejacych barier oraz czynnikéw utatwiajagcych wprowadzanie innowacyjnych interwencji
medycznych w zakresie e-zdrowia, na podstawie dostepnego pi$miennictwa, przeprowadzenie

badan jako$ciowych dotyczacych wymiany najlepszych praktyk w zakresie implementacji



interwencji dotyczacych e-zdrowia w ramach opieki (zdrowotnej 1 spotecznej)
I rozpowszechnianie wiedzy o wynikach badania.

Badania prowadzono i finansowano w ramach miedzynarodowego projektu
Regions4Permed (H2020) majacego na celu koordynacje miedzyregionalng na rzecz wymiany
najlepszych praktyk w zakresie innowacyjnych interwencji dotyczacych PM oraz ich
implementacji w ramach opieki (zdrowotnej i spotecznej), a takze zwigkszenie zaangazowania

wladz regionalnych, naukowcéw oraz decydentdw we wdrazanie interwencji w tym zakresie.

Material i metody

Metodologia badania obejmowata badania desk research oraz badania jakosciowe.

Wykorzystujac metode desk research, dokonano przegladu dostepnej literatury
dotyczacej barier i utatwien w e-zdrowiu i m-zdrowiu opublikowanej w bazach Medline
i Academic Search Ultimate, w okresie od stycznia 2015 do grudnia 2021, a nastgpnie oceniano
I interpretowano je zgodnie z zaleceniami PRISMA.

Nastepnie opracowano poOlstrukturalny kwestionariusz ,Bariery 1 ulatwienia
we wdrazaniu personalizowanej medycyny — badania jakosciowe w ramach projektu

Regions4PerMed (H2020)” oraz przeprowadzono trzy grupy fokusowe.

Wyniki

Spostrzezenia na temat tego, co pomogtoby w adaptacji e-zdrowia, m-zdrowia i PM
do potrzeb obywateli, zostaly skategoryzowane na obszary potrzeb: edukacja; finanse;
rozpowszechnianie; ochrona danych/IT/udostepnianie danych; analiza danych; zmiany
systemowe/poziom rzadowy; polityka zintegrowanej opieki; wspolpraca/wspotpraca;
dostawcy ustug medycznych; lekarze/praktycy; spoteczenstwo/obywatele; zaangazowanie
pacjentow.

Bariery 1 ufatwienia skategoryzowano wg kluczowych interesariuszy barier
wdrozeniowych: rzad 1 agencje rzadowe; lekarze/praktycy; system opieki zdrowotnej;
swiadczeniodawcy; pacjenci i organizacje pacjentow; sektor medyczny, sSrodowisko naukowe,

badacze, interesariusze; przemyst; tworcy technologii; instytucje finansowe; media.

Whioski
Wdrozenie rozwigzan technologicznych prowadzi do usprawnienia procedur
diagnostycznych i procesoOw decyzyjnych w opiece zdrowotnej oraz spolecznej, co skutkuje

lepiej dopasowanym skoordynowanym leczeniem, zmniejszeniem kosztow 1 skroceniem czasu
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leczenia. E- zdrowie utatwia diagnozowanie, zapobieganie i leczenie chorob i ostatecznie ma
na celu przelamanie barier migdzy podmiotami §wiadczacymi ushugi zdrowotne, w tym
agencjami rzgdowymi i szpitalami, aby umozliwi¢ blizszg wspotprace. Jednak e-zdrowie nadal
stoi przed wyzwaniami, w tym: niespdjnym prawodawstwem, biurokratycznymi procedurami
1 dtugimi procesami legislacyjnymi. Ponadto bariera we wdrazaniu PM jest sposob ksztalcenia

lekarzy, zbyt mata §wiadomo$¢ dotyczaca istnienia PM wsrdd spoteczenstwa.



I1l.  Abstract

Introduction

Personalised Medicine (PM), in which we also include e-health (electronic health) and
m-health (mobile health), refers to treatment that is tailored to the patient's characteristics,
needs and preferences. It categorises patients according to their risk of developing a particular
disease or their level of response to a particular treatment using appropriate diagnostic markers.
PM also aims to increase control over the optimisation of medical treatment outcomes and the
precision of medical treatment, as well as to improve the prediction of disease.

A smart and organised approach is needed to ensure the quality and long-term viability
of European healthcare systems and the integration of PM into clinical practise. This is crucial
for shaping the future of health and social care in Europe.

The dynamic evolution of PM is becoming increasingly evident as individual
characteristics have a greater impact on disease progression and drug efficacy. With PM,
people are closer to more accurate, predictable and powerful health and social care that
is tailored to the individual patient.

Ithough PM has emerged as a novel approach to treating selected diseases,
the economics of PM have focused predominantly on evaluating the effectiveness of specific
interventions and have neglected a comprehensive theoretical framework for examining
the intricate interplay between pharmaceutical companies and health systems
in operationalising personalised treatments. This conceptual deficit has the potential to hinder

the progress of PM in clinical practise [1].

Aims

The main aim of this study was to identify barriers and facilitators to the
implementation of innovative interventions and to identify best practices applicable
in European countries that support the implementation of cutting-edge e-health, m-health and
PM interventions at the micro-, meso- and macro-regional levels.

The detailed objectives were to identify best practices in European countries that
support the implementation of innovative e-health interventions, to identify existing barriers
and facilitators to the implementation of innovative medical e-health interventions based
on the available literature, to conduct a qualitative study on the exchange of best practices
in the implementation of e-health interventions in (health and social) care, and to disseminate

the results of the study.



The research was funded and conducted as part of the international Regions4PerMed
project (H2020), which aims the interregional coordination for the exchange of best practices
in innovative interventions related to PM and their implementation in health and social care,
as well as increasing the engagement of regional authorities, researchers, and decision-makers

in implementing interventions in this field.

Material and methods

The methodology of the study was desk research and qualitative research.

Using the desk research method, an analysis of existing articles was conducted.
The available literature on barriers and facilitators in e-health and m-health published
in Medline and Academic Search Ultimate databases from January 2015 to December 2021
was reviewed, evaluated and analysed according to PRISMA recommendations. The review
is described in detail later in the thesis.

Subsequently, a semi-structured questionnaire "Barriers and facilitators
of Personalised Medicine implementation-qualitative study under Regions4PerMed (H2020)

project” and three focus groups were developed to address the topic of the study.

Results

The insights on what might be helpful in the adaptation of e-health, m-health and PM

to the citizen needs were categorised into the following areas of need: education;
finance; dissemination; data protection/ IT /data sharing; data analysis; system
changes/government level; integrated care policies; cooperation/collaboration; healthcare
providers, physicians/practitioners; public/citizens; patient engagement.

Barriers and facilitators were categorised by key stakeholders of the implementation
barriers: government and government agencies; physicians/practitioners; healthcare system;
healthcare providers; patients and patient organisations; medical sector, scientific community,

researchers, stakeholders; industry; technology developers; financial institutions; media.

Conclusions

The implementation of technological solutions leads to improved diagnostic procedures
and decision-making processes in health and social care, resulting in better-tailored
coordinated treatments, reduced costs and shorter treatment times. E-health facilitates
the diagnosis, prevention and treatment of diseases and ultimately aims to break down barriers

between healthcare providers, including government agencies and hospitals, to enable closer
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cooperation. However, e-health still faces challenges, including inconsistent legislation,
bureaucratic procedures and lengthy legislative processes. Additionally, the barrier to the PM

implementation is the method of physician education and also the lack of awareness about the
PM among the society.
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V.  Wstep

Medycyna personalizowana (PM — ang. Personalised Medicine), w sktad ktorej zalicza si¢
e-zdrowie (elektroniczne ustugi zdrowotne) i m-zdrowie (mobilne ustugi zdrowotne),
to odejscie od "uniwersalnego" podejscia do leczenia i1 opieki nad pacjentami z konkretnym
schorzeniem na rzecz takiego, ktore wykorzystuje nowe podej$cia do lepszego zarzadzania
zdrowiem pacjentéw 1 ukierunkowuje terapie w celu osiggnigcia najlepszych wynikéw
w zarzadzaniu chorobg lub predyspozycjami pacjenta do choroby. [2]

PM odpowiada na wyzwania zwigzane z brakiem skutecznosci powszechnie stosowanych
lekow w leczeniu duzej liczby pacjentdéw. Przyczynia si¢ to do wzrostu kosztow opieki
zdrowotnej z powodu wigkszej liczby rozpowszechnionych chordb przewlektych i starzejacej
si¢ populacji. PM to jednak strategie zapobiegania i leczenia dostosowane do potrzeb
poszczegdlnych osob lub grup, dzigki czemu pacjenci otrzymuja konkretne terapie, ktore beda
dla nich najlepsze, a zasoby finansowe sag wykorzystywane w sposob ukierunkowany. [3]

PM jest odwrotnos$cig i uzupetnieniem wspotczesnej medycyny. Medycyna tradycyjna
to odgorne, populacyjne podejscie randomizowanych badan kontrolowanych (RCT -
Randomized controlled trial i medycyny opartej na dowodach (EBM - Evidence-Based
Medicine) [4 - 5].

PM jest podejsciem oddolnym. Identyfikacja mechanizmoéw zaburzen, zanim stang si¢ one
zaawansowana, zdefiniowang choroba, jest potrzebna do celowanej, personalizowanej terapii.
Podczas gdy wysokopoziomowe koncepcje staja si¢ jasne, pozostaje wiele barier w zakresie
informaciji, integracji, thumaczenia, logistyki i akceptacji, szczegolnie w Europie Srodkowej
i Wschodniej, ktore bedg musiaty by¢ rozwigzane przez przyszite, dobrze zaprojektowane
badania podstawowe i kliniczne. [6]

Dowody wskazuja, ze w wigkszos$ci przypadkéw PM nie jest omawiana w punkcie opieki.
Ostatnie badanie publiczne wykazato, ze tylko czterech na dziesigciu pacjentéw jest
swiadomych istnienia PM, a tylko 11% pacjentow twierdzi, ze ich lekarz omowit lub zalecit
im opcje leczenia PM [7].

E-zdrowie i m-zdrowie staja si¢ dyspozycyjnymi elementami opieki zdrowotnej
1 spotecznej, obejmujacymi szeroki zakres ushug zdrowotnych, od elektronicznych recept
i dokumentacji medycznej po komunikacje z pacjentem w celu poprawy przestrzegania przez
niego zalecen [8]. Rynek e-zdrowia rozwija si¢ bardzo dynamicznie. Wedtug prognoz, jego
warto$¢ wzrosnie z 45 miliardow dolarow w 2020 roku do 194 miliardow dolarow w 2027

roku. W okresie prognozowanym na lata 2021-2027, przewidywany jest skumulowany roczny
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wskaznik wzrostu (ang. Compound Annual Growth Rate - CAGR) na poziomie 23% [9].
Jednak mimo rosngcych inwestycji 1 zainteresowania e-zdrowiem, aby umozliwi¢ szersze
i bardziej systematyczne wdrazanie technologii informacyjno-komunikacyjnych w opiece
zdrowotnej, nalezy jeszcze pokona¢ kilka wyzwan. Ustugi 1 systemy opieki zdrowotnej
1 spolecznej muszg sta¢ si¢ bardziej odporne, skuteczne, sprawiedliwe, dostepne,
zréwnowazone i kompleksowe. Transformacja i adaptacja wymagaja zorientowanego cyfrowo
sposobu myslenia [10].

Wraz z ewolucjg coraz wigkszej liczby e-ustug, opieka zdrowotna $wiadczy wiele r6znych
ustug e-zdrowia. Ogoélnie rzecz biorac, e-zdrowie wigze si¢ z pozytywnym wplywem na wyniki
opieki zdrowotnej i spotecznej. Poprawa efektywnos$ci kosztowej, wiecej informacji o stanie
zdrowia pacjenta i lepsza komunikacja miedzy pracownikami stuzby zdrowia to tylko niektore
przyktady korzysci ptynacych z ustug e-zdrowia. Czgsto jednak ustugi e-Zdrowia nie
sa przyjmowane i brakuje im akceptacji ze strony ich uzytkownikéw. Dla wybranych ustug,
domen lub grup pacjentdw, poziomy akceptacji i zwigzane z nimi wskazniki przyjecia
sq zglaszane jako wyzsze [11]. Za tym opdznieniem w adopcji klinicznej kryja si¢ nowe
wyzwania, ktore systemy opieki zdrowotnej 1 spolecznej napotykaja w trakcie dostosowywania
si¢ do nowych wymagan, praktyk i1 standardow zwigzanych z tg dziedzing [12].

PM stoi przed wieloma wyzwaniami 1 barierami, ktore muszg zosta¢ skutecznie wdrozone
w systemach opieki zdrowotnej i spolecznej. Nalezy jednak pamigtac, Zze PM nie jest rewolucja
medyczng, lecz ewolucja. Koncepcja PM istnieje od kilkudziesigciu lat, a wykorzystanie
podejscia personalizowanego w leczeniu systematycznie wzrasta. Rozw6j nowych technologii
przyspieszyt rozw6j PM w ostatnich latach. Jednak te postepy sa zbudowane na fundamencie
badan naukowych i praktyki medycznej, ktore siggaja wiele lat wstecz. W tym sensie PM moze
by¢ postrzegana jako ewolucja praktyki medycznej, a nie nagta, rewolucyjna zmiana. Rozwoj
PM jest ciaglym procesem, ktory opiera si¢ na istniejacej wiedzy i technologii 1 bedzie nadal
ewoluowal wraz z odkryciami i rozwojem nowych technologii [13].

W niniejszym cyklu artykutow omowiono znaczenie oceny barier 1 utatwien we wdrazaniu

interwencji w zakresie e-zdrowia, m-zdrowia oraz PM.
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V.

Zalozenia i cel pracy

Glownym celem prac wchodzacych w sktad cyklu byta identyfikacja barier oraz czynnikéw

utatwiajgcych wdrazanie innowacyjnych interwencji w zakresie e-zdrowia w pigciu obszarach

strategicznych Projektu Regions4PerMed: Big Data w medycynie i elektroniczna

dokumentacja medyczna; technologie medyczne w modelach zintegrowanej opieki

zdrowotnej; przemyst medyczny; usprawnienia we wprowadzaniu innowacji w opiece

zdrowotnej; aspekty spoteczno — ekonomiczne w zakresie e-zdrowia.

b)

d)

Celami szczegotowymi byty:

Okreslenie najlepszych praktyk stosowanych w krajach europejskich wspierajacych
implementacje innowacyjnych interwencji w zakresie e-zdrowia na poziomie mikro-,
mezo- 1 makroregionalnym mozliwych do zastosowania w ramach polskiego systemu
opieki (zdrowotnej i spotecznej) [14];

ocena istniejacych barier oraz czynnikdéw utatwiajacych wprowadzanie innowacyjnych
interwencji medycznych w zakresie e-zdrowia, [14];

przeprowadzenie badan jakosciowych dotyczacych wymiany najlepszych praktyk
w zakresie implementacji interwencji dotyczacych e-zdrowia w ramach opieki
(zdrowotnej 1 spotecznej) [13, 15];

Rozpowszechnianie wiedzy o wynikach badania na poziomie mikro-, mezo-

i makroregionalnym [13-15].
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VI. Materialy 1 metody badan

Rozprawa doktorska powstala jako rezultat migdzynarodowego projektu
Regions4PerMed - Interregional coordination for a fast and deep uptake of personalised
health finansowanego w ramach programu Komisji Europejskiej Horyzont 2020, ktéry
realizowany byt w latach 2018-2023. Trzonem konsorcjum projektu byly urzedy jednostek
samorzadow terytorialnych i wspotpracujace z nimi agencje rozwoju regionalnego pigciu
regioné6w: Lombardii - Fondazione Regionale per la Ricerca Biomedica, Toskanii - Tuscany
Life Sciences, Saksonii - Sdchsisches Staatsministerium fiir Wissenschaft und Kunst, Galicji -
Axencia de Cofiecemento en Satide i Dolnego Slaska - Urzad Marszatkowski Wojewodztwa
Dolnoslaskiego. Uniwersytet Medyczny we Wroctawiu byt jedynym os$rodkiem akademickim
w ramach konsorcjum. Gtownym celem projektu "Interregional Coordination for a Fast and
Deep Uptake of Personalised Health" (Regions4PerMed) byto zwigkszenie zaangazowania
odpowiednich interesariuszy, czyli wtadz regionalnych, naukowcéw, decydentdw i organizacji
klastrowych, w wdrazanie PM. Innym kluczowym celem bylo ustanowienie pierwszej
miegdzyregionalnej wspotpracy w zakresie PM, dostosowanie strategii 1 instrumentow
finansowych, identyfikacja kluczowych obszaréw inwestycyjnych oraz opracowanie
europejskiej agendy regionalnej w celu wsparcia $wiadczenia ustug w zakresie PM dla
pacjentow i obywateli [16].

W celu oceny istniejgcych barier oraz czynnikow ulatwiajacych wprowadzanie
innowacyjnych interwencji medycznych w zakresie e-zdrowia przeprowadzono, jako
pierwsza, analize¢ istniejacych artykuldw. Wykorzystujac metode badawcza desk research,
dokonano przegladu opublikowanych materiatow, dostgpnej literatury oraz dokumentow za
pomocg baz online. Przeglad systematyczny objat dokumenty dotyczace barier 1 utatwien w
stosowaniu e-zdrowia i m-zdrowia, opublikowane w bazie Medline i Academic Search
Ultimate, w okresie od stycznia 2015 do grudnia 2021 roku. Publikacje zostaly ocenione
I zinterpretowane zgodnie z zaleceniami PRISMA.

Zidentyfikowano 5337 rekordow przy uzyciu Medline i Academic Search Ultimate.
Stowa kluczowe uzywane w calym procesie badawczym to: m-health; e-health; barriers;
facilitators; challenges; chronic diseases. Artykuty spetniaty kryteria, jesli byty opublikowane
w recenzowanych czasopismach akademickich, napisane w jezyku angielskim i dostepny byt
ich pelny tekst. Po odrzuceniu artykutéw nie spetniajacych ww. kryteriow pozostaty 1504
rekordy. 1187 zostato wykluczonych po ocenie tytutu i abstraktu, a 297 zostalo wykluczonych

po analizie petnego tekstu. Analizie poddano pozostale 22 badania.
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Ponadto oméwiono wyniki konferencji Health Technology in Connected & Integrated
Care, ktora odbyta si¢ w ramach projektu Horyzont 2020 ,,Interregional coordination for
a fast and deep uptake of personalised health” (Regions4Permed) w lipcu 2020 r. Podczas
konferencji wystapito 16 prelegentow, przeprowadzono 3 wizyty studyjne. W konferencji
wzigto udziat 86 zarejestrowanych uczestnikow, a $redni czas przebywania na sali wyniost
170,5 min. Uczestnikami konferencji byli eksperci ze §rodowiska akademickiego i przemystu
oraz przedstawiciele regionalnych i rzgdowych instytucji polityki zdrowotnej z roznych krajow
UE. Liczba uczestnikow konferencji wynosita: 86 zarejestrowanych uczestnikow
i 19 prelegentow z 17 krajow. Podsumowano rowniez istniejace w Europie rozwigzania
w zakresie PM, opierajac si¢ na broszurach Best Practice opracowanych w ramach projektu
Regions4PerMed.

Potstrukturalng ankiete "Barriers and facilitators of Personalised Medicine
implementation-qualitative study under Regions4PerMed (H2020) project™ opracowano aby
zrealizowaé kolejny cel szczegdélowy. W tym etapie wzigto udziat 85 respondentow,
a odpowiedzi na ww. ankiet¢ uzyskano w okresie od lipca 2020 do listopada 2022 r. Dane
przekazywano przez kwestionariusz online (Google Forms). Respondentami byli
Interesariusze projektu Regions4PerMed, do ktorych naleza cztonkowie Rady Doradczej
projektu Regions4PerMed, wyktadowcy na konferencjach 1 warsztatach oraz uczestnicy tych
wydarzen.

Wiek respondentéw miescit si¢ w przedziale 24-74 lata. Wsrod ankietowanych
znajdujg si¢ badacze (naukowcy), przedsiebiorcy, doradcy polityczni, menedzerowie
projektow, lekarze, urzednicy, prawnicy, eksperci w dziedzinie zdrowia publicznego,
menedzerowie opieki zdrowotnej, biostatystycy, konsultanci opieki zdrowotnej itp.

Respondenci pochodzili z 20 krajow, w tym z Ukrainy (UA), Wtoch (IT), Niemiec
(DE), Hiszpanii (ES), Polski (PL), Danii (DK), Belgii (BE), Wielkiej Brytanii (GB), Lotwy
(LV), Kanady (CA), Estonii (EE), Turcji (TR), Rumunii (RO), Europy (EU), Francji (FR),
Litwy (LT), Szwecji (SE), Grecji (GR), Holandii (NL), Portugalii (PT) i Kazachstanu (KZ).
Odpowiedzi na ankiety zostaly zakodowane w nastgpujacym formacie - symbol kraju i numer
wskazujacy na kolejnos$¢ dostarczenia ankiet.

Przeprowadzono rowniez, z wykorzystaniem platformy ZOOM, trzy grupy fokusowe
dotyczace barier 1 utatwien we wdrazaniu PM. W spotkaniach uczestniczyty trzy kategorie
uczestnikow: obserwator, moderator i respondent. Pierwsza grupa fokusowa zostata
przeprowadzona 10 listopada 2022 r. Jej uczestnikami byli przedstawiciele polskich instytucji

rzadowych, instytucji finansowych, przedstawicielami praw pacjentow oraz fundacji
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pacjentow. W grupie tej uczestniczylo 7 osob, nie liczac obserwatora i moderatora. Druga
grupa, ktéra odbyta si¢ 29 listopada 2022 roku sktadala si¢ z przedstawicieli Komisji
Europejskiej, wiloskiego Ministerstwa Zdrowia, pofesora/ lekarza ogdlnego z Ukrainy.
W drugiej grupie fokusowej wziety udziat 4 osoby. Trzecia grupa odbyta si¢ w dniu 12 grudnia
2022 roku. Jej uczestnikami byli przedstawiciele Saksonskiego Ministerstwa Nauki, Kultury
I Turystyki oraz Fondazione Regionale per la Ricerca Biomedica. W spotkaniu tym
uczestniczyly 3 osoby. Czas trwania jednej grupy - od 60 do 90 min. Dane gromadzono
lokalnie na serwerze. Podczas kazdej z grup zadawano pytania dotyczace indywidualnego
rozumienia PM, kluczowych utatwien i barier w publicznym wykorzystaniu PM oraz
prywatnych opinii respondentéw na temat tatwosci dostosowania PM do potrzeb obywateli
[13].
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VIl. Podsumowanie wynikow

W fazie pierwszej badan (Stefanicka-Wojtas, D.; Kurpas, D. eHealth and mHealth
in Chronic Diseases—Identification of Barriers, Existing Solutions, and Promoters Based
on a Survey of EU Stakeholders Involved in Regions4PerMed (H2020). J. Pers. Med. 2022,
12, 467. https://doi.org/10.3390/jpm12030467) przedstawiono wyniki osiggniete za pomocg

badan reaserch desk, w ktorych wskazano bariery i czynniki utatwiajace wdrazanie e-zdrowia
I m-zdrowia w chorobach przewlektych, podzielone na czynniki indywidualne, technologiczne
oraz polityczne/prawne. W artykule przyblizono tez istniejace w Europie rozwigzania
w zakresie PM, opierajac si¢ na broszurach Best Practice opracowanych w ramach projektu
Regions4PerMed. Dane te zostaly syntetycznie przedstawione w tabeli. Wskazano réwniez,
w formie tabelarycznej, na oczekiwane bariery i1 ulatwienia w osiggnieciu czterech celow:

a) poprawy indywidualnych doswiadczen zwigzanych opiekg zdrowotnag,

b) poprawy stanu zdrowia populacji,

C) zmniejszenia kosztow opieki zdrowotnej na mieszkanca,

d) poprawy doswiadczen zwigzanych z zapewnieniem opieki (znaczenie lekarzy,

pielegniarek etc).

W dalszym etapie badan (Stefanicka-Wojtas, D.; Kurpas, D. Barriers and Facilitators
to the Implementation of Personalised Medicine across Europe. J. Pers. Med. 2023, 13, 2023.
https://doi.org/10.3390/jpm13020203 ), w ktorym przeprowadzono podistrukturalng ankiete
"Barriers and facilitators of Personalised Medicine implementation” wyniki zostaty
przedstawione w postaci wykresow, przedstawiajacych podzial na stopien $wiadomosci
spotecznej w zakresie PM w ujeciu ogdlnym oraz wedlug narodowosci respondentow.
Przedstawiono rowniez poréwnanie $wiadomosci spotecznej w zakresie PM w zalezno$ci
od dochodoéw danego kraju oraz jego PKB per capita. Dodatkowo dokonano tabelarycznej
analizy odpowiedzi udzielonych na szczegdlowe pytania dotyczace osobistej opinii
respondentéw na temat istniejgcych barier i utatwien we wdrazaniu PM. Odpowiedzi zostaty
pogrupowane wedlug kluczowych interesariuszy, ktorzy sg zaangazowani w przezwycigzanie
barier wdrozeniowych tj.: rzad 1 agencje rzagdowe, lekarze/praktycy medyczny, systemy opieki
zdrowotnej, dostawcy ustug medycznych, pacjenci i organizacje pacjenckie, sektor
medyczny/spoteczno$§¢ naukowa/ badacze, przemyst, twoércy technologii, instytucje

finansowe, media. Dzigki takiemu podejsciu mozliwe bylo przeprowadzenie kompleksowe;j
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analizy wynikow badania i uzyskanie bardziej szczegdétowego obrazu spotecznej $wiadomosci
w zakresie PM [15].

W celu osiaggnigcia pehiejszych danych jakosciowych dotyczacych wymiany
najlepszych praktyk w zakresie implementacji interwencji dotyczacych PM przeprowadzone
zostaly grupy fokusowe (Stefanicka-Wojtas, D.; Kurpas, D. Personalised Medicine—
Implementation to the Healthcare System in Europe (Focus Group Discussions). J. Pers. Med.
2023, 13, 380. https://doi.org/10.3390/jpm13030380). Wygenerowaty one dane empiryczne
na temat indywidualnych dos$wiadczen respondentéw w odniesieniu do barier i utatwien
we wdrazaniu PM w calej Europie. Wyniki uzyskane w ramach tego etapu badan zostaty
podzielone na obszary tematyczne, w tym zagadnienia zwigzane z ochrong i analizg danych,
systemami rzagdowymi, dostawcami ustug medycznych, instytucjami finansowymi, danymi
dotyczacymi lekarzy i praktykéw medycznych, systemami opieki zdrowotnej, pacjentami oraz
rozwojem technologii [13].

Ponizej przedstawiono wyniki ze spdjnych tematycznie badan ankietowych i grup
fokusowych:

Definicja PM

W trakcie grup fokusowych uwidocznity si¢ przede wszystkim réznice w definiowaniu
PM. Jedna z definicji opisuje PM jako medycyne zindywidualizowang opartg na badaniach
genetycznych 1 dopasowanych interwencjach zdrowotnych, zaro6wno w medycynie
prewencyjnej, jak i naprawczej, czyli dopasowanie najlepszej dla danej osoby terapii
na podstawie okreslonych predyspozycji genetycznych. Kolejna z nich to definicja
opublikowana w Konkluzjach Rady Europejskiej w grudniu 2015 roku. Wedlug innego
podejscia PM istnieje w momencie, gdy opieka uwzglednia osobiste czynniki ryzyka i choroby
wspotistniejace oraz decyduje, co najlepiej przepisa¢ pacjentom w zaleznosci od ich sytuacji,
statusu ekonomicznego itp. Kolejne rozumienie PM opiera si¢ na tezie, ze lekarze 1 pielegniarki
w kazdej placowce medycznej posiadajg informacje 0 pacjentach, takie jak ich wiek,
wczesniejsze choroby lub stany chorobowe, informacje o alergiach itp. 1 na podstawie tych
informacji stawiana jest diagnoza.

Systemy gromadzenia danych medycznych/ przetwarzanie danych / ochrona danych

Gltowne rozpoznane do tej pory problemy z zakresu danych medycznych dotyczyly
ochrony danych, ich integracji, porownywalnosci, wymiany danych zaro6wno w obrgbie kraju
jak 1 pomigdzy krajami. Podczas grup fokusowych zauwazono jednak dodatkowy problem.
Personalizowane terapie celowane sg czesto stosowane w matych grupach i matych

populacjach pacjentdow w bardzo specyficznych sytuacjach, co w konsekwencji stwarza wiele
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trudnosci w uzyskaniu wiarygodnych, zwalidowanych danych. Nie ma mozliwo$ci naukowe;j
walidacji oceny skutecznosci takiej terapii, ktora moze trwac latami w "nienaukowych"
warunkach dla celé6w komercyjnych, czesto ze szkoda dla pacjentow.

Rzad/systemy polityczne/ Swiadczeniodawcy opieki zdrowotnej

W europejskich systemach opieki zdrowotnej istnieje niespojne ustawodawstwo,
a wspolpraca z agencjami rzagdowymi oznacza niestety biurokracj¢ i diugie procedury
legislacyjne [14]. Polityka i programy w zakresie PM rdéwniez znacznie si¢ rdznig [17].
Swiadczeniodawcy opieki zdrowotnej maja przed soba dtuga droge do pelnego wykorzystania
potencjalu PM. Wysitki majace na celu integracj¢ nowych technologii i praktyk PM sa nadal
we wczesnym stadium, a $wiadczeniodawcy opieki zdrowotnej stoja przed wieloma
wyzwaniami.[18].

Dane pozyskane z grup fokusowych wskazatly ulatwienie, ktére musi by¢
wykorzystywane na duza skalg. Aby wskaza¢ decydentom droge, ktéra pozwoli przetozyé
e-zdrowie, m-zdrowie czy cata PM na zarzadzanie opieka zdrowotng i spoteczng konieczne
jest posiadanie, wskazywanie 1 rozpowszechnianie wiedzy dotyczacej przyktadow dobrych
praktyk wdrozonych juz w innych krajach. Najwazniejszym czynnikiem wprowadzenia PM
do systemu opieki zdrowotnej sg bowiem dowody. Istnieje potrzeba wykazania dowodow
na istnienie PM oraz zasadnosci jej celow. Jest to najwazniejsza kwestia dla naukowcow,
klinicystéw 1 decydentow. Istnieje rowniez wyrazna potrzeba wigkszej liczby badan
klinicznych. Zdaniem respondentéw nalezy rowniez przeprowadzi¢ reforme systemu opieki
zdrowotnej, zmieni¢ podejscie systemowe i dialog z podmiotami publicznymi oraz agencjami
HTA (ang. health technology assessment), a takze zmieni¢ sposOb zarzadzania poprzez
odpowiednie zachety finansowe. Dodatkowo jedng z propozycji wynikajacych z badan jest
wprowadzenie tzw. case managerow lub towarzyszy pacjenta, czyli osdb, ktore wspieraja
pacjentow w systemie, szczegdlnie w przypadku bardzo groznych choréb. Wraz
z poglebianiem si¢ personalizacji w opiece zdrowotnej pojawia si¢ bowiem potrzeba doradztwa
dla pacjentow.

Instytucje finansowe

PM moze przyczyni¢ si¢ do poprawy wynikow opieki zdrowotnej, jak réwniez
do oszczednosci kosztow, gldwnie poprzez wyeliminowanie podawania niektorych lekow
pacjentom, co do ktorych przewiduje si¢, ze nie bedg na nie reagowac. Niektore z terapii
personalizowanych moga jednak zwigksza¢ koszty terapii. Dlatego tez wdrozenie PM wymaga
jednoczesnie od decydentow zdrowotnych oceny potencjalnej warto$ci personalizowane]

terapii w porownaniu ze standardowym leczeniem dla kazdego indywidualnego wskazania
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1 kontekstu medycznego, poniewaz korzysci zdrowotne PM bardzo cz¢sto wymagaja réwniez
wyzszych budzetow zdrowotnych [1].

W ankietach oraz grupach fokusowych zostat zauwazony jednak dodatkowy, istotny
problem. Finansowanie terapii ze $wiadczeniami gwarantowanymi lub lekow refundowanych
przez rzad jest jednak problematyczne, poniewaz grupy pacjentow, do ktorych skierowane
sa te terapie, s3 czgsto bardzo male. Takie zawezenie grup pacjentoéw czegsto prowadzi
do nadawania lekom statusu lekow sierocych, co skutkuje bardzo wysokimi cenami tych lekow
1 terapii, trudnymi do udzwignigcia przez system refundacyjny. Dodatkowo, jak podkreslano
wielokrotnie, nalezy opracowaé finansowanie/ramy dla podtrzymania udanych projektéw
(te czesto sg przerywane po poczatkowym okresie finansowania).

Lekarze/praktycy medyczni

Duzg barierg zauwazong w trakcie badan jest sposob, w jaki ksztatci sie¢ dzi$§ lekarzy.
Sa oni bardzo skoncentrowani na konkretnych obszarach chorobowych 1 brakuje
im $wiadomosci innych dyscyplin, co sprawia, ze pelne przyjecie PM wymaga
kompleksowego podejscia medycznego. W zwigzku z tym zmiany w szkoleniu lekarzy, jesli
zostanie przyjete, holistyczne podejscie lekarza do pacjenta moze by¢ waznym czynnikiem
utatwiajgcym wdrazanie PM.

Pacjenci

Poza zmiang sposobu ksztatlcenia medykow wazne jest aby spoteczenstwo stato si¢
swiadome istnienia PM oraz najlepszych praktyk, ktore moglyby ja stworzy¢. Nalezy tez
oswaja¢ pacjentow w sprawie e-ustug i zapewnia¢ o bezpieczenstwie ich danych w sieci.
Istnieje coraz wigcej dowoddw na to, ze lepiej poinformowani pacjenci poprawiajg samoopieke
1 przestrzeganie lekéw oraz poprawiaja swoje zdrowie 1 samopoczucie. Zdolno$¢ obywateli
do dostepu do danych réwniej jest uwazana za wazng ze wzgledu na poprawe zarzadzania
choroba jako nowa formg zaangazowania i wzmocnienia pozycji pacjenta [19].
Rozpowszechnianie informacji

Pomijanym bardzo czgsto tematem, w dostepnej literaturze, jest rozpowszechnianie
wiedzy o PM. W badaniach przeprowadzonych przez doktoranta podkreslane jest bardzo duze
znaczenie lepszego rozpowszechniania wiedzy o PM, udostgpniania informacji w mediach
w ramach mediow spolecznosciowych, poprawienie jakosci reklam w telewizji i mediach
spotecznosciowych oraz organizowania spotkan ze wszystkimi interesariuszami, w tym
z pacjentami. Wazne jest szersze rozpowszechnianie wynikoéw badan naukowych wsrod

pacjentow i obywateli.
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VIII. Ograniczenia badania

Podczas analizy istniejacych artykutow wyszukiwanie bylo ograniczone do artykutow
opublikowanych w jezyku angielskim. Wykluczenie artykutoéw napisanych w innych jezykach
moglo ograniczy¢ dostep do badan o znaczacych wynikach zwigzanych z celem pracy. Warto
jednak podkresli¢, ze z tego powodu korzystano z wigcej niz jednej bazy publikacji
tj. PubMed/MEDLINE i Academic Search Ultimatewere.

Badania opierajg si¢ na matej liczebnosci proby jednak moga dostarcza¢ uogdlnionych
wynikéw na poziomie kraju. Kwestionariusze zostaty wyslane do réznych interesariuszy
projektu Regions4PerMed. Profil zawodowy respondentow jest zroéznicowany - 0d
naukowcow (badaczy), przedsigbiorcow, personelu naukowego, politykéw, doradcoéw
politycznych, menedzeréw projektow, po lekarzy, urz¢dnikéw, prawnikow, ekspertow
ds. zdrowia publicznego, menedzeréw ds. zdrowia publicznego, biostatystykow, konsultantow
ds. zdrowia publicznego itp. R6znorodnos$¢ wiekowa respondentdéw jest rOwniez zauwazalna,
dzieki czemu mozna uzyskac przeglad barier i utatwien w wdrozeniu PM z r6znych perspektyw
wiekowych.

W grupach fokusowych jednym z ograniczeniem jest mozliwos$¢ generalizowania lub
kategoryzowania przez moderatoréw indywidualnych opinii. Aby temu zapobiec, oprocz
moderatora, w grupach fokusowych uczestniczyt rowniez obserwator. Ponadto, osoby o silnym
wplywie, takie jak moderatorzy i aktywni cztonkowie grupy, moga wptywaé na rozmowe,
thumi¢ opinie mniej aktywnych uczestnikow. Aby uniknaé tego ograniczenia, moderator grup
starat si¢ prowadzi¢ rozmowe w taki sposob, aby kazdy uczestnik méogt wyrazi¢ swojg opinig.

Zaré6wno w badaniach ankietowych jak 1 przeprowadzonych grupach fokusowych
za ograniczenie badania mozna uzna¢ réwniez tres¢ kwestionariusza lub pytania zadawane
podczas spotkan. Tre$¢ pytan jednak zostala zatwierdzona przez wspotbadacza

z doswiadczeniem w badaniach jakosciowych 1 ilosciowych.
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IX.

Rekomendacje 1 proponowane kierunki dalszych badan

Rekomendacje:

1.

10.

Priorytetowo powinna zosta¢ potraktowana wspotpraca migdzyregionalna pomigdzy
roznymi krajami europejskimi w celu ujednolicenia obowigzujacych w danych krajach
legislacji dotyczacych gléwnie wymiany danych medycznych np. danych
genomowych.

Regiony, jako jednostki administracyjne blizsze potrzebom danego terytorium,
powinny angazowac wszystkie zainteresowane podmioty w ksztalttowanie nowej
polityki w zakresie e-zdrowia i m-zdrowia.

Powinny zosta¢ wdrozone na szersza skale systemy informatyczne, ktore beda
przechowywac i udostgpnia¢ dane pacjentéw. Systemy opieki zdrowotnej i spotecznej
muszg by¢ bowiem zdolne do gromadzenia i analizowania danych dotyczacych
zdrowia pacjenta. Wazne jest, aby wykorzystywaé narzedzia, ktore sa najlepiej
dostosowane do konkretnych celow badawczych.

Nalezy zapewni¢ odpowiednie zabezpieczenia technologiczne oraz przestrzegac
rygorystycznych standardow dotyczacych prywatnos$ci danych.

Wazne jest holistyczne podejscie do pacjenta. PM powinna uwzglednia¢, poza
wynikami badan, styl Zzycia, srodowisko, wiek 1 inne czynniki, ktore maja wplyw
na zdrowie pacjenta.

Pacjenci powinni by¢ zaangazowani w proces personalizowanej opieki medycznej
1 powinni by¢ poinformowani o korzysciach i ograniczeniach tej formy leczenia.
Wazne jest, aby pacjenci zrozumieli, Ze personalizacja medycyny to proces, a nie
jednorazowe rozwigzanie.

Kadra medyczna powinna doskonali¢ swoje umiejetnosci i wiedze, aby zapewnié
najlepsze wyniki dla pacjentow.

Personalizowana medycyna, w tym e — zdrowie i m — zdrowie, powinny by¢ dostgpne
dla jak najwiekszej liczby pacjentéw.

Pacjenci powinni mie¢ dostep do informacji na temat personalizowanej medycyny, aby
moéc podjac informowane decyzje dotyczace swojego zdrowia.

Intensyfikacja inwestycji w badania naukowe, dzigki ktérym zostang opracowane

skuteczniejsze 1 bardziej optacalne terapie personalizowane.
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10.

Proponowane kierunki dalszych badan w dziedzinie medycyny personalizowanej,
w tym e-zdrowiu i m-zdrowiu:

Badanie wptywu PM, e-zdrowia i m-zdrowia na redukcje kosztéow stuzby zdrowia
poprzez bardziej skuteczne i celowane leczenie chorob.

Badania wplywu dziatan prewencyjnych stosowanych w ramach PM, e-zdrowia
I m-zdrowia na zapobieganie chorobom i zmniejszenie kosztow opieki zdrowotne;j.
Praca nad ulepszeniem interakcji miedzy pacjentami a lekarzami poprzez zastosowanie
nowych technologii — e-zdrowia i m-zdrowia.

Badania nad wprowadzeniem bardziej zaawansowanych narzedzi analizy danych, ktore
pomoga w personalizacji opieki zdrowotnej i spoteczne;.

Badanie wplywu e-zdrowia i m-zdrowia na jako$¢ zycia pacjentow i pracownikow
stuzby zdrowia.

Projektowanie i rozwijanie interaktywnych narzedzi do samodzielnego monitorowania
zdrowia.

Badania nad wdrazaniem nowych modeli biznesowych, tak aby firmy
ubezpieczeniowe, dostawcy opieki zdrowotnej i pacjenci mieli wigksza mozliwos¢
oferowania i korzystania do korzystania z PM.

Badania nad normami bezpieczenstwa i prywatnosci w ramach e-zdrowia, m-zdrowia
1 PM zapewniajace pacjentom bezpieczenstwo i ochrong¢ danych medycznych.
Badanie skutecznos$ci interwencji mobilnych (m-zdrowia, e-zdrowia), w celu poprawy
zdrowia psychicznego i fizycznego pacjentow.

Badania nad rozwijaniem technologii e-zdrowia i m-zdrowia, takich jak aplikacje
mobilne i platformy internetowe, ktore umozliwiaja zdalny monitoring stanu zdrowia
pacjenta, dzigki czemu pacjenci moga by¢ lepiej kontrolowani i opiekowani, oraz ktore

umozliwig szybka reakcj¢ na pogorszenie stanu zdrowia pacjenta.
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X.  Whnioski

W niniejszej rozprawie zidentyfikowano bariery i czynniki utatwiajagce wprowadzenie
interwencji w zakresie e-zdrowia, ktore muszg by¢ skutecznie zarzadzane w europejskich
systemach opieki zdrowotnej i spotecznej [13-15]. Elektroniczne ustugi medyczne (e-zdrowie)
1 mobilne ustugi medyczne (m-zdrowie) s teraz niezbednymi elementami opieki zdrowotne;j
[7]. Jednakze, jak wynika z analiz i badan jako$ciowych przeprowadzonych w artykutach
poruszanych w rozprawie, istnieje wiele barier, ktore hamujg wdrazanie e-zdrowia, m-zdrowia
1 PM w catej Europie. Mimo wymiernych korzys$ci, skomplikowany proces adaptacji PM
do krajow cztonkowskich UE i europejskich systemow opieki zdrowotnej i spotecznej op6znia
jej powszechne przyjecie.

Technologiczne rozwigzania maja pozytywny wplyw na usprawnienie procedur
diagnostycznych i procesow decyzyjnych w opiece zdrowotnej i spotecznej. Wdrozenie
e-zdrowia i m-zdrowia pozwala na bardziej personalizowane i skoordynowane leczenie,
co prowadzi do zmniejszenia kosztow i skrocenia czasu leczenia. Wszystko to przyczynia si¢
do przetamania barier miedzy ré6znymi podmiotami §wiadczacymi ustugi zdrowotne, takimi
jak agencje rzadowe i szpitale, co z kolei umozliwia blizszg wspotpracg. Technologie
medyczne sa kluczowe w profilaktyce, diagnostyce, leczeniu i rehabilitacji pacjentow,
zar6wno w opiece domowej, jak 1 ambulatoryjnej oraz na oddziatach szpitalnych. Poprawiaja
one efektywnos$¢ opieki zdrowotnej i skracaja czas oraz koszty leczenia. Jednak wraz
z wprowadzeniem nowych technologii wazne jest, aby ludzie zwigkszali swoje kompetencje
w zakresie korzystania z nich. Mimo ze e-zdrowie przynosi wiele korzys$ci, nadal stoi przed
wyzwaniami, takimi jak niespdjne prawodawstwo, biurokratyczne procedury i dlugie procesy
legislacyjne. Kolejng bariera w wdrozeniu PM jest sposob ksztalcenia lekarzy oraz niska
swiadomos¢ dotyczaca istnienia PM wérdd spoleczenstwa [14].

Aby skutecznie zastosowa¢ PM w systemach opieki zdrowotnej i spolecznej, nalezy
rozwigza¢ wiele istotnych wyzwan. Nalezag do nich integracja duzych, zmiennych
i roznorodnych zbiorow danych (Big Data), zwigckszenie $wiadomosci zdrowotne;j,
uregulowanie kwestii refundacji oraz regulacyjnych. Rozwiazanie tych problemow pozwoli
na poprawe dokladnosci diagnostyki, co umozliwi identyfikacj¢ najlepszej opcji leczenia
dla danego pacjenta na podstawie jego indywidualnych cech. Ukierunkowana terapia
zmniejsza efekty uboczne, pozwala na lepsze zapobieganie chorobom i zwieksza
zaangazowanie pacjentow. Ponadto, zastosowanie medycyny personalizowanej moze pomaoc

w zmniejszeniu kosztow opieki zdrowotnej i promowac badania i innowacje [13-15]. Warto
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jednak podkresli¢, ze medycyna personalizowana jest wynikiem ewolucji praktyki medycznej,
a nie naglej, rewolucyjnej zmiany. Koncepcja PM istnieje od wielu lat, a zastosowanie
podejscia personalizowanego w leczeniu stale si¢ rozwija. Postepy te sg wynikiem badan
naukowych 1 praktyki medycznej, ktore siggaja wielu lat wstecz. Dlatego wazne jest, aby
wdrozenie PM opieralo si¢ na solidnym fundamencie naukowym i byly stopniowe,

uwzgledniajace postep technologiczny i wyniki badan naukowych [13].
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Abstract: Background: In recent years, rapid population ageing has become a worldwide phe-
nomenon. Both electronic health services (eHealth) and mobile health services (mHealth) are becom-
ing important components of healthcare delivery. The market for mHealth is growing extremely
fast. However, despite the increasing investment and interest in eHealth, several challenges still
need to be overcome to enable broader and more systematic implementation of ICT in healthcare.
Methods: This study presents data from the survey “Barriers and facilitators of Personalised Medicine
implementation- qualitative study under Regions4PerMed (H2020) project”. In addition, this paper
discusses the results of the conference, Health Technology in Connected & Integrated Care, held
under the Horizon 2020 project and interregional coordination for a fast and deep uptake of person-
alised health (Regions4Permed) (July 2020—online conference). The above sections were preceded
by an analysis of existing articles. Results: The data obtained from the surveys show that the main
barriers to the adoption of eHealth and mHealth are the lack of skills of seniors, but also the lack
of user-friendly technology and a simple user interface. Access to individual data while ensuring
its security and the lack of digitisation of medical data are also serious issues. In addition, medical
digital solutions are overly fragmented due to national legislations that deviate from the General Data
Protection Regulation. Conclusions: By using technological solutions, it is possible to improve diag-
nosis and treatment decisions, and better adapt treatment and reduce its duration and cost. However,
there are still barriers to the development of eHealth. Clear recommendations for implementation are
needed to enable further development of personalised eHealth and mHealth solutions

Keywords: mHealth; eHealth; chronic diseases; interregional cooperation; barriers; facilitators;
healthcare systems

1. Introduction

Electronic health (eHealth) and mobile health (mHealth) services are becoming in-
dispensable components of healthcare, covering a wide range of health services, from
electronic prescriptions and medical records to patient communications to improve patient
compliance [1].

The future of European healthcare systems and the implementation of personalised
medicine in clinical practice require smart planning and a structured approach to ensure
quality and long-term sustainability.

To this end, attention should be focused, in particular, on technologies and ICT that
can deliver the desired outcomes for reorienting personalised and patient-centred health-
care systems.

Quality of care must be the focus of attention for politicians and decision-makers
in all regions of Europe. Health services need to prioritise people with multiple chronic
conditions (comorbidity), and it seems that this can be achieved through an integrated
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and patient-centred approach that allows the needs of patients to be adequately met [2].
The authors, e.g., Talboom—Kamp et al. (2016), emphasise that the pressure to implement
self-management through eHealth is immense. The reason for this is the number of people
with chronic diseases and comorbidity, which is rapidly increasing due to rapid ageing and
higher life expectancy of the population [3].

The eHealth market is growing extremely rapidly and is expected to increase from
$45 billion in 2020 to $194 billion in 2027, with a CAGR of 23% in the forecast year from 2021
to 2027 [4]. However, despite the growing investment and interest in eHealth, several chal-
lenges still need to be overcome to enable a broader and more systematic implementation
of ICT in healthcare. Healthcare services and systems must become more resilient, effective,
equitable, accessible, sustainable, and comprehensive. Transformation and adaptation
require a digitally oriented mindset [3]. Foster and Sethares (2014) point out that the use of
telehealth by older people will increase, but that effective adoption of such interventions
can only be successful if the patient’s perspective is at the forefront [5].

Pilot projects (including the one presented below) are being conducted around the
world, and areas of opportunity are being identified that could potentially have global
impact. Barriers to large-scale implementation such as standards, security, and interoper-
ability are also being identified [6]. As Kampmeijer et al. (2016) noted, the successful use of
eHealth/mHealth tools in health promotion programs for older people is highly dependent
on the motivation and support they receive in using eHealth and mHealth tools [7]. It is
also worth noting that according to Alwashmi et al. (2019), mHealth could increase patient
autonomy by stimulating patient empowerment and motivation [8].

2. Purpose of the Study

The purpose of this paper is to identify the main barriers, facilitators, and interventions
related to eHealth and mHealth services in chronic diseases, and to present the state of
implementation of eHealth and mHealth services in daily practice by describing the research
findings and existing gaps.

3. Materials and Methods
3.1. Study Design

This study presents data from the survey, “Barriers and facilitators of Personalised
Medicine implementation- qualitative study under Regions4PerMed (H2020) project”. The
survey included: general information on gender and nationality, two questions on individ-
ual experiences with barriers and facilitators of personalised medicine implementation, and
five questions about the implementation of personalised medicine itself. The qualitative
study—survey research—is in progress. This article shows only results that are relevant to
the goal of the study.

In addition, this paper discusses the results of the conference, Health Technology in
Connected & Integrated Care, held as part of the Horizon 2020 project and interregional
coordination for a fast and deep uptake of personalised health (Regions4Permed) (July
2020—online conference). The conference explored the impact of new regulations and what
solutions can be adopted at the regional level:

e  Training for healthcare professionals: health technologies are often beneficial to pa-
tients, but health professionals often encounter difficulties in using the equipment
associated with these technologies, which can increase the risk of accidents;

e Patient engagement: there is growing evidence that increased patient awareness leads
to better care and treatment adherence, as well as improved health and well-being;

e  Economic impact of health technologies: critical to the market access of health tech-
nologies and the implementation of personalised medicine is the valuation of health
technologies, which needs to be discussed to assess market barriers and identify
potential solutions [2].

The above sections were preceded by an analysis of existing articles. Using the
desk research method, it was possible to extract them in the form of published materials,
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online databases, available literature, and documents. Systematic reviews of barriers and
facilitators of eHealth and mHealth published in Medline and Academic Search Ultimate,
between January 2015 and December 2021, were evaluated and interpreted according to
PRISMA recommendations. The following keywords were used throughout the research
process: mHealth, eHealth, barriers, facilitators, challenges, chronic diseases.

3.2. Setting

The article is based on the results of online surveys and the summary of the two-day
conference, Health Technology in Connected & Integrated Care, held in July 2020 (online).
Three sessions and one on-site day were held during the conference.

3.3. Participants

Survey: The 69 online surveys from 19 countries (Lithuania, Germany, Italy, France,
Kazakhstan, Poland, Spain, Netherlands, Denmark, Portugal, Turkey, Latvia, Greece,
Canada, Ukraine, Belgium, Estonia, Romania, and Sweden) were conducted. The partici-
pants of the survey included 33 women and 36 men, aged 24-74 years. The participants are
experts in the field of eHealth, mobile health services, and personalised medicine. They are
associated with research institutes, private founders, and local and national governments.

The questionnaires were sent to the stakeholders of the Regions4PerMed (interregional
coordination for a fast and deep uptake of personalised health) project: presenters at
conferences and workshops, and participants in these events. This methodology allows
for analysis of experiences related to barriers and facilitators to implementation based on
evidence from existing implementations of innovative eHealth interventions at micro-,
meso-, and macro-regional levels within health and social care systems, particularly related
to chronic disease management.

At the Health Technology in Connected & Integrated Care conference, 16 speakers,
and 3 site visits were conducted. The conference was attended by 86 registered participants,
and the average time spent in the room was 170.5 min.

3.4. Data Sources

This study represents an analysis of data obtained from existing articles [7-28], on-
line surveys (data from the survey “Barriers and facilitators of personalised medicine
implementation- qualitative study under Regions4PerMed (H2020) project”, author of the
survey Dorota Stefanicka—Wojtas), and results of the Health Technology in Connected &
Integrated Care conference [2].

3.5. Study Size

Between July 2020 and January 2022, 69 surveys were conducted. The study used a
series of structured questions in an online questionnaire (using Google Forms). Data were
collected, stored in a database, and included in the study. Conference participants were
experts from academia and industry, and representatives of regional and governmental
health policy institutions from a variety of EU countries. The number of conference
participants was: 86 registered participants and 19 speakers from 17 countries

3.6. Variables
3.6.1. Quantitative Variables

The survey included questions on quantitative variables and general information such
as gender and nationality.

3.6.2. Qualitative Variables

The survey included questions on unstructured qualitative variables, including two
questions on individual experiences related to barriers and facilitators to implementing
personal medicine, and five questions on the implementation of this concept. This article
shows only results relevant to the goal of the study. Example questions:
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“In your opinion, what are the most important facilitators and barriers to public
use of personalised medicine? What do the barriers/facilitators relate to (types of
barriers identified, e.g., health care system, government, and PM users)? Please
list and explain them briefly.”

3.7. Ethics Approval

The survey was ethically approved by the Bioethics Committee of the Medical Univer-
sity of Wroclaw under the number KB0450/2020. The participants of the conference and
workshops were asked for their consent to record and use their statements; the permission
was granted.

4. Results
4.1. Systematic Reviews of Barriers and Facilitators of eHealth and mHealth

There were 5337 records identified using Medline and Academic Search Ultimate
(Figure 1). The keywords used throughout the research process were: m-health or e-health,
barriers and facilitators, and challenges and chronic diseases. The literature search identi-
fied a total of 5337 potentially relevant studies. Studies were eligible if they were published
in peer-reviewed academic journals, written in English, and full text was available. Of
the remaining 1504 records, 1187 were excluded after title and abstract assessment, and
297 were excluded after full-text analysis. The remaining 22 studies were analysed. The
following Tables 1 and 2 shows the overview of the results.

Table 1. Overview of the results—barriers.

Barriers to eHealth and mHealth Implementation in Chronic Diseases References
- lack of awareness of eHealth and mHealth services [7,9,18,21,22,24,27]
- lack of experience and knowledge [10-12,14,17,18,20,22,25]
Individual - lack of necessary equipment [8,12,20,24]
- lack of motivation [10,20,23-25]
- cost of new technology, lack of access to electronic devices [7-9,12,17,20,24]
- lack of or limited trainings [7,9,17,21,26]
- user-friendly technical tools [7,9,10,12,14,18,22-24,28]
Technological - safety precautions [11,15,18-21,23-26,28]
- poor/unreliable internet [8,9,14,17]
- lack of integrated care policies [7,11,13,26]
Organizations, policies, legislation - financial barriers: financial concerns, financial constraints [8,17,20,22]
- lack of trust between organizations, data sharing [9,11,15,19,20,22,23,27,28]
Table 2. Overview of the results—facilitators.
Facilitating Factors for eHealth and mHealth Implementation in Chronic Diseases References
- motivation to change lifestyle change, learning about health [7-9,12,22,24]
- improving self-management skills, self-health monitoring [7,8,14-17,19,21,23-25]
- reducing the number of hospitalisations [16,22]
Individual - eHealth and mHealth saving time [7,20,22]
- suport from family and/or caregivers [17,18,22,23]
- increase in physical activity and mental stimulation [16,22]

- improved connection and communication with physician [7,8,11,15-17,20]
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Table 2. Cont.
Facilitating Factors for eHealth and mHealth Implementation in Chronic Diseases References
- globally standardised coding schemes [28]
Technological - easy to use eHealth software [8,12,17,22,24,27]
- ability to use eHealth applications via mobile devices [20,22,26]
Organizations, policies, legislation - implementation of international legislation, e.g., GDRP and Directive 95/46/EC [28]

STUDIES INCLUDED
IN THE REVIEW
(n=22)

[ mawoeo | [ eueewry | [ screawing | _

Figure 1. Flow diagram of identified and included records, according to PRISMA guidelines.

For the record identified through Medline and Academic Search Ultimate databases
(articles published between 2015-2022), n = 5337.

For the dataset excluded (abstracts only, published in peer-reviewed academic journals,
in English), n = 3833.

Full text articles screened for eligibility n = 1504.

Exclusion of articles after reading title and abstracts n = 1187.

Exclusion of articles after full text analysis n = 297.

Full text studies included in the qualitative synthesis n = 22.

4.2. Participants and Descriptive Data—Survey

The next step was an online survey of women and men associated with research
institutions, private funders, policy makers, policy advisors, project managers, researchers,
patient advocates, physicians, scientific officers, and health science consultants.

The research conducted made it possible to identify the barriers and facilitators ob-
served in European countries. The following Table 3 shows the expected barriers and
facilitators to Quadruple Aim implementation (data from surveys). We also include addi-
tional conclusions from the surveys.

Identifying these barriers and facilitators will allow for the development of recommenda-
tions to reduce barriers to the implementation of eHealth and mHealth in chronic diseases.

As mentioned in the survey, the lack of access to individual data, while ensuring their
security, and the lack of digitialisation of medical data, are serious issues [AR_IT]. Another
obstacle is the regional fragmentation of healthcare, which makes it difficult to share data, or
implement PM measures [MN_ES] and the not very widespread use of data and supporting
data (apart from classical laboratory tests) [SB_DE]. Data collected in the surveys suggest
that the next main barriers to adoption of eHealth and mobile health services are seniors’
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lack of knowledge [AT_IT], but also the lack of user-friendly technology [EB_IT] and a
simple interface [AHA_TR].

Table 3. Expected barriers and facilitators for the implementation of the Quadruple Aim [29].

Quadruple Aim

Barriers for the Implementation of
Personalised Medicine Interventions

Facilitators of the Implementation of
Personalised Medicine Interventions

improving the individual experience
of care

lack of awareness of PM services
lack of skills of elderly people

increased number of training
sessions/conferences showing the
possibility of PM

communications and informing citizens of
the benefits of PM

improving the health of populations

mainly specialised and service-centred,
rather than patient-centred

lack of a user-friendly technology
access to individual data at the same
time, guaranteeing their security
medical digital solutions are overly
fragmented due to national legislations
derogating GDPR/national evaluation
conflicts between regional and
national competencies

diffusion of patient-centred approaches
availability of personalised data as the basis
for a decision for a personalised diagnosis
and treatment

reducing the per capita cost of healthcare

lack of financial incentives provided to
HCPs to experiment with such solutions
some managed care executives feel that
PM will increase the cost of
prescription medicines

mutual recognition for medical digital
solutions published in other EU

member states

centralised evaluation system and
transparency between reimbursement rates
of national healthcare systems

improving the experience of providing
care (the importance of physicians,
nurses and all employees finding joy
and meaning in their work)

lack of training for healthcare staff
lack of investments in healthcare

patient advocates and cooperation with
researchers and open-minded physicians
healthcare providers that can provide direct
contact with patients and explain better the

benefits of a PM treatment to them

Surveys show that both facilitators and barriers are related to the management, or-
ganisation, and functioning of (public) healthcare systems. PM (personalised medicine)
solutions should work in synergy with the system to increase the value of healthcare to
patients. Too often, PMs create specific/individual silos that are not aligned with the system
and only exacerbate the fragmentation of the system. As a result, they very soon become
classified as “gimmicks” and disappear [TP_PL]. Progress in PM can only be achieved
through increased awareness among patients and caregivers, (HCPs are already aware of
this) and policy makers (regulators, policy makers) who need to understand the potential
and pathway of PM. There is a need for training and conferences for the general public, as
well as roundtables and workshops to promote dialog between agencies/regulators/policy
makers and clinicians/researchers in the field of PM [MV_IT]. While patients are optimistic
about personalised treatment, they are not familiar with the principles of personalised
medicine. Users of personalised medicine can be considered as facilitators, as they can
contribute to the dissemination of the principles and their personal experiences [MD_GR].

An information campaign on the scale of pharmaceutical or automobile advertising
should be undertaken. Specifically, public resources run by professionals to provide truthful,
verifiable, and understandable information to the public. This should be supplemented
by podcasts, TV, and YouTube documentaries, and by prominently placed and supported
web content [MW _DE]. Patient associations should also be established. They can represent
patients and citizens [MN_ES].

Meaningful integration of PM requires several paradigm shifts in both public op-
tion and decision making. Citizens need to be much better informed about personalised
medicine, i.e., healthy people and NOT patients; this is far too late, because more than
half of PM options are already over by the time one becomes a patient [MW_DE]. Like
any radical change in an industry that has never focused on individualising citizens, the
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introduction of personalised medicine is likely to be met with resistance. This could be
related to the unwillingness of health professionals to change their current practices and
the unwillingness of the industry to make large investments until it is absolutely certain of
a payoff [MA_IT].

Respondents emphasised that there are many facilitators for eHealth and mobile health
adoption in Europe. One of these is communication and education of citizens about the
benefits of these solutions [KR_EE]. In some countries, personalised data already serve as a
decision-making tool for personalised diagnosis and treatment [GK-J_DE]. As interviewees
emphasised, healthcare providers can ensure direct contact with patients and better explain
the benefits of eHealth and mobile health services [MCN_ES], and teach patients how to
take care of their mental and physical health.

Personalised medicine also requires a different approach to patients by health profes-
sionals [KZ_PL], who can engage directly with patients and better explain the benefits of
PM treatment to them [MN _ES]. It is pointed out that there is a lack of training of health
professionals and the lack of investment in health care [MFG_ES].

It is noted that there is a lack of infrastructures and homogeneous regulations that
allow stakeholders to practice personalised medicine [MS_DE]. Medical digital solutions are
too fragmented due to national legislations that deviate from GDPR/national assessment
[JT_FR]. A centralised assessment system and transparency between reimbursement rates
of national healthcare systems [JT_FR] are also important.

Barriers often arise from regulations (e.g., privacy laws that hinder the use/reuse of
personalised information, or regulatory issues that limit the ability to prescribe innovative
and personalised methods because the process to get them reimbursed by the public health
system can be very slow) [MV_IT].

4.3. Participants and Descriptive Data—Conference

Many pilot eHealth and mHealth projects in chronic diseases are being conducted
worldwide. Based on the Regions4PerMed project, the results of the conferences, work-
shops, and best practices brochures of the Regions4PerMed project for selected existing
solutions in the field of personalised medicine have been compiled in a Table 4.

Table 4. Existing solutions in the field of personalised medicine—a synthesis based on the Best
Practices Booklet within the Regions4PerMed project [2,30-32].

Project Initiative Title

Country Key National Solutions

Return of genomic data to

The aim of the pilot projects supported by the Estonian Research Agency RITA: development
and gradual implementation of the rules, procedures, and principles necessary for the
introduction of personalised medicine for general practitioners and specialists. During the

blobqn.k participants, per sonallsgd Estonia project, more than 2000 biobank participants received genetic feedback and were further
medicine pilot projects in Estonia . . . . -
researched and treated by primary care physicians, oncologists, and medical geneticists as
needed. Project website: https://genomics.ut.ee/en (accessed on 19 February 2022) [30]
Improve personal support for cancer patients and their families along the treatment pathway
and across all medical settings (idea: one face to the patient). Onkolotse will help patients and
Onkolotse (Cancer guide) Germany their families to find their personal path through cancer treatment, become informed patients,

improve treatment adherence and coping, and help them live with the disease and make the
most of their lives. Project website: www.nweurope.eu/codex4smes
(accessed on 19 February 2022) [31,32]

How the Techforlife cluster can
support and improve Lombardy’s
healthcare system

The main challenge is to use technology to provide a high standard of care in the daily lives of
people with chronic diseases; in particular, ensuring a personalised motor and cognitive
rehabilitation process while improving the quality of life of patients. The goal is to focus on the
Italy monitoring and safety of patients in their homes, to create technological innovation through a
high-level scientific approach that is fostered by multidisciplinarity and technology transfer,
including the implementation of efficient business models. Project website:
https:/ /cluster.techforlife.it (accessed on 19 February 2022) [30]
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Table 4. Cont.

Project Initiative Title Country Key National Solutions

ASST Vimercate has a defined process that enables the proactive “care” of chronic and frail
patients, including the definition of different professional roles, the introduction of an
outsourced service centre to manage care activities, the introduction of the role of “case
manager” to ensure the quality of the process and care. In addition, ASST Vimercate has begun
to use “Big Data Analytics” technologies to develop predictive algorithms that help
professionals in the early detection of patients with certain chronic diseases and the occurrence
of complications. Project website: https:/ /www.asst-brianza.it/web/

(accessed on 19 February 2022) [30]

The main challenge is to provide outcome-based integrated care to older people to improve
their quality of life and that of their families, while making European health and social care
systems more sustainable, and to build an integrated care system between health and social
services by proposing an app-based platform that connects informal and formal caregivers and
supports with health empowerment through a virtual coach. Project website:
https:/ /www.israa.it/home-europa (accessed on 19 February 2022) [2]

Organisational and digital
development in the care of Italy
chronically ill patients

Virtual coach and chatbot
interactions for Italy
cognitive enhancement

BIOCAM is a start-up company developing innovative capsule endoscopy that enhances
patients” comfort of life and provides new healthcare solutions. The most common diseases
Poland that can be screened with capsule endoscopy are Crohn'’s disease, celiac disease, small bowel
tumors, and anemia of unexplained cause. The endoscopy capsule is only 11 mm wide and
23 mm long. Project website: https:/ /biocam.pl/ (accessed on 19 February 2022) [2]

BIOCAM—ALI approach to
doctor’s workload reduction

The cloud tool speeds diagnosis and increases efficiency for cardiologists, clinicians, and other
healthcare professionals in interpreting ECGs, automating the detection and analysis of about
Cardiomatis Poland 20 cardiac abnormalities. The software integrates with more than 25 ECG monitoring devices
and offers an advanced cloud software interface as a differentiator from traditional medical
software. Project website: https://cardiomatics.com/ (accessed on 19 February 2022) [2]

Innovative technology enables non-invasive, automatic measurement of blood glucose levels.
The proposed telemedicine solutions, including online storage, enable fast and accurate
Glucoactive—control diabetes, Poland measurement, as well as features known from premium-class smartwatches. The devices have
everywhere, always no replaceable elements such as strips or sensors, they are a one-time purchase, which means
cost savings compared to invasive devices. Project website: www.gluco-active.com
(accessed on 19 February 2022) [2]

Infermedica is developing its diagnostic engine to collect admissions, verify symptoms, and
guide patients to the right treatment. The company uses artificial intelligence and machine
learning to evaluate symptoms and find patterns in the data. The medical team reviews every
piece of information added to the medical database to ensure patients receive safe and reliable
recommendations. Infermedica develops mobile, web, and chatbot apps that are easy to use
and integrate. Project website: https://infermedica.com/ (accessed on 19 February 2022) [2]

Infermedica Poland

The aim is to develop an innovative care concept tailored to solving the problems associated
with demographic change. The wrist-band device can work in two ways:
1. It collects basic data (real-time physiological signals) on the wrist to help a person with
Poland frailty, without having to call the emergency services. The data from the wristband ID is
transmitted to the dispatcher;
2. Tt can give doctors and medical staff access to clinic data. Project website:
http://www.wrp.info.pl (accessed on 19 February 2022) [2]

Patient Rescue Support Project
Wrist-Band Device

The company has developed an intelligent solution to improve diagnosis in primary care.
StethoME is an Al-powered healthcare solution that enables automated and remote lung and
StethoMe® Poland heart exams. It provides the telemedicine solution with the missing piece of the puzzle of
remote interaction between the professional, the physician, and the patients themselves.
Project website: https://stethome.com/ (accessed on 19 February 2022) [2]

To solve the problem of multiple sources of hospital /patient data, a web-based information
system was developed that supports an SQL server that extracts and summarises patient data,
microbiology laboratory results, and pharmacy data. Data are extracted at regular intervals
Portugal from hospitals’ existing information systems by an ExtracteTransformationelLoad (ETL)
module, using intelligent automated routines and then being processed and aggregated in a
single data warehouse. Project website: http:/ /www.haitool.ihmt.unl.pt
(accessed on 19 February 2022) [30]

HAITool—A real-time hospital
infection surveillance and
hospital-wide intelligent clinical
decision support system

“NAGEN 1000” is a pilot study to integrate recent advances in modern genomic technology
into clinical practice. The study mainly targets patients with rare diseases and their families.
The whole-genome data provide answers not only for rare diseases, but also for the field of
Spain personalised prevention by analysing genetic factors associated with the risk of serious,
preventable diseases. In addition, the analysis of pharmacogenomic variants provides initial
insights into the type and dosage of certain drugs that are tolerated by individuals. Project
website: https://www.nagenl000navarra.es (accessed on 19 February 2022) [30]

NAGEN 1000: An example of a
project for regional
implementation of personalized
genomic medicine in healthcare
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5. Discussion

As noted by Wilson et al. (2021), rapid population ageing has become a global phe-
nomenon. In 2018, the number of seniors exceeded the number of children for the first
time in history. From the data they presented, they will account for 22% of the world’s
population in 2050. This is one of the most important reasons to ensure adequate planning
and delivery of health and support services [9].

Older people require many more multicomponent interventions; they tend to be more
vulnerable not only to chronic diseases but also to side effects of their treatment, to which
patients may respond very differently when these effects are influenced by age. Limited
income or insurance coverage, limited mobility, disability, rural or remote location, and
negative self-perception of ageing (associated with lower health-related quality of life)
should also be considered [3,9,10,33]. Therefore, both electronic health services (eHealth)
and mobile health services (mHealth) are becoming indispensable components of health-
care. eHealth/mHealth encompass a wide range of healthcare services, from electronic
prescribing and access to medical records to text messages reminding patients to take their
medications. Therefore, eHealth and mHealth are becoming important components of
healthcare delivery [34].

5.1. Chronic Diseases Management

Adherence to chronic disease management is critical for better health outcomes, quality
of life, and cost-effective healthcare. Mobile technologies are increasingly being used in
health care and public health practice (mHealth) for patient communication, monitoring
and education, and facilitating adherence to chronic disease management [35].

Mobile health technology (mHealth) supports medical practice. It has proven useful
in daily self-management of chronic diseases by patients themselves or in remote medical
management. The processing, sensing, and communication capabilities of mobile devices
such as smartphone applications, web-based technologies, telecommunication services,
social media, and wearable technologies are becoming increasingly popular. This has led to
their use as the main technology for providing comprehensive health services [36,37].

In recent years this has led to a strong focus on promoting “self-management” among
chronically ill patients. Although patients who are more knowledgeable about their disease,
health, and lifestyle (especially when they are responsible for managing their own health
and disease) have better experiences and health outcomes and often use fewer health
resources, it is noted that limited knowledge about self-management can further limit
health behaviours in patients with chronic disease [3,11]. To overcome this barrier, lifestyle
changes and an approach called “self-management” of chronic disease are needed. It is
important to empower patients to actively participate in health management with a focus
on complete physical well-being. This includes introducing innovative approaches to
existing health care such as medical management and changing, maintaining, and creating
meaningful behaviours [11,38].

5.2. System for the Collection of Medical Data in Chronic Diseases

One of the main objectives in electronic health services (eHealth) and mobile health
services (mHealth) is to use medical data collection systems in chronic diseases [34].

Another goal is to increase knowledge and strengthen the citizens’ and community’s
participation in the surveillance system. Inadequate access to medical data and a lack of
confidence in its quality are the main causes of underutilisation of ICT [34].

It is very important to link data between different local data centres, in order to make
treatment decisions [2]. Both evidence and data infrastructures capable of collecting and
analysing data are needed. For this reason, more investments should be made in these
areas [2].

Integration is needed in defining new standards for topics such as cross-platform
authentication and data exchange. Standardisation in healthcare services is an important
prerequisite for improving patient care through the use of modern technologies. The devel-
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opment of standards is very important to ensure the interoperability of information systems,
i.e., to enable them to communicate with each other and to enable eHealth projects around
the world. Therefore, it is necessary to develop new and comprehensive standards [2].
The highly personalised data captured by digital health technologies can improve the
relationship with patient outcomes and treatment adherence, and enable broader use of
value-based care models. They enable both informed decision making and the delivery of
personalised care [39,40].

5.3. Use of eHealth and mHealth by Older People

There are still barriers to the adoption and use of eHealth by older people.

Nevertheless, it is observed that the use of information and communication technology
by the elderly is increasing and is considered positive and important in their daily lives.
This considerable potential makes it possible to better meet the health needs of older people.
The design of digital health services must be based on the specific needs of older people.
The main barriers related to the functionality of eHealth platforms and related issues are the
lack of an age-appropriate interface, small screens, small texts, etc. However, there are other
age-related barriers that affect the usability of mHealth. These include lack of knowledge
about how to use mHealth, high cost of new technologies, and limited /fixed income. Very
often, mobile technologies are too difficult to use. Seniors can be overwhelmed by new
information and alerts. In summary, when developing eHealth services for seniors, it is very
important to include features such as audio feedback, a large text size, and a notification
system that allows users to choose how and when they are notified so they can engage with
the platforms that work best for them. Increasing this awareness influences the detection
and effective management of chronic diseases and the reduction of their prevalence in the
population [10,12,41,42].

Increasing awareness influences the detection and effective management of chronic
diseases and the reduction of their prevalence in the general population. The initiative
focuses on older people and their needs in terms of prevention and management of frailty.
Health systems integration is multidimensional and complex, involving multiple stake-
holders. Future challenges and vulnerable health systems require smart solutions that
support the continuum of care for frail patients [2].

5.4. Patient Engagement in eHealth and mHealth

There is growing evidence that better-informed patients improve their self-care and
medication adherence and enhance their health and well-being. The ability of citizens to
access data is also considered important for reasons of improving disease management as a
new form of patient engagement and empowerment [2].

For consumers who use mobile devices to access their medical records through online
portals, a good experience is more than a matter of convenience. A recent study shows that
it can lead to patients staying in touch with their primary care physician more regularly
and requiring fewer hospitalisations. A Kaiser Permanente study that pooled diabetes
patients from 2006 to 2007 [43], and patients with multiple chronic conditions, confirmed
that those who connected with health resources via smartphones, tablets, or computers had
better outcomes [44]. Similarly, research by Lee et al. (2018) on the impact of mHealth app
feature usage patterns on user engagement showed that users used the app the most at the
time of launch, and their usage gradually declined over time. The research suggests that
frequent and regular use of the self-monitoring function significantly reduces the likelihood
of abandoning the app. Thus, sustained use of mHealth apps is closely associated with
regular use of the self-monitoring function [45].

In Poland, for example, the National Health Fund should and will continue to develop
the potential for providing tools for patients and healthcare providers to facilitate patient—
doctor communication, by introducing a new type of service based on telemedicine and
telehealth diagnostics that enables patients to manage their own health. The primary care
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physician’s team should take care of them because they have a better and closer contact
with patients and know their needs [2].

5.5. eHealth and mHealth—Quality of Life

There is an urgent need to transform health care systems as the population ages rapidly
and the prevalence of chronic disease and comorbidity continues to increase. Therefore, it
is critical to adapt the way patients and medical professionals communicate and collaborate
to promote health. This is the only way to meet future expectations for high-quality, patient-
centred care [39]. Healthcare services need to prioritise care for people with multiple chronic
conditions (multimorbidity) and this seems to be best accomplished through integrated
and patient-centred approaches to adequately meet patients’ needs. Despite the increasing
investment and interest in eHealth, there are still some challenges to overcome to enable
wider and more systematic adoption of ICT in healthcare. Health services and systems
must become more resilient, effective, equitable, accessible, sustainable, and comprehensive.
Transformation and adaptation require a digitally oriented mindset [2].

The application of eHealth solutions can provide chronically ill patients with high-
quality care that satisfies both patients and healthcare professionals, while reducing health-
care consumption and costs [3].

5.6. Integrated Care Policies

The main challenge for national and regional authorities is to coordinate regional PM
policies and innovation programs, to improve system integration and patient management,
and to accelerate the use of PM for citizens and patients [46]. Also, very important at
this moment is the lack of an eHealth policies that would promote effective strategies for
adoption by clinicians [13].

The surveys also showed that there is a great need for mutual recognition for medical
digital solutions published in other EU Member States.

In addition, the conference highlighted that eHealth and mHealth also require not
only cross-border and interdisciplinary collaboration in chronic disease management, but
also stakeholder engagement [2].

5.7. Healthcare Providers in Chronic Diseases

Citing the need to find innovative solutions to meet the needs of citizens, new tech-
nologies are expected to transform health care delivery. Any holistic method of delivering
health services to the public should improve health care by optimising physician—patient
relationships. The improvement of health care should be achieved through the introduction
of user-friendly technological tools that are easy to use for patients of all ages [47].

It was also pointed out that developing the potential to provide patients and health care
providers with proven tools will facilitate the patient’s communication with the physician
by introducing a new type of service based on telemedicine and telehealth diagnostics,
while empowering the patient to manage his or her own health; that technology can help
detect emergencies and assist healthcare professionals by providing them with early access
to health information and recommendations [2].

6. Limitations of the Study

This review has some limitations. The search was limited to articles published in
English, or only English-language papers were included. The exclusion of articles in other
languages may have limited access to studies with significant results related to our objective.
To overcome this limitation, PubMed /MEDLINE and Academic Search Ultimate databases
were searched for studies published in English between 2020 and 2021.

Survey data and conference data also have limitations. The number of participants may
be considered an insufficient sample size for statistical measurement. The content of the
questions may also be considered a limitation of the study. However, it is important to note
that the questions were approved by the supervisor (professor with experience in qualitative
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and quantitative research) and that the questionnaires were sent to the stakeholders of
Regions4PerMed: the lecturers of the conferences and workshops, and the participants
of these events. This methodology allows for analysis of experiences related to barriers
and facilitators to implementation, based on evidence from existing implementations of
innovative eHealth interventions at the micro-, meso-, and macroregional levels within
health and social systems, particularly related to chronic disease management. Conference
participants included experts from academia and industry, as well as representatives of
regional and governmental health policy institutions from a variety of EU countries.

7. Conclusions

The increasing burden of chronic disease requires innovative approaches to chronic
disease prevention and management. Much has already been done to improve the qual-
ity of life in chronic diseases through personalised medicine. The use of technological
solutions improves diagnostics and the treatment decision-making process, enables better
customisation of treatment, and reduces its time and cost. eHealth facilitates diagnostics,
prevention, and treatment. The concept of eHealth aims to break down barriers so that
healthcare providers (government agencies, hospitals) can work more closely together.

However, there are still barriers to the development of eHealth, such as inconsistent
legislation. The main obstacles to collaboration with government agencies are bureaucracy
and lengthy legislative procedures. It should also be remembered that the computer level
in medical institutions is low and there is a lack of well-trained personnel and coherent
global platform. To enable further development of eHealth and mHealth electronic medical
records and medical event registration are needed.

In summary, medical technologies in the areas of prevention, diagnosis, treatment,
and rehabilitation occupy an important place in home care, ambulatory care, and hospital
departments. Medical technologies for home care can help modulate home care and make
it more effective in terms of cost and treatment time. With the advent of new technologies
that increase the efficiency of health care delivery, it is critical to improve the population’s
competence in using these technologies.

Author Contributions: Conceptualisation, D.S.-W. and D.K.; methodology, D.S.-W. and D.K.; valida-
tion, D.S.-W.,; formal analysis, D.S.-W.; investigation, D.S.-W.; resources, D.S.-W. and D.K.; writing—
original draft preparation, D.S.-W.; writing—review and editing, D.K.; visualisation, D.S.-W.; supervi-
sion, D.K.; project administration, D.S.-W.; funding acquisition, D.S.-W. and D.K. All authors have
read and agreed to the published version of the manuscript.

Funding: The Coordination and Support Action Regions4PerMed has received funding from the Eu-
ropean Union’s Horizon 2020 research and innovation programme under grant agreement No 825812.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Ethics Committee of Wroclaw Medical University
(No. KB-450/2020, July 9, 2020).

Informed Consent Statement: Patient consent was waived due to anonymity of the questionnaires.
Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

1.  Moss, R]J; Siile, A.; Kohl, S. eHealth and mHealth. Eur. J. Hosp. Pharm. 2019, 26, 57-58. [CrossRef]

2. Zwiefka, A.; Kurpas, D.; Stefanicka-Wojtas, D.; Duda-Sikuta, M.; D’Errico, G. Regions4PerMed Report, Key Area 2: Health Technology
in Connected & Integrated Care; HORIZON 2020; European Commission: Brussels, Belgium, 2022.

3.  Talboom-Kamp, E.P; Verdijk, N.A.; Harmans, L.M.; Numans, M.E.; Chavannes, N.H. An eHealth Platform to Manage Chronic
Disease in Primary Care: An Innovative Approach. Interact. |. Med. Res. 2016, 5, e5. [CrossRef] [PubMed]



J. Pers. Med. 2022, 12, 467 13 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

The “mHealth Market 2021-2027" Report ResearchAndMarkets.com’s Offering. Dublin, 13 September 2021 (Globe Newswire).
Available online: https://www.researchandmarkets.com/reports/5411661/mhealth-market-by-component-mhealth-apps?
utm_source=GNOM&utm_medium=PressRelease&utm_code=klmdlj&utm_campaign=1588547+-+Global+mHealth+Mark
ets+Report+2021-2027+-+Market+Timelines+and+Technology+Roadmaps+Analysis&utm_exec=chdo54prd (accessed on 4
September 2021).

Foster, M.V,; Sethares, K.A. Facilitators and barriers to the adoption of telehealth in older adults: An integrative review. Comput.
Inform. Nurs. 2014, 32, 523-533. [CrossRef] [PubMed]

Gleason, A.W. mHealth—Opportunities for transforming global health care and barriers to adoption. J. Electron. Resour. Med. Libr.
2015, 12, 114-125. [CrossRef]

Kampmeijer, R.; Pavlova, M.; Tambor, M.; Golinowska, S.; Groot, W. The use of e-health and m-health tools in health promotion
and primary prevention among older adults: A systematic literature review. BMC Health Serv. Res. 2016, 16 (Suppl. 5), 290.
[CrossRef]

Alwashmi, M.F,; Fitzpatrick, B.; Davis, E.; Gamble, ].M.; Farrell, J.; Hawboldt, J. Perceptions of Health Care Providers Regarding a
Mobile Health Intervention to Manage Chronic Obstructive Pulmonary Disease: Qualitative Study. JMIR Mhealth Uhealth 2019,
7,€13950. [CrossRef]

Wilson, J.; Heinsch, M.; Betts, D.; Booth, D.; Kay-Lambkin, F. Barriers and facilitators to the use of e-health by older adults: A
scoping review. BMC Public Health 2021, 21, 1556. [CrossRef]

Wildenbos, G.A.; Peute, L.; Jaspers, M. Aging barriers influencing mobile health usability for older adults: A literature based
framework (MOLD-US). Int. |. Med. Inform. 2018, 114, 66-75. [CrossRef]

Amdie, E; Woo, K. The use of mHealth technology for chronic disease management the challenges and opportunities for practical
application. Wounds Int. 2020, 11, 32-38.

Cajita, M.I; Hodgson, N.A.; Lam, K.W.; Yoo, S.; Han, H.R. Facilitators of and Barriers to mHealth Adoption in Older Adults with
Heart Failure. Comput. Inform. Nurs. 2018, 36, 376-382. [CrossRef]

Rozenblum, R; Jang, Y.; Zimlichman, E.; Salzberg, C.; Tamblyn, M.; Buckeridge, D.; Forster, A.; Bates, D.W.; Tamblyn, R. A
qualitative study of Canada’s experience with the implementation of electronic health information technology. Can. Med. Assoc. |.
2011, 183, E281-E288. [CrossRef] [PubMed]

Currie, M.; Philip, L.J.; Roberts, A. Attitudes towards the use and acceptance of eHealth technologies: A case study of older
adults living with chronic pain and implications for rural healthcare. BMIC Health Serv. Res. 2015, 15, 162. [CrossRef]

Imison, C.; Castle-Clarke, S.; Watson, R.; Edwards, N.; The Nuffield Trust. Delivering the Benefits of Digital Health Care. Available
online: https:/ /www.nuffieldtrust.org.uk/files/2017-01/delivering-the-benefits-of-digital-technology-web-final.pdf (accessed
on 20 February 2022).

Guo, Y.; Albright, D. The effectiveness of telehealth on self-management for older adults with a chronic condition: A comprehen-
sive narrative review of the literature. . Telemed. Telecare 2018, 24, 392—403. [CrossRef] [PubMed]

Whitelaw, S.; Pellegrini, M.D.; Mamas, M.A.; Cowie, M.; Van Spall, H.G.C. Barriers and facilitators of the uptake of digital health
technology in cardiovascular care: A systematic scoping review. Eur. Heart ].-Digit. Health 2021, 2, 62-74. [CrossRef] [PubMed]
Aranha, M.; James, K.; Deasy, C.; Heavin, C. Exploring the barriers and facilitators which influence mHealth adoption among
older adults: A literature review. Gerontechnology 2021, 20, 1-16. [CrossRef]

Simpson, E.; Brown, R.; Sillence, E.; Coventry, L.; Lloyd, K.; Gibbs, J.; Tariq, S.; Durrant, A.C. Understanding the Barriers and
Facilitators to Sharing Patient-Generated Health Data Using Digital Technology for People Living With Long-Term Health
Conditions: A Narrative Review. Front. Public Health 2021, 9, 641424. [CrossRef]

Nymberg, V.M.; Bolmsjo, B.B.; Wolff, M.; Calling, S.; Gerward, S.; Sandberg, M. Having to learn this so late in our lives ...
‘Swedish elderly patients’ beliefs, experiences, attitudes and expectations of e-health in primary health care. Scand. ]. Prim. Health
Care 2019, 37, 41-52. [CrossRef]

Ware, P; Bartlett, S.J.; Paré, G.; Symeonidis, I.; Tannenbaum, C.; Bartlett, G.; Poissant, L.; Ahmed, S. Using eHealth Technologies:
Interests, Preferences, and Concerns of Older Adults. Interact. |. Med. Res. 2017, 6, €3. [CrossRef]

Zibrik, L.; Khan, S.; Bangar, N.; Stacy, E.; Novak Lauscher, H.; Ho, K. Patient and community centered eHealth: Exploring eHealth
barriers and facilitators for chronic disease self-management within British Columbia’s immigrant Chinese and Punjabi seniors.
Health Policy Technol. 2015, 4, 348-356. [CrossRef]

Rasche, P.; Wille, M.; Brohl, C.; Theis, S.; Schifer, K.; Knobe, M.; Mertens, A. Prevalence of health app use among older adults in
Germany: National survey. JMIR mHealth uHealth 2018, 6, €26. [CrossRef]

Schreiweis, B.; Pobiruchin, M.; Strotbaum, V.; Suleder, J.; Wiesner, M.; Bergh, B. Barriers and Facilitators to the Implementation of
eHealth Services: Systematic Literature Analysis. ]. Med. Internet Res. 2019, 21, €14197. [CrossRef] [PubMed]

Wildenbos, G.A.; Peute, L.; Jaspers, M. Facilitators and barriers of electronic health record patient portal adoption by older adults:
A literature study. Stud. Health Technol. Inform. 2017, 235, 308-312.

Chang, F; Gupta, N. Progress in electronic medical record adoption in Canada. Can. Fam. Physician 2015, 61, 1076-1084.

Muir, 5.D.; de Boer, K.; Nedeljkovic, M.; Meyer, D. Barriers and facilitators of videoconferencing psychotherapy implementation
in veteran mental health care environments: A systematic review. BMC Health Serv. Res. 2020, 20, 999. [CrossRef] [PubMed]



J. Pers. Med. 2022, 12, 467 14 of 14

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Natsiavas, P.; Kakalou, C.; Votis, K.; Tzovaras, D.; Maglaveras, N.; Komnios, I.; Koutkias, V. Identification of Barriers and
Facilitators for eHealth Acceptance: The KONFIDO Study. In Precision Medicine Powered by pHealth and Connected Health; Springer:
Cham, Switzerland, 2018; pp. 81-85. [CrossRef]

Stefanicka-Wojtas, D.; Kurpas, D. Personalized medicine—Challenge for healthcare system: A perspective paper. Med. Sci. Pulse
2021, 15, 63-68. [CrossRef]

Interregional Coordination For A Fast And Deep Uptake Of Personalised Medicine—Regions4PerMed, Best Practices Booklet,
Key Area 1: Big Data Electronic Health Records and Health Governance. 2020. Available online: https://www.regions4permed.e
u/wp-content/uploads/2020/07 /KA1_Best-Practices.pdf (accessed on 15 February 2022).

Stegemann, E.-M. Regions4PerMed Report, Key Area 3: Personalising Health Industry; HORIZON 2020; European Commission:
Brussels, Belgium, 2020.

Porzig, R.; Neugebauer, S.; Heckmann, T.; Adolf, D.; Kaskel, P.; Froster, U.G. Evaluation of a cancer patient navigation program
(“Onkolotse”) in terms of hospitalization rates, resource use and healthcare costs: Rationale and design of a randomized,
controlled study. BMC Health Serv. Res. 2018, 18, 413. [CrossRef]

Maresova, P.,; Javanmardi, E.; Barakovic, S.; Husic, ].B.; Tomsone, S.; Krejcar, O.; Kuca, K. Consequences of chronic diseases and
other limitations associated with old age—A scoping review. BMC Public Health 2019, 19, 1431. [CrossRef]

Stefanicka-Wojtas, D.; Duda-Sikuta, M.; Kurpas, D. Personalised medicine—Best practices exchange and personal health
implementation in European regions—A qualitative study concept under the Regions4PerMed (H2020) project. Med. Sci. Pulse
2020, 14, 64—69. [CrossRef]

Hamine, S.; Gerth-Guyette, E.; Faulx, D.; Green, B.B.; Ginsburg, A.S. Impact of mHealth chronic disease management on treatment
adherence and patient outcomes: A systematic review. J. Med. Internet Res. 2015, 17, €52. [CrossRef]

Triantafyllidis, A.; Kondylakis, H.; Votis, K.; Tzovaras, D.; Maglaveras, N.; Rahimi, K. Features, outcomes, and challenges in
mobile health interventions for patients living with chronic diseases: A review of systematic reviews. Int. . Med. Inform. 2019,
132,103984. [CrossRef]

Fan, K.; Zhao, Y. Mobile health technology: A novel tool in chronic disease management. Intell. Med. 2021, 2, 41-47. [CrossRef]
Lorig, K.R.; Holman, H. Self-management education: History, definition, outcomes, and mechanisms. Ann. Behav. Med. 2003, 26,
1-7. [CrossRef] [PubMed]

Leigh, S.; Ashall-Payne, L.; Andrews, T. Barriers and Facilitators to the Adoption of Mobile Health among Health Care Profession-
als from the United Kingdom: Discrete Choice Experiment. JMIR Mhealth Uhealth 2020, 8, e17704. [CrossRef] [PubMed]
Gerlovin, L.; Bonet, B.; Kambo, I. Using Digital Health Technology to Address Payer Concerns about Data Capture. Available
online: https://www.crai.com/insights-events/publications /using-digital-health-technology-address-payer-concerns-about
-data-capture/ (accessed on 16 February 2022).

Stuck, A.E.; Moser, A.; Morf, U.; Wirz, U.; Wyser, J.; Gillmann, G.; Born, S.; Dwahlen, M.; Iliffe, S.; Harari, D.; et al. Effect of health
risk assessment and counselling on health behaviour and survival in older people: A pragmatic randomised trial. PLoS Med.
2015, 12, €1001889. [CrossRef] [PubMed]

Bujnowska-Fedak, M.M.; Pirogowicz, I. Support for e-health services among elderly primary care patients. Telemed. |. E Health
2014, 20, 696-704. [CrossRef] [PubMed]

Kaiser Permanente Research Brief: Diabetes. 2018. Available online: https:/ /about.kaiserpermanente.org/content/dam/interne
t/kp/comms/import/uploads/2019/04/research_brief_diabetes_20180709.pdf (accessed on 18 February 2022).

Improving Patient Engagement through Mobile Health. Available online: https://www.aha.org/aha-center-health-innovation
-market-scan/2019-07-15-improving-patient-engagement-through-mobile (accessed on 21 February 2022).

Lee, K.; Kwon, H.; Lee, B.; Lee, G.; Lee, ].H.; Park, Y.R.; Shin, S.-Y. Effect of self-monitoring on long-term patient engagement with
mobile health applications. PLoS ONE 2018, 13, €0201166. [CrossRef]

D’Errico, G.; Cormio, P.G; Bello, P.; Duda-Sikula, M.; Zwiefka, A.; Krzyzanowski, D.; Stegemann, E.-M.; Allegue Requeijo, B.;
Romero Fidalgo, J.M.; Kurpas, D. Interregional coordination for a fast and deep uptake of personalised health (Regions4Permed)—
Multidisciplinary consortium under the H2020 project. Med. Sci. Pulse 2019, 13, 60-67. [CrossRef]

Chronic Diseases: E-Health and Chronically Ill Patient Management. Available online: https:/ /www.ippocrateas.eu/chronic-dis
eases-ehealth-and-chronically-ill-patient-management/ (accessed on 25 September 2021).



Journal of
Personalized
Medicine

Article

Barriers and Facilitators to the Implementation of Personalised
Medicine across Europe

Dorota Stefanicka-Wojtas I'* and Donata Kurpas >

check for
updates

Citation: Stefanicka-Wojtas, D.;
Kurpas, D. Barriers and Facilitators
to the Implementation of
Personalised Medicine across Europe.
J. Pers. Med. 2023, 13, 203. https://
doi.org/10.3390/ jpm13020203

Academic Editor: Christine Lu

Received: 23 December 2022
Revised: 15 January 2023
Accepted: 19 January 2023
Published: 23 January 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses/by/
4.0/).

Clinical Trial Department, Wroclaw Medical University, 50-556 Wroclaw, Poland
Family Medicine Department, Wroclaw Medical University, 51-141 Wroclaw, Poland
*  Correspondence: dorota.stefanicka-wojtas@umw.edu.pl; Tel.: +48-784-091-632

2

Abstract: (1) Background: Personalised medicine (PM) is an innovative way to produce better patient
outcomes by using an individualised or stratified approach to disease and treatment rather than
a collective approach to treating patients. PM is a major challenge for all European healthcare
systems. This article aims to identify the needs of citizens in terms of PM adaptation, as well as
to provide insights into the barriers and facilitators categorised in relation to key stakeholders of
their implementation. (2) Methods: This article presents data obtained from the survey “Barriers
and facilitators of Personalised Medicine implementation—qualitative study under Regions4PerMed
(H2020) project”. Semi-structured questions were included in the above-mentioned survey. The
questions included both structured and unstructured segments in an online questionnaire (Google
Forms). Data were compiled into a data base. The results of the research were presented in the
study. The number of people who participated in the survey can be considered an insufficient sample
size for statistical measurement. In order to avoid collecting unreliable data, the questionnaires
were sent to various stakeholders of the Regions4PerMed project, which includes members of the
Advisory Board of the Regions4PerMed Project, but also speakers of conferences and workshops,
and participants in these events. The professional profiles of the respondents are also diverse. (3)
Results: The insights on what would help in the adaptation of Personal Medicine to citizen needs have
been categorised into 7 areas of need: education; finances; dissemination; data protection/IT/data
sharing; system changes/governmental level; cooperation/collaboration; public/citizens. Barriers
and facilitators have been categorised into ten key stakeholders of the implementation barriers:
government and government agencies; medical doctors/practitioners; healthcare system; healthcare
providers; patients and patient organisations; medical sector, scientific community, researchers,
stakeholders; industry; technology developers; financial institutions; media. (4) Conclusions: Barriers
to the implementation of Personalised Medicine are observed across Europe. The barriers and
facilitators mentioned in the article need to be effectively managed in healthcare systems across
Europe. There is an urgent need to remove as many barriers as possible and create as many facilitators
as possible to implement personalized medicine in the European system.

Keywords: Personalised Medicine; interregional cooperation; barriers; facilitators; healthcare systems

1. Introduction

Personalised Medicine (PM), as highlighted by Fournier et al., (2021), for example, is
becoming an issue in health policy and in the media. Importantly, and highlighted by the
authors, there is no consensus in the scientific literature on the definition of PM. The same
term is defined emphasizing both patient-centred and biomedical aspects [1]. PM is further
complicated by the synonymous use of terms such as precision, personalised, stratified
and targeted medicine [2]. The term PM and what it involves, as pointed out by Botham
et al., (2021), is still largely unfamiliar to the public [2], and is relatively new in medical
society [3]. The Horizon 2020 Advisory Group of the European Commission defines PM as
“a medical model using characterization [sic] of individuals’ phenotypes and genotypes

J. Pers. Med. 2023, 13, 203. https:/ /doi.org/10.3390/jpm13020203

https:/ /www.mdpi.com/journal/jpm



J. Pers. Med. 2023, 13, 203

20f 18

(e.g., molecular profiling, medical imaging, lifestyle data) for tailoring the right therapeutic
strategy for the right person at the right time, and/or to determine the predisposition to
disease and/or to deliver timely and targeted prevention”.

Although personalised medicine is becoming the new paradigm for the management
of certain diseases, the economics of personalised medicine has only focused on assessing
the efficiency of specific treatments, and lacks a theoretical framework analysing the
interactions between pharmaceutical companies and healthcare systems, leading to the
implementation of personalised treatments [4].

PM is rooted in the belief that, since individuals possess nuanced and unique charac-
teristics at the molecular, physiological, environmental exposure and behavioural levels,
they may need interventions for diseases they suffer from that are tailored to these nuanced
and unique characteristics [5].

PM is strongly developing because the influence of individual characteristics on
disease progression and the efficacy of medication is becoming more evident. Some people
have, due to their genetic makeup, a higher risk of severe side effects when using specific
medication. Others are more sensitive to the medication and need a different dose than
generally recommended. In addition, the genetic characteristics of tumours in cancers may
differ from patient to patient, which creates opportunities to fine-tune the therapy based on
tumour characteristics [3].

The application of PM requires having instruments (tests) to stratify patients, as well
as personalised treatments [6].

The implementation of PM in clinical practice requires smart planning and a structured
approach to ensure quality and long-term sustainability [7]. The integration of PM into
mainstream healthcare will only be successful, as noted by Holde at al. (2019), if the public
understands and supports this change [8].

Leaders of countries and major healthcare organisations are pushing for rapid trans-
lation of these discoveries into benefits for patients. However, shifting to “an innovative
approach that takes into account individual differences in people’s genes, environments,
and lifestyles” from the existing “one-size-fits-all” approach to healthcare requires a better
understanding of this new approach by the public and other stakeholders [1].

2. The Aim of the Study

The aim of this study was to investigate and identify the interventions that would
remove the barriers to the implementation of innovative interventions and to identify the
best practices implemented in the European countries which support the implementation
of innovative interventions in the field of PM.

3. Materials and Methods
3.1. Ethics Approval

This study was approved by the Bioethics Committee of the Wroclaw Medical Univer-
sity under number KB0450/2020.

3.2. Study Design

To address the subject of the study, a semi-structured questionnaire “Barriers and facili-
tators of Personalised Medicine implementation—qualitative study under Regions4PerMed
(H2020) project” was developed. The entire survey has been added as the Supplementary
Materials File S1.

The survey included demographic questions regarding age, gender and nationality,
which allowed us to better understand the background of the respondents. The survey also
included two questions related to individual experiences with barriers and facilitators of
PM implementation, and five questions about the implementation of PM itself.



J. Pers. Med. 2023, 13, 203

30f18

3.3. Study Design

This study analyses data from the online semi-structured survey “Barriers and facilita-
tors of Personalised Medicine implementation—qualitative study under Regions4PerMed
(H2020) project”.

For this purpose, the above-mentioned survey was designed. This semi-structured
questionnaire includes items with some pre-categorised response options and additional
open-ended options. It includes general information on gender and nationality, two
questions on individual experiences with barriers and facilitators of PM implementation,
and five questions about the implementation of PM itself. The survey responses were
coded in the following format—a country symbol and a number indicating the order in
which the surveys were delivered.

3.4. Questionnaire Development and Data Collection
Participants

Stakeholders of the Regions4PerMed (Interregional Coordination for a Fast and Deep
Uptake of Personalised Health) project, which includes members of the Advisory Board of
the Regions4PerMed Project, lecturers at conferences and workshops and participants in
these events, were asked to complete the semi-structured survey.

Data were collected from 85 respondents. Interviewees came from 20 countries,
including Ukraine (UA), Italy (IT), Germany (DE), Spain (ES), Poland (PL), Denmark
(DK), Belgium (BE), Great Britain (GB), Latvia (LV), Canada (CA), Estonia (EE), Turkey
(TR), Romania (RO), Europe (EU), France (FR), Lithuania (LT), Sweden (SE), Greece (GR),
Netherlands (NL), Portugal (PT) and Kazakhstan (KZ). The age of respondents ranged
between 24-74.

The participants include researchers (scientists), entrepreneurs, scientific officers,
policy officers, policy advisors, project managers, physicians, civil servants, lawyers, public
health experts, health care managers, biostatisticians, health care consultants, etc.

3.5. Variables
3.5.1. Quantitative Variables

The survey included demographic information on quantitative variables, such as age,
gender and nationality.

3.5.2. Qualitative Variables

The survey collected responses to questions on individual experiences related to
the barriers and facilitators to implementing PM, and responses to five questions on the
implementation of this concept.

In this paper, only the results that are relevant to the aim of the study are presented.

3.6. Data Sources

The presented research analyses is sourced from the collected data obtained from
online semi-structured surveys (survey “Barriers and facilitators of personalised medicine
implementation—qualitative study under Regions4PerMed (H2020) project”, author of the
survey—Dorota Stefanicka—Wojtas).

3.7. Study Size

Between July 2020 and November 2022, 85 surveys were conducted. Semi-structured
questions were included in the above-mentioned survey. The questions included both
structured and unstructured segments in an online questionnaire (Google Forms). The data
were compiled into a database. The results of the research were presented in the study.
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4. Results

This section is divided by subheadings. It should provide a concise and precise
description of the experimental results and their interpretation, as well as the experimental
conclusions that can be drawn from the study.

4.1. Participants and Descriptive Data—Survey

The results from the semi-structured survey “Barriers and facilitators of Personalised
Medicine implementation—qualitative study under Regions4PerMed (H2020) project” are
presented below.

The survey shows the rate of public awareness of PM (exact question—Given your
professional experiences, please rate your public awareness of PM on a scale from 1 (low) to 5 (very
high). How well are the citizens informed about PM) Figures 1-3 shows the data by the rate of
public awareness of PM overall and by the nationality of the respondent.

Rate of public awareness of PM -
professional experiences of the respondents

35
30

25
20
15 31
25
10
0
1 2 3 4 5

Scale of awarness of Personal Medicine from 1 (low) to 5 (very high)

Number of survey responses

Figure 1. Rate of public awareness of PM—professional experiences of the respondents (survey data).

Rate of Public Awarness about the PM - professional experiences

IT R of responders - nationality of respondents
i3 0Nis 70,
68
f‘ 2z UK
= e £S @ DE
& o
. AL [SE
i E app BE o s oua DE e Te
e 2 DE
[ EST
g =
b o
i RO GB
F GR ® UA PL O BE DE @ ES BE e IT
o
TR NL
w
R T
H o8 & FR
9 CA|PL HA e P
1 ® NL @ PT ° T e Uk (%] e GB
FREU B | EE IE
| r
R NL

1 2 3 4 5 & 2. ] 9 10
number of respondents in the participating countries
Ukraine (UA), Italy (IT), Germany (DE), Spain (ES), Poland (PL), Denmark (DK), Belgium (BE), Great Britain (GB), Latvia (LV), Canada (CA), Estonia (EE),
Turkey (TR), Romania (RO), Europe (EU), France (FR), Lithuania (LT), Sweden (SE), Greece (GR), Netheriands (NL), Portugal (PT), Kazakhstan (KZ)

Figure 2. Rate of public awareness of PM—professional experiences of the respondents—breakdown
by respondents’ nationality (survey data)—dot plot.
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of responders - nationality of responders
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Awarness - level 1 Awarness - level 2 Awarness - level 3 Awarness - level 4 Awarness - level 5

Figure 3. Rate of public awareness of PM—professional experiences of the respondents—breakdown
by respondents’ nationality (survey data)—bar chart.

Below, in the Table 1, the authors have presented the comparison of the public aware-
ness of PM in a particular country of respondents, data about low, middle and high-income,
and their country’s GDP per capita.

Table 1. Comparison of the public awareness of PM in a particular country of respondents and their

country’s GDP per capita.
Country’s GDP (in USD) Division of the
Rate of Public Number per caplta' (2022 Countl:les—ngh-Income,
Year—Estimated Middle—Income,
Country Awareness of of Survey
PM Responses Data)—Source of Low—Income Country
P Data—The International ~ Source of Data—World Bank
Monetary Fund List of Economies 2022
2 1
Ukraine 3 3 4862 (2021) Lower middle income
4 1
Turkey 2 1 9961 Upper middle income
Kazakhstan 4 1 11,591 Upper middle income
Romania 2 1 15,619 Upper middle income
1 1
Poland > 5 19,023 High income
3 1
Greece 1 2 20,876 High income
Latvia 2 1 21,482 High income
Lithuania > ! 24,032 High income
4 1
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Table 1. Cont.

Country’s GDP (in USD) Division of the
Rate of Public Number per caplte? (2022 Countl:les—ngh-Income,
Year—Estimated Middle—Income,
Country Awareness of of Survey
PM Responses Data)—Source of Low—Income Country
P Data—The International Source of Data—World Bank
Monetary Fund List of Economies 2022
Portugal 2 1 24,910 High income
Spain 2 4 29,198 High income
3 3
Estonia 3 1 29,344 High income
1 5
2 9 L
Ttaly 33,740 High income
3 7
4 1
5 5
Buropean 1 1 37,280
Union
1 1 L
France 42,330 High income
5 1
Umted 2 1 47,318 High income
Kingdom 5 1
1 3
Germany 2 9 48,398 High income
3 6
4 2
3 2 50,598 High income
2 1
Netherlands 3 1 56,298 High income
5 1
Sweden 3 1 56,361 High income
Canada 1 1 56,794 High income

The survey also shows how difficult it is to adapt PM to the needs of citizens (exact
question—Do you think Personalised Medicine can be easily adapted to the needs of citizens?)
According to 31 respondents, adapting PM to the needs of citizens is easy, while 54 respon-
dents pointed out the difficulty of adapting PM to the needs of citizens.

Respondents were also asked for their own ideas about what would be helpful in
adapting PM to the needs of citizens—the question referred to the previous question and
was—What could be helpful? Specify (answers in alphabetical order).

4.1.1. Cooperation/Collaboration

What is crucial is close collaboration with general practitioners, more information for
the citizen and support from general practitioners, cooperation between doctors working
in hospitals and general practitioners. General practitioners are the first ones who can
convince patients to try PM [DE_84]. Cooperation between patient advocates (they need
PM), researchers and clinicians [DK_14], between industry, governments, international
organisations and patient advocates [LV_23], as well as better cooperation between scientists
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and physicians [DE_34], is also important. There also needs to be a direct link between GPs
and research hospitals [IT_69].

Collaboration between regulatory authorities and healthcare managers is also im-
portant to mutually improve awareness about the topic [IT_41] and determine common
intervention plans [IT_54].

4.1.2. Data Protection/IT/Data Sharing

In order to adapt PM to citizen needs, better and openly verifiable protection of PM
data is important, so that patients feel confident enough to share it for their own needs and
as part of aggregated data sets used for developing PM approaches for others [GB_80].

Barriers to accessing patient/citizen data should also be removed [IT_79]. Therefore, it
is necessary to build data-sharing infrastructure [IT_28], because the support of technology
in clinical decisions can put enormous amounts of data in the hands of physicians, facilitat-
ing their decision-making and allowing them to make the best choice for that particular
patient [ES_10].

Pharmaceutical companies should commit to sharing data from all trials and clinical
studies [GB_75] to increase the wide availability of data [DE_70].

4.1.3. Dissemination

Respondents emphasise the importance of better disseminating knowledge about PM
[IT_64], [IT_29], [UA_85], [PL_48], sharing information in the media within the Medical
Society [UA_31], increasing the quality of advertisements on TV and social media [IT_11]
and organising meetings with all stakeholders, including patients [IT_53].

Public awareness plans and schedules for their integration need to be developed
[DE_73], [IT_74]. It is also important to disseminate scientific research findings more widely
among patients and citizens [ES_40].

4.1.4. Education

It is crucial to educate and discuss the concept of personal health—for a large forum
of politicians and also for citizens [DE_2]. Education and cooperation between industry,
governments, institutions, organisations and patient advocates [LV_23] are important.

It is also very important to raise awareness of the benefits of PM and the education of
citizens [MD_IT].

Therefore, it is necessary to invest in patient literacy, involvement, engagement, em-
powerment, introduce changes in the university education and the lifelong learning pro-
gramme for professionals (doctors, nurses, others) [IT_19].

More training needs to be organised and awareness must be raised among healthcare
professionals, GPs and citizens [ES_76] [IT_69], among healthcare providers and payers
[DE_70]. Better education of patients on the benefits of PM is of great significance [DE_37].

4.1.5. Finances

PM requires massive investments [IT_3]. Hard decisions may have to be made about
the affordability of hyper-personalised medicine and the cost implications for other ser-
vices. Better, more regularly updated guidelines, and evidence-based, data-driven decision
support algorithms are needed to make this possible [GB_80].

The industry must improve the cost-benefit ratio;sickness funds/health insurances
have to be regulated in such a way that they are interested in long-term health and cost
reduction (and not just in short-term savings) and healthcare systems need to be oriented
towards value-based healthcare [DE_83].

There should also be more investment in the digitisation of health data and inter-
operability [IT_8]. It is also important to change governance with appropriate financial
incentives [EU_18].
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Sustainable lighthouse projects and funding/frameworks for sustaining successful
projects (these are often discontinued after the initial funding period) should be developed
[DE_16].

The economics of healthcare are based on insurance and on the concept of “one-size-
fits-all”. Changing the economics through PM will have an impact on the whole health
system [RO_42].

In addition, telemedicine/PM services should be reimbursed by the public health
system, and there should be special funds for investment in PM solutions [PL_7].

4.1.6. Public/Citizens

Citizens might be the trigger for change. It needs to be explained to them what they
would gain from PM [IT_49], and they should be engaged/involved in the decision-making
process [ES_63]. It should also be known what problems healthcare providers and patients
face at a local level to find the correct solutions [ES_40]. The citizen needs examples. It
is necessary to create space for patients to ask, or even demand to move on to a better
paradigm [IT_57].

Most importantly—patience is required, combined with a continuous effort to bring
together stakeholders from many areas [DE_2] and easy-to-handle adoption strategies
that help to bring new approaches into practise in an evolutionary, step-by-step process
[DE_17].

4.1.7. System Changes/Governmental Level

For better dissemination of knowledge about PM, a system change is very important.
It will be needed if PM is implemented on a large scale, which will require a lot of effort on
many levels. The biggest mistake is to expect far-reaching, short-term successes [DE_2].

National and international guidelines for implementation and reimbursement [DE_20]
should be developed. Political support for a PM oriented healthcare system should be
established [SB_DE], and meaningful integration of PM requires several paradigm changes,
both in the public option and in decision-making [DE_45].

According to respondents, there should also be a reform of the healthcare system
[NB_UA], changing the systemic approach and dialogue with public actors and HTA agen-
cies [PL_9], and governance should be changed through appropriate financial incentives
[EU_18].

The influence of vested interests on the prioritisation of certain medicines must also
be overcome [GB_80].

The survey also included a question about personal opinion on existing barriers and
facilitators of the implementation of the PM (exact question—What are, in your opinion, the
most important facilitators of and barriers to the public use of Personalised Medicine? What are the
barriers/facilitators related (types of identified barriers to, e.g., health care system, government, PM
users)? Please list and explain them briefly below) and a question about key stakeholders, to
which the previously listed information can be assigned (exact question—In your opinion,
who are the key stakeholders of the implementation barriers you have listed above.)

In Table 2, the authors have presented the analysis and comparison of the answers
they received to these specific questions.



J. Pers. Med. 2023, 13, 203

90f18

Table 2. Barriers and facilitators to the implementation of PM.

Key Stakeholders of the
Implementation Barriers

Barriers to the Implementation of
PM Interventions

Facilitators of the Implementation of
PM Interventions (Utatwienie)

Government and government
agencies

lack of clear and common public strategy on PM
(IT_13)

certification and regulations (DE_24)

regional fragmentation of the health care system
makes data sharing or the introduction of PM
implementation policies more difficult,
differences in national, regional and municipal
responsibilities (SE_46), (ES_40), (IT_36),
(DE_38), (ES_76), (IT_8), (IT_74)

regulatory hurdles for cross-sector innovation
collaboration (healthcare, industry, government,
citizen/patient) (SE_46), (IT_41), (DE_39)
differences in national, regional and municipal
responsibilities (SE_46)

delays in efficiently implementing GDPR (IT_28)
medical digital solutions are overly fragmented
due to national legislations derogating from
GDPR/national evaluation (FR_5)

authorities and Health Funds fear rising costs of
PM today and at the same time not gaining the
promised cost reductions in the future (DE_83)
traditional organisation models (IT_19)

public procurement rules (ES_50)

governance system (IT_19), (IT_60)

government in general (IT_44), (ES_40)

government in general (IT_69)

government strategies and financing (ES_10),
(ES_40), (ES_58)

government dialogue, education on the concept
of personalised health for a large forum of
politicians (DE_2), (IT_41)

government can contribute to making PM
practice more widespread and its concept
familiar to the general public (GR_27)
removing technical /legal barriers by
harmonising processing of medical data (FR_5),
(ES_58)

mutual recognition of digital medical solutions
published in other EU member states (FR_5)
research centres and programmes, especially at
the European level (IT_60)

the digitalisation of health data (ES_76)

the importance given to PM by the EC and
national/regional governments (research
funding, specific CSAs, national PM strategies,
etc.) (ES_76)

public and private collaboration (ES_76), (ES_58)

Medical doctors/practitioners

lack of awareness of data-intensive methods
(IT_12)

lack of will of the healthcare professionals to
change their current practice/accept the PM
mode (IT_4), (DE_37)

medical doctors sceptical of artificial
intelligence-based diagnoses (IT_12)

lack of access to individual data due to the need
to guarantee their security (DE_34)

minor use of data and support by data (other
than classic lab tests) (DE_37)

data used for evidence generation and clinical
decision-making (quality, availability, level of
impartiality) (IT_56)

lack of confidence (clarity of simulation models,
repeatability, sensitivity, accuracy, etc.) (IT_56)
acceptability by the clinical world (IT_11)

lack of instructions for GP’s, lack of clear
communication (IT_69)

insufficient published data (DE_32)

lack of medical doctors with training and ability
to explain complex decisions regarding risk
factors, efficacy and choices related to data
sharing (GB_80), (LV_23)

lack of information flow from medical doctor to
patient because of the work load (DE_84)
practitioners” (MD) knowledge on new genetic
testing technologies (ES_58)

lack of new specialisations in healthcare
(biologists, biotechnologists, bioinformaticians)
(ES_58)

lack of translation from research to clinical
applications (ES_76)

lack of training of health professionals (ES_10)
lack of knowledge about the population and
patients (ES_10)

medical doctors in general (IT_44)

research hospitals (IT_69)

communicating via guidelines (DE_32)
availability of personalised data as a basis for
making decision on personalised diagnosis and
treatment (DE_34)

smooth and seamless cooperation between
physicians and their medical knowledge and
data science (DE_37)

regulations for innovation in PM and protocols
in hospitals (NL_68)

dissemination of patient centered approaches,
opportunities for rare disease treatment,
availability of big data for real-world evidence
methodologies (IT_19)

data used to generate evidence and to make
clinical decisions (quality, availability, level of
impartiality) (IT_56)

lack of confidence (clarity of simulation models,
repeatability, sensitivity, accuracy, etc.) (IT_56)
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Table 2. Cont.

Key Stakeholders of the
Implementation Barriers

Barriers to the Implementation of
PM Interventions

Facilitators of the Implementation of
PM Interventions (Utatwienie)

Healthcare systems

lack of common ontologies/dictionaries (IT_8)
lack of an integrated and digitalised information
and data management system (ES_10), (GR_52),
(IT_8), (PL_48), (DE_39)

lack of data availability and a guarantee of data
security (DE_34), (DE_70), (IT_74), (SE_46)

lack of organisations well prepared to tackle PM
(PT_18), (GR_52)

lack of PM in the daily provision of healthcare
and in the public system (PL_7), (IT_13), (DE_70)
lack of incentives from the public system (PL_7)
lack of PM literacy and trained healthcare
providers (ES_40), (GR_52)

translation into the healthcare system (DE_39)
lack of integration of health systems (GR_52),
(SE_46)

transition to the PM system can cause
dissatisfaction in patients with limited access to
certain treatments considered not suitable for
them (GR_27)

the fragmented medical system (DE_2)

PM needs a close interaction of Dx with PM Rx
(DE_37)

lack of integration of patient related factors such
as age, social background, etc. (DE_39)

system change if PM is implemented on a large
scale (DE_2)

proof of concept for PM approaches (CH_DE)
disregarding prevention as a key component of
PM (DE_45)

lack of investments (FR_82)

bureaucracy (IT_11)

lack of tools and approaches in medical practice
(DE_2)

lack of demonstration projects and pilots
(DE_70)

existing therapies are not yet personalised
(DE_37)

insufficient socio-economic demonstration of
value (FR_82)

aiming to contain the costs by health
administrators (RO_42)

excessive focus on technology (PT_18)

ethical issues around data privacy /ownership
(DE_37)
public health care system in general (IT_28)

Healthcare providers

lack of awareness and evidence of the benefits of
PM (which is key to its large-scale adoption)
(IT_49)

introducing radically new ways of dealing with
health and treating diseases requires time (IT_49)
lack of awareness of PM approaches of
healthcare providers (DE_70)

lack of a clear vision of what PM is (from only
genomic medicine to the whole picture,
including exposure/environmental /behavioural
factors). (DE_16)

organisation of healthcare in general (FR_82)
dialogue between stakeholders (IT_53)

direct contact with patients and better
explanation of the benefits of a PM treatment by
healthcare providers (IT_13)
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Table 2. Cont.

Key Stakeholders of the
Implementation Barriers

Barriers to the Implementation of
PM Interventions

Facilitators of the Implementation of
PM Interventions (Utatwienie)

Patients and patient
organisations

lack of health literacy (DE_62)

lack of knowledge about available options
(DE_62)

lack of public demand for PM (DE_62)

access to PM in the public system (PL_7),
(DE_51)

skills of elderly people (IT_11)

concerns about the privacy of data (DE_2)

lack of public awareness (IT_15), (DE_2),
(GR_52), (LV_23)

lack of PM literacy among citizens (ES_40),
(ES_25)

lack of familiarisation with technology (GR_52)
lack of user-friendly PM applications (GR_52)
PM concept difficult to understand (IT_54),
(IT_57), (GB_80), (DE_16)

health literacy, general literacy (IT_15)

patients as PM users should provide their
experience (DE_84)

fear of sharing a large amount of personal
information with healthcare providers and the
industry, GDPR (IT_4), (IT_19), (FE_5)

failure to popularise the patient’s responsibility
for their own health and its management; too
little incentive for the patient to strengthen their
responsibility their health (PL_48)

involvement of patients in PM-related decisions
and discussions is far too late and too little, often
offered only as a last resort (DE_45)

low education in the field of PM (ES_25)

patients” associations that can represent the
patients and citizens (ES_40), (IT_64)

patients’ charities and organisations, funding
agencies (GB_75)

involvement (on a larger scale) of patient
associations (DE_2)

education and discussion on the concept of
citizens’ personal health (DE_2)

positive patients” attitude (PL_22)

PM users can contribute to the dissemination of
the concept and their personal experience
(GR_27)

acceptance of personal data usage (DE_37)
proximity of patients and health care
professionals and patient organisations, patient
empowerment (ES_76)

willingness to use PM (TR_21)

communication and informing citizens of the
benefits of PM (EE + 35)

Medical sector, scientific
community, researchers,
stakeholders

lack of dialogue between stakeholders (IT_53)
concerns about the meaning for the relationship
between patients and doctors, communication
between doctors and patients (DE_2)
psychological hurdles for cross-sector innovation
collaboration (healthcare, industry, government,
citizen/patient). (SE_46)

lack of education of doctors and patients (DE_2),
(BE_33), (IT_71), (IT_72), (ES_63)

low level of awareness among both practitioners
and patients (UA_31), (DE_78), (IT_13)

lack of trust (DE_2)

education in general (PL_7)

lack of research, issues with recruitment of
participants for PM clinical trials (BE_33),
(ES_25)

lack of validation in diverse populations (GB_75)
lack of data sharing across academia (GB_75)
lack of willingness to introduce changes and to
see advantages for practitioners and/or the
patients (IT_57)

insufficient published data (DE_32)

lack of people with skills and knowledge
(EU_18)

the doctors and the informed patients (RO_42)
local molecular tumour conferences (DE_20)
digital platforms with data (DE_20)

need for individualised diagnostics and
therapies (DE_39)
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Table 2. Cont.

Key Stakeholders of the
Implementation Barriers

Barriers to the Implementation of
PM Interventions

Facilitators of the Implementation of
PM Interventions (Utatwienie)

Industry

lack of infrastructure (DE_2)

lack of standardised genomic data collection
(IT_28)

lack of data sharing across industry (GB_75),
(IT_28)

lack of infrastructure and homogenised
regulations available to enable stakeholders to
provide PM services (DE_16)

lack of a clear vision of what PM is (from only
genomic medicine to the whole picture,
including exposure/environmental /behavioural
factors) (DE_16)

lack of therapies which are actually personalised
at a sufficient scale (still a lot of blockbuster
mentality and business models in the
pharmaceutical industry) (DE_37)

transition to PM will require shutting down
existing production infrastructure and building a
new one from scratch (IT_4)

lack of PM strategies and business models at
pharmaceutical companies (DE_37)

the medical industrial complex relies on
revenues and profits from the existing mode of
operation (DK_14)

PM needs a close interaction of Dx with PM Rx
(DE_37)

lack of decision-making using the genomic data
on an individual level (DE_37)

industry looking for lowest costs (DE_24)
investments in general (FR_82)

lack of will of the industry to make investments
before reaching certainty of their repayment
(IT_4)

lack of harmonisation between policymakers,
healthcare systems, end users (IT_72)

availability of big data for real-world evidence
methodologies (IT_19)

business model consideration in conflict with
classic pharmaceutical business (DE_37)

Technology developers

lack of user-friendly technology (IT_19)
technology assessment (IT_56)

lack of algorithms and structured architecture
for PM and an easy user interface (TR_21)

lack of system linking electronic patient records
collected by individual doctors/medical
facilities (IT system) (PL_48)

technological centres (bridging the gap for new
developments) (ES_50)

technology assessment (IT_56)

artificial intelligence technologies (IT_19)
digital platforms with data (DE_20)

technology in general (DE_38)

ICT development, lower price of technologies
(IT_11)

Financial institutions

lack of funding, lack of proper reimbursement
schemes/models (LT_1), (DE_73), (IT_56),
(LV_23), (KZ_6), (IT_44), (DE_20), (DE_2), (IT_4),
(DE_70), (IT_47), (DE_84), (PL_22), (UA_85),
(IT_19)

cost of therapies & related NHS sustainability
(IT_36)

time for diagnostics/therapy validation vs. costs
(IT_36)

health insurance (seeking low costs) (DE_24)
cost for health care system and society (DE_66),
(ES_40)

authorities and health funds fear rising costs for
PM today and not gaining the promised cost
reductions in the future (DE_83)

lack of financing for start-ups, for risky and
ambitious projects and, in general, for R&D
(DE_24)

the economic evaluation (GR_27)
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Table 2. Cont.

Key Stakeholders of the
Implementation Barriers

Barriers to the Implementation of
PM Interventions

Facilitators of the Implementation of
PM Interventions (Utatwienie)

cost-benefit studies (IT_12)
evaluation/reimbursement is seen as a must for
medical digital solutions (FR_5)

lack of financial incentives for HCPs to
experiment with PM solutions (FR_5)

fear of discrimination at insurance and
employment levels (ES_25)

economic healthcare system difficulties (financial

reimbursement policy definition (IT_56)
centralised evaluation system and transparency
between reimbursement prices of national health
care systems (FR_5)

new purchasing methodologies (i.e., value-based
reimbursement) (ES_58)

burden, lack of insurance support (ES_25),
(BE_33)

Media

- traditional media (TV and newspaper) (IT_44)

- media campaign, including documentaries, to
make the vision more accessible to the general
public (DE_2)

insufficient use of social media (IT_44)

One of the questions included in the survey concerned the need for an increasing
number of trainings/conferences to introduce and present the possibility of PM (exact
question—Do you think more training/conferences should be held to introduce and show the possi-
bility of personalised medicine? If yes, please specify the exact field). The question was answered
in the affirmative by 58 respondents, with 16 “no” responses and 5 undecided ones.

Negative responses included explanations, such as the need for greater involvement of
the mass media participation because they are more effective in shaping citizens’ opinions,
while training and conferences tend to attract those who are already convinced and do
not reach the general public [IT_49]. Responders think that the number of conferences
should not be increased, but better ones, with a clear focus on the right audience, should be
organised [ES_50], or whitepapers should be created for politicians [NL_68].

The undecided respondents also highlighted the need to raise awareness about PM,
but they stressed that most people will agree that PM is good, but will not follow-up
after the conference [DE_16], that it is difficult to reach the citizens [DE_62], that con-
ferences and workshops are not the priority [DE_83], and that it is not the number of
trainings/conferences that is the problem. It could well be stakeholders’ priorities and
possibilities of attending the conference/workshop [SE_46].

Responders who saw the need for increasing the number of trainings/conferences
to introduce and present the option of PM believe that it is important to develop such
fields as:

Medical data-sharing practices and medical data protection;

Personalised exercise prescription;

Telemedicine;

Bioinformatics, artificial intelligence, genomics, machine learning, data analysis;
Professionals—patients relations, professionals-health managers relations, interdisci-
plinary and interprofessional approaches to health, emerging specialisations needed in
personalised medicine (bioengineers, bionanotechnology specialists, physics applied
to health, biodata analysts);

6.  Health technology assessment in PM, including the patient’s perspective;

7. Oncology, internal medicine, public health, healthcare;

8.  General dissemination;

9. Value-based care;

10. Paediatrics;

11.  Omics and advanced diagnostic tests;

12. Health and sport;

Ol L=
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13. Focus group working on how to transform evidence-based medicine into PM, follow-
ing rational principles;

14. Benefits for the individual and the system from the thorough application of PM;

15. PMin different disease areas/specialisations, e.g., gastroenterology.

They also emphasise the need for government dialogue, which would certainly be of
great value [DE_2]. They highlight the need to engage in discussion all types of stakeholders
[DK_14], involving both health organisations and university experts [EU_18].

According to the respondents, it is also important to point out the successful im-
plementation models [DE_39], provide training, and transfer the information to general
practitioners, at the right time. General practitioners should be convinced. Conference
concepts should enable the exchange of information between general practitioners and
specialists [DE_84].

It is also important to explain the potential risks and safety of PM to citizens [IT_74].

According to respondents, there is a noticeable need for addressing training and con-
ferences to the general public, public citizens, patient representatives and policymakers,
as well as the organisation of workshops, to facilitate dialogue between public author-
ities/regulators/policymakers and PM clinicians/researchers [IT_41] [ES_40]. Specific
training for researchers and healthcare professionals should be done in their specific health
field [ES_40].

The importance of making PM user- and professional-friendly, as well as motivational
and communication techniques [GR_52] are also highlighted.

5. Discussion

PM, as noted by Horgan D. et al., is an innovative way to produce better patient
outcomes, by using an individualised or stratified approach to disease and treatment which
is used as a replacement of a collective treatment approach to patients. Unfortunately,
despite its tangible advantages, the process of introducing PM into the member states and
European healthcare systems is delayed, due to the existing barriers to the adoption of this
type of treatment [9].

5.1. Government and Government Agencies

European healthcare systems have inconsistent legislation and, unfortunately, working
with government agencies means bureaucracy and lengthy legislative procedures [7]. PM
policies and programmes also vary significantly [10].

Incorporating personalised health into existing healthcare systems is a challenge
for policymakers. There is a great need to integrate personalised health into legislation.
It is very important to establish regulatory frameworks to ensure cooperation and to
avoid discrimination and integrate PH into existing healthcare systems. In addition, the
development of regulations and standards is truly important for the regulation of the risk,
defining responsibility, and protecting individuals from inequalities in personal health [11].

5.2. Medical Doctors/Practitioners

It is crucial to adapt the way patients and medical professionals communicate and
work together to promote health. This is the only way to meet future expectations for
high-quality, patient-centred care [7].

PM is mostly unknown in family medicine. It is misinterpreted as a holistic or integra-
tive type of medicine [12].

5.3. Healthcare Systems

Research activity at different locations must be integrated to maximise synergies, and
scientific research must be integrated with healthcare to ensure effective translation. There
is also a need to harmonise scientific practices in different research sites, science and health-
care, and science, healthcare and wider society, including the ethical and regulatory frame-
works, the prevailing political and cultural ethos, and patient/citizen expectations [13].
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5.4. Healthcare Providers

Healthcare providers have a long way to the full realisation of the potential of PM.
Efforts to integrate new PM technologies and practices are still in the early stages, and
healthcare providers face many challenges and attribute this practice gap to the implemen-
tation of PM [14].

5.5. Patients

Patients need to be educated about the benefits of data-sharing [15]. Public support for
the implementation of personalised medicine policies (PMPs) in routine care is important
because of the high financial costs involved and the potential for diversion of resources
from other services [16].

5.6. Industry

Pharmaceutical companies need economic incentives (high enough investment returns)
to develop personalised drugs. Pricing and reimbursement policies become relevant and
play a fundamental role in providing such returns on investments [4].

5.7. Technology Developers

The need to develop new technologies to collect and analyse data in a way that is not
just linear, but integrated (understanding functioning at the system level) and dynamic
(understanding the system in motion), is recognised. According to Harvey A. et al., the most
important factors for developing of technologies for PM are standardisation, integration
and harmonisation. The tools and all the processes for data collection and data analysis
need to be standardised across research institutes [13].

5.8. Financial Institutions

PM can contribute to improving healthcare outcomes, as well as cost-savings, mainly
by eliminating the administration of some medications to patients who are predicted to be
non-responsive, although some of the personalised therapies may increase costs. Therefore,
at the same time, the implementation of PM requires that health policymakers assess the
potential value of these types of medicines in comparison to standard treatments for each
individual indication and medical context, as the incremental health benefits of PM very
often also require higher health budgets [4].

Importantly, appropriate founding and reimbursement models for PM are also very
important to stimulate the development and adoption of these interventions if their clear
clinical benefits can be demonstrated [17].

Also, public-private financing agreements and performance-based reimbursement
models could also facilitate the development and adoption of PM interventions [17].

In addition, it is important to note that defining and measuring outcomes that demon-
strate the value of PM to the parties involved, unfortunately, remains an obstacle to realising
the full potential of outcomes-based reimbursement [17].

5.9. Media

As we can see in the paper by Hicks—Courant K. et al., in the majority of news articles
PM is not clearly defined. There has also been a noticeable increase in media coverage
of the benefits, rather than the risks or challenges, of PM, and reports on specific genetic
tests or targeted therapies have very often appeared after their clinical utility had been
established. Unfortunately, unclear information about PM in the media may contribute to
patient confusion and lack of awareness [18].

Low awareness on the topic of PM in society and the lack of political support and
financial investments are the main barriers. There is a clear need to broaden opportunities
for critical discourse on PM, especially among policymakers. Multi-stakeholder and multi-
country strategies need to be prioritised to leverage resources and expertise [10].
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Some existing strategies can be implemented now (for example those which involve
activities, programmes and policies, such as those related to education, awareness and
patient empowerment) or can be implemented in the near future. Regrettably, some of
them require stakeholders to overcome reluctance to change traditional practices and may
also require a cultural change in the way medicine is approached, which is very difficult to
implement [19].

As Ayers A. said, despite the challenges, PM is widely trusted to offer the best
prospects for effective treatment and cure of patients with serious diseases [20].

6. Limitations of the Study

The analysis of barriers and facilitators presented in this paper may have
some limitations.

The number of people who participated in the survey may be considered an insufficient
sample size for statistical measurement. Our research relies on sample sizes that are
commonly known as small surveys, but which can provide generalizable results at the
country level.

However, to avoid collecting unreliable data, questionnaires were sent to various stake-
holders in the Regions4PerMed project. These included members of the Regions4PerMed
project advisory board, as well as speakers at conferences and workshops (representatives
from different countries and backgrounds, such as general practitioners, representatives
of funding agencies, government institutions, academics, industry, etc.) and attendees at
these events (the conferences were open, so there was noticeable participation from people
interested in the topics). The professional profiles of the respondents are also diverse—from
researchers (scientists), entrepreneurs, scientific staff, politicians, policy advisors, project
managers, to doctors, civil servants, lawyers, public health experts, public health managers,
biostatisticians, public health consultants, etc.

The different age range of the respondents is also striking, so that an overview of
the barriers and facilitators to PM implementation from different age perspectives could
be obtained.

The content of the questionnaire can also be seen as a limitation of the survey. It is
important to emphasize that the content of the survey was approved by the supervisor, a
professor experienced in both qualitative and quantitative research.

7. Conclusions

Barriers to PM adoption can be identified throughout Europe. The barriers and
facilitators identified in this article need to be effectively managed in health systems across
Europe. There is an urgent need to remove as many barriers as possible and create as many
facilitators as possible to implement PM in the European system.

The healthcare system is currently undergoing an evolution from the traditional
model, a one-size-fits-all approach, to a PM paradigm. For this reason, the evolution
of healthcare toward PM requires the provision of new knowledge, a greater emphasis
on the patient perspective, recognition of the value of molecular pathways in managing
care, the development of new infrastructures and information management processes,
and the transformation of healthcare delivery to ensure access to PM technologies and
services. Addressing the challenges listed requires both short-term strategies and long-term
strategies that can drive systemic and cultural change [9]. There are important interactions
to consider, particularly the fact that we must first build a robust health data collection
infrastructure that is widely accepted by the public, and then (later) enable data-driven
evidence for effective, actionable approaches. Any relevant recommendation must clearly
address this issue to make a real difference.

As Ayers (2010) said, relevant stakeholders, such as pharmaceutical and biotech
companies, diagnostic companies, regulators, payers and policymakers, must work together
to incentivise and remove barriers to PM. This is the only way to make this goal a reality [20].
Regrettably, European healthcare systems are only partially ready for PM adoption. If PM
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is to be adopted in healthcare systems, important challenges, such as Big Data integration,
health literacy, reimbursement and regulatory issues still need to be addressed [21].
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Abstract: Background: Personalized medicine (PM) is an approach based on understanding the
differences between patients with the same disease and represents a change from the “one size fits all”
concept. According to this concept, appropriate therapies should be selected for specific groups of
patients. PM makes it possible to predict whether a particular therapy will be effective for a particular
patient. PM will still have to overcome many challenges and barriers before it can be successfully
implemented in healthcare systems. However, it is essential to remember that PM is not a medical
revolution but an evolution. Methods: Three focus groups were conducted, to achieve the purpose
of this study, which was to identify the barriers and facilitators existing to the implementation of
PM and to highlight existing practices in European countries. Focus group discussions covered
the areas of barriers and facilitators to the implementation of personalized medicine. Results: This
section describes the results of the focus groups that covered the areas of barriers and facilitators of
personalized medicine implementation. Conclusions: Personalized medicine faces many challenges
and barriers before it can be successfully implemented in health systems. The translation of PM to
European countries, differences in regulations, high costs of new technologies, and reimbursement
are the reasons for the delay in PM implementation.

Keywords: personalized medicine; interregional cooperation; barriers; facilitators; healthcare systems

1. Introduction

Personalized medicine (PM) is medical treatment that tailors prevention and treat-
ment strategies for an individual patient. There is no universally accepted definition of
personalized medicine.

However, in December 2015, EU Health Ministers published the following definition
of PM in the Council Conclusions on Personalised Medicine for Patients: a medical model
that uses characterisation of individuals’s phenotype and genotype (e.g., molecular profiling, medical
imaging, lifestyle data) for tailoring the right therapeutic strategy for the right person at the
right time and/or to determine predisposition to a disease and/or to enable timely and targeted
prevention [1].

Indeed, as pointed out by Suwinski et al., growing attention is being paid to person-
alized medicine. This represents a fundamental shift from “one size fits all” methods of
treating patients with diseases or predispositions towards new approaches, such as targeted
therapies, which can achieve the best outcomes in treating patients’ diseases [2].

As Yeonhee Park stated, the era of personalized medicine is approaching, taking into
account individual variability of genes and environment. In this era, it is crucial to consider
the patients’ characteristics and demonstrate clinical benefits for patients [3].

As Jorge Alberto Bernstein Iriart noted, there is increasing investment in research
in personalized and precision medicine. These investments are extremely important and
require a large number of resources, as PM individualizes medical practice and puts
people at the center, based on genetic testing, the identification of biomarkers, and the
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development of targeted drugs. However, the individualized or preclinical medicine
movement is controversial and has led to significant disputes between its proponents and
critics (mainly for financial reasons) [4].

The greatest cause for concern, according to Love-Koh et al., is that PM will change
how some healthcare services are delivered and evaluated, even if the adoption of PM
promises significant benefits. As he points out in his paper on the future of precision
medicine, the lifespan of guidelines may become shorter, uncertainties in structure may
increase, and new equity considerations will emerge. With the rapid increase in biomarker
discovery and the advent of artificial intelligence (AI) technologies, improvements in
methods and the evaluation of evidence will help achieve and maintain the goal of cost-
effective healthcare. PM allows tailoring healthcare interventions to patient groups based
on their disease susceptibility, diagnostic and/or prognostic information, or response to
treatment [5].

One striking problem is that there has been a massive growth in data in the health
sector in recent years. Some reports state that data generation in healthcare is increasing by
48% annually [6]. As Lopes-Junior points out, the current challenge is to turn this expanded
medical data collected in the health sector into clinical benefits for patients, by providing
more predictive diagnoses, treatments, and personalized care to targeted individuals and
populations [7].

Personalized medicine faces many challenges and barriers to being successfully im-
plemented in healthcare systems. However, it is essential to remember that personalized
medicine is not a medical revolution but an evolution. The concept of personalized medicine
has been around for several decades, and the use of personalized approaches in medical
treatment has steadily increased over time. The development of new technologies has
accelerated the growth of personalized medicine in recent years. However, these advances
are built on a foundation of scientific research and medical practice that goes back many
years. In this sense, personalized medicine can be seen as an evolution of medical practice,
rather than a sudden, revolutionary change. The development of personalized medicine is
an ongoing process that builds on existing knowledge and technology and will continue to
evolve with discoveries and the development of new technologies.

The benefits of personalized medicine are many, ranging from improving diagnostic
accuracy to identifying the best treatment option for a patient based on their character-
istics, to targeted therapy that increases the likelihood of successful treatments, reduces
side effects, allows for better disease prevention, and most importantly, increases patient
engagement, reduces healthcare costs, and also promotes research and innovation.

This paper discusses the barriers and facilitators to the implementation of personal-
ized medicine interventions, and forms one of the outcomes of the Horizon 2020 project
Regions4PerMed: “Interregional Coordination for a fast and deep Uptake of Person-
alised health”

2. Purpose of the Study

The purpose of the study was to identify the existing barriers and facilitators to the
implementation of personalized medicine, to identify potential methods to address them,
and to highlight the existing practices in European countries that work successfully to
support the implementation of personalized medicine interventions.

3. Materials and Methods
3.1. Ethics Approval

This study was approved by the Bioethics Committee of the Medical University of
Wroclaw under the number KB0450/2020.
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3.2. Study Design

To achieve the aim of the study, three focus groups were conducted. The discus-
sions in the focus groups were on the areas of barriers and facilitators to implementing
personalized medicine.

3.3. Settings

The discussion of the online focus groups took place on the Zoom platform. The
focus groups developed provided insights into people’s thinking and provided a deeper
understanding of the phenomenon of personalized medicine. There were three categories
of participants in the online focus group: observer, moderator, and respondent. During
the focus group, questions were asked about individual understandings of personalized
medicine; key facilitators and barriers to public use of PM; and how these related to
respondents’ private opinions about the ease of adapting PM to citizens’ needs.

Specification of the questions:

Question 1: What (in your opinion) is personalized medicine?

Question 2: What are the most important facilitators and barriers to public use of
personalized medicine? What are the barriers/facilitation related to?

Question 3: Can personalized medicine be easily adapted to the needs of the citizens?
What could be helpful?

Details of the coding method design: participants’ country code, participant number
(from 1 to 7), and focus group number (from 1 to 3).

3.4. Questionnaire Survey Development and Data Collection
Participants

The focus groups were conducted in three groups. The first focus group was conducted
with representatives of Polish government institutions, financial institutions, representa-
tives of patients’ rights, and patients” foundations. There were 7 participants, apart from
the observer and the moderator. The second group consisted of representatives of the
European Commission, the Italian Ministry of Health, a scientist, and a general practitioner
from Ukraine. The second focus group was attended by 4 people. The third group was held
with representatives of the Saxon State Ministry of Science, Culture and Tourism and the
Fondazione Regionale per la Ricerca Biomedica. Three persons participated in this meeting.

3.5. Variables
3.5.1. Quantitative Variables

The focus groups provide information on the age, gender, and nationality of the respondents.

3.5.2. Qualitative Variables

The focus groups generated empirical data on the individual experiences of respon-
dents in relation to barriers and facilitators to the implementation of personalized medicine
across Europe.

3.6. Data Sources

The presented study analyzed data from three online focus groups covering the barri-
ers and facilitators to implementing personalized medicine. Focus groups were conducted
on the following days 10 November 2022, 29 November 2022, and 12 December 2022. The
focus groups lasted between 60 and 90 min. The data was collected locally on the server.

3.7. Study Size
The results of the focus groups are presented in this study.
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4. Results
4.1. Descriptive Data—Focus Groups

This section describes the results of the focus groups that covered the areas of barriers
and facilitators to the implementation of personalized medicine.

During the focus groups, a difference in the definition of personalized medicine
became evident.

As one focus group participant pointed out, many meetings with scientists and medical
professionals began with discussions about what should be called personalized medicine,
precision medicine, individualized medicine, genomic medicine, etc. [BE.3.2].

The first respondent’s PM definition was individualized medicine based on genetic
testing and tailored health interventions, in both preventive and restorative medicine, i.e.,
matching the best therapy for a person based on specific genetic predispositions [PL.1.1].

The next respondent used the definition published in the Council Conclusions in
December 2015. This document contains a very broad definition of personalized medicine
(the definition quoted in the introduction to this article) [BE.3.2].

According to another approach, personalized medicine exists at the moment when
care takes into account personal risk factors and co-morbidities and decides what is best to
prescribe to patients according to their situation, economic status, etc. There are already
some international guidelines that have implemented personalized care in their approaches.
For example, the American Diabetes Association has already included a personalized
approach in the standards for diabetes care, when deciding what medications to prescribe
and what type of prevention to offer patients, depending on their cardiovascular disease or
risk factor, obesity, economic status, or kidney disease [UA.1.2].

Personalized medicine, for another respondent, means that doctors and nurses in any
medical facility have information about patients, such as their age, previous diseases or
conditions, information about allergies, etc., and that a diagnosis is made based on this
information [IT.2.3].

As already mentioned, PM is the right therapy for the right patient at the right time, in
the sense of the definition used by the European Council. Another very important aspect is
data-driven personalized medicine [DE.1.3].

4.1.1. Data Protection

The collection and compilation of genetic data raises several ethical issues, and there is
also a risk of leaking genetic data as medical data, which has a relatively high risk. A major
problem is also the compatibility of the data collected. There are a variety of local, small,
medium, and large initiatives. The data collected has a different format and is defined
differently. In addition, there is a lot of archival data that cannot be used due to a lack of
appropriate permissions [PL.1.1].

It should be mentioned that genetic data can be used for positive purposes; if the
entire genotype in addition to the blood group were recorded on the patient’s account, then
on this basis, with this kind of information, it would be possible to shape the entire health
policy in terms of their health needs. Scientific methods could be developed to find specific
correlations between certain genes and health problems. Data collection also allows for
scientific analysis [PL.1.1].

However, it was pointed out that for a worldwide database (e.g., for a bone marrow
donor registry), global criteria must be met. The question was also raised as to whether it
would not make sense to also examine and record the genotype when collecting umbilical
cord blood from infants [PL.5.1].

In addition, it was noted that, in Poland, there is a database of basic medical data linked
to paramedic and emergency department systems. According to this, a paramedic arriving
at a patient’s home immediately knows what disease the patient has. Such databases have
been checked with security services and can be expanded [PL.6.1].
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4.1.2. Data Analysis

It was also noted in the focus groups that personalized targeted therapies are often
used in small groups, and small patient populations in very specific situations, which
consequently creates many difficulties in obtaining reliable, validated data. There is no way
to scientifically validate the evaluation of the efficacy of such therapy, which can continue
for years under “unscientific” conditions for commercial purposes, often to the detriment
of patients [PL.7.1].

4.1.3. Government/Political Systems

One of the main problems with introducing personalized medicine to the global market
is related to government at all levels (local/regional /national/European) and the govern-
ment agencies responsible for the national regulatory framework and funding of national
infrastructures with different responsibilities (health/education/research/innovation) [UA.1.2].

There is a need to provide measures for the population at the state and local level. It
would be helpful if patients and GPs worked together with policymakers [UA.1.2].

Even though many political systems are aware of the benefits that personalized
medicine can bring. For example, today people know how to store data and how to
share data, it is not done because it takes time, because it requires skills that are not neces-
sarily available, and because it requires not just a single change, but a change in the whole
system [IT.2.3].

To show the decision-makers the way; it is essential to have good examples from other
countries [DE.1.3].

4.1.4. Healthcare Providers

The most important factor for introducing PM into a healthcare system is evidence.
There is a need to demonstrate the evidence for PM and the legitimacy of its goals, and this
is the most important issue for researchers, clinicians, and policymakers. There is also a
clear need for more clinical trials [IT.4.2].

There is also a psychosocial issue; training health workers to use genetic data to share
information about a possible stroke or heart failure, for example. Therefore, this “soft area”
of research should be considered [PL.2.1].

4.1.5. Financial Institutions

According to several respondents, cost is the most significant barrier to implementing
PM. There is a fear in the minds of policymakers and funders that PM is a rich man’s
medicine, and it is essential to fight against this, as it blocks the implementation of PM
[BE 3.2], [FR.2.2], [UA.1.2].

However, funding therapies with guaranteed benefits or government-reimbursed
medicines is problematic because the patient groups targeted by these therapies are often
very small. Such narrowing of patient groups often leads to medicines being given orphan
drug status, resulting in very high prices for these medicines and these therapies, which
are difficult for the reimbursement system to bear [PL.7.1].

In contradistinction is the view that, in the PM context, we should not necessarily just
talk about a broader approach that improves population health and makes better use of
resources, not necessarily saving money, but one that makes better use of and improves
health. A good example is pharmacogenomics. In this field, resources and money can be
better used and lives can be saved by reducing the harmful effects of drugs [BE.3.2].

There is also a financial problem related to the funding and availability of genetic
testing. Such tests are expensive and complicated. In addition, the availability of geneticists
and the ability to use such data are limited [PL.7.1].
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4.1.6. Medical Doctors/Practitioners

One of the most important facilitators would be the implementation of an interna-
tional directive and this approach in other protocols. This would enable more effective
implementation of PM in medical practice [UA.1.2].

Training events need to be conducted to share knowledge with other countries. Such
training should include the different tools, omics data, and possibilities [IT.4.2].

As highlighted by the interviewees, it is worth noting that policymakers are trying to
make improvements to health care close to home or to territorial health care, whereas GPs
focus on the person. The more data and the more technology there is, the better, but it is
also crucial that health professionals have time to focus on one patient at a time [IT.2.3].

Some healthcare professionals resist change, are reluctant, and do not embrace certain
aspects, at least at the moment. This may change with time and training [DE.1.3].

Another barrier to personalized medicine is the way doctors are trained today. They
are very much focused on specific disease areas and there is a lack of awareness of other
disciplines, which makes full adoption of personalized medicine require a comprehensive
medical approach. Thus, the training of doctors is an important factor and, if adopted,
could also be an important facilitator [DE.1.3].

4.1.7. Healthcare Systems

The transformation of health organizations is also important. It is not only the training
of nurses and doctors that is needed, but also the training of other professional groups
that can be integrated into a hospital, to additionally support the implementation of
personalized medicine [IT.2.3].

One suggestion is the introduction of so-called case managers or patient companions,
people who support patients in the system, especially if they have a very threatening disease.
With the depth added by personalization in healthcare, there is a need for counselling for
patients and the question arises whether this must be done by a doctor or whether someone
with a good medical training background might be able to help or provide guidance in the
system [DE.1.3].

4.1.8. Patients

One of the many noticeable barriers to implementing PM is the personal barrier
[UA.1.2].

Patient involvement in research is important. Projects are and should be more patient-
centered [IT.4.2].

It is important to push for patient involvement in every step of health care and research,
even if the budget is not always available [IT.4.2].

The population should become aware of PM, and of the best practices that could create
this. Citizens should be better educated about what is currently possible and what PM will
bring to the system [DE.1.3].

4.1.9. Technological Developments

It is very important to improve digitalization. There is also a lack of health technology
assessments that properly show the benefits [DE.1.3].

5. Discussion

Precision medicine is an approach to healthcare that uses personal information, includ-
ing genetic, environmental, and lifestyle data, to improve disease prevention, diagnosis,
and treatment. In addition to the positive potential of precision medicine, there are con-
cerns about data sharing, patient privacy, and equal access to treatment. The enormous
potential and rapid pace of innovation, combined with the expected risks and unintended
consequences, make precision medicine an ideal technological area for agile governance.
Using the latest technologies to improve treatments, store patient data, and track outcomes
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is essential for a country to achieve its healthcare goals under changing environmental,
economic, and social conditions [8].

5.1. Government/Political Systems

Translating PM to the governance of health care is an important problem, a challenge
for policymakers, and a political issue. It requires regulatory efforts, such as frameworks
to protect patients and citizens from discrimination based on their genetic profile. It also
requires regulation and the creation of incentives for providers and funders to develop
products for the medical market [9].

One problem for Europe is the cross-border sharing of patients, biological material,
and technical resources. Not all legal issues for optimal cooperation have been clarified,
such as the need to transport patient data and biological material across borders [10].

PM is included in national regulations, plans, or EU-MS strategies, depending on the
country, in line with the recommendations of EC. Italy has been a pioneer in implementing
PM in healthcare, through specific national plans for genomics in public health genomics
and omics science in public health; the United Kingdom through genomics, personal-
ized prevention, and citizen engagement; and Estonia, through innovative strategies and
biobanking [11].

5.2. Data Sharing

A critical component of personalized medicine is collecting, storing, and using genomic
and clinical data from patients and healthy patients. To maximize the value of this data,
it is important to create a culture in the scientific, medical, and patient communities that
promotes the proper sharing of genomic and clinical information [12].

In addition, when it comes to data comparability, an important question for regula-
tors is how to regulate data sharing among different stakeholders, particularly patients,
physician practices, hospital providers, pharmaceutical and clinical researchers, and health
insurers. Data sharing in PM is not only relevant for health systems in one country, but
also for data exchange between different countries. This issue is a challenge for high-, low-,
and middle-income economies [9].

Research has shown that there is a great need for mutual recognition for medical
digital solutions published in other EU Member States [13].

5.3. Education

The training of doctors is generally still very old-fashioned and focuses on reactive
treatment. In order to keep up with change, the various actors within the health system
need to be trained in a completely different way. Central to this is the ability to work as
part of a multidisciplinary team that includes doctors, nurses, medical imaging engineers,
and others who collect information from patients [14]. After all, health professionals and
citizens will determine the future of PM through their involvement, participation, and
interaction in policy making. Despite increasing educational strategies, certain aspects
still need to be improved, in terms of accessibility, target groups, or the tools and methods
used [11].

For this reason, education and discussions on the concept of personal health are neces-
sary for a large forum of politicians and citizens. We note that there is a lack of education
of physiotherapists, as well as awareness and motivation among the population [15].

5.4. Healthcare System

According to the assessment proposed in the literature, the integration of PM into
national health systems should be based on six key themes: the healthcare system, gover-
nance, access, awareness, implementation, and data. The governance dimension should
include both a national strategy and comprehensive dimensions of legislation; policies;
and ethical, social, and legal frameworks that address personalized medicine and genetic
data sharing. On a large scale, research initiatives (national research center) should also
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be launched and there should be legislation for consumer testing or a code of conduct for
consumers. Study groups involving all stakeholders interested in the introduction of PM
should be conducted. It should also be noted that the introduction of PM into existing
healthcare systems requires matching emerging new services and practices that are aligned
with both national regulations and national funding systems [9].

5.5. Financing

Personalized medicine is a new discipline that is just entering the market. Therefore,
knowledge about the economic importance of PM is unfortunately not yet well developed.
As Kalouguina et al. note, the literature points precisely to the insufficient quantity of
real-world data, i.e., the cost-effectiveness of a personalized medicine or treatment after it
has been implemented in clinical practice. Of the 26 studies reviewed by the authors that
mentioned economic relevance, more than 60% pointed to a lack of studies evaluating the
applicability of PM. Some of the studies mentioned the problem of funding PM, but some
of the articles emphasized that this is precisely because of the lack of evidence. PM needs
to overcome this lack of evidence to reach its optimal potential. In the absence of clear data
on the cost-effectiveness of PM, funders do not have the slightest motivation to reimburse
it, as it has not been proven that PM is profitable. As funders admit, their skepticism also
stems from uncertainty about the clinical benefits of drugs and PM technologies [16].

This is because the evidence currently available is scarce and quite heterogeneous in
terms of its quality and the application of common rules for documentation. Therefore, it
is considered insufficient for funders to offer coverage. Therefore, there is no standard of
evidence, and experts navigate cost-utility and cost—effectiveness analyses with different
outcomes, such as cost per quality-adjusted life-years (QALYs), cost per life-years gained,
or incremental cost-effectiveness ratios [16].

PM is considered a tailor-made prevention and treatment strategy for individuals or
groups, so that patients receive specific therapies that are most appropriate for them and
no money is wasted on trial-and-error treatments [17].

6. Limitations of the Study

The analytical aim of the study presented in this paper may have some limitations.

A limitation of focus groups is that the moderators may tend to generalize or categorize
the individual feedback into group sentiment. To prevent this, an observer participated
in the focus groups, in addition to the moderator. In addition, people with a strong
influence, such as the moderator and vocal group members, can influence the conversation
and make it seem one-dimensional or suppress feedback from less vocal participants. To
avoid this factor, the group moderator tried to moderate the conversation, so that each
participant could express their opinion. To avoid this issue, three focus groups were
conducted, involving government policy representatives, health care providers, insurance
policy makers, patient foundation representatives, and general practitioners.

Another limitation that can be considered is the content of the questions asked in the
focus groups. However, the content of the questions was approved by a supervisor, who is
a professor experienced in qualitative and quantitative research.

7. Conclusions

Personalized medicine has received significant attention in the last decade, as tech-
nologies for understanding biological differences between individuals have advanced
significantly [18].

As highlighted in the introduction of this article, personalized medicine still has
many challenges and barriers to overcome before it can be successfully implemented in
healthcare systems.

Despite its measurable benefits, the complicated process of translating PM to EU
member states and European health systems is delaying its widespread adoption [19].



J. Pers. Med. 2023, 13, 380 9 0f10

There are numerous potential benefits of personalized medicine, including minimizing
the risk of drug toxicity, increasing the benefits of the medicines used, contributing to
the balance of the healthcare system, and facilitating drug discovery and development
programs [18].

Unfortunately, there are also several barriers to smooth PM implementation, such
as cost [13] (the high cost of new biotechnologies can exacerbate health inequalities and
become a problem for the sustainability of health services, especially in low- and middle-
income countries [4]), complexity, requirements for high-quality evidence, and the need for
further training, which have so far limited the clinical implementation of pharmacogenomic
testing [18].

In addition, data protection regulations and differences in regulation across European
countries are problematic. Issues that need clarification were also discussed, such as
the regulatory requirements for evidence for pharmacogenomic testing and the need for
multiple pathways and pharmacogenomic marker development [18].
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