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Abstract

With a rapid increase in aging population worldwide,
there is a need to ensure good health and wellbeing
for the elderly. Healthcare system in Portugal
supports opportunities and addresses challenges of
its aging population by well-maintained associations
between its government and private institutes. In
order to stimulate an innovation ecosystem in the
region, Innovation Think Tank (ITT), a part of Siemens
Healthineers (SHS), has been actively engaging in
various interdisciplinary projects by collaborating
with local healthcare institutions. Following an
invitation from the University of Evora and SHS
Portugal, ITT at Evora was institutionalized. As a part
of this association, a certification program was
organized at Evora University, in association with
Espirito Santo Hospital, Portugal. The goal of this
program was to 1) train the participants on the ITT
methodology 2) capture and validate healthcare
trends and solutions concerning aging challenges in
Portugal 3) deep dive and tackle the most prominent
healthcare and aging challenges in Portugal with a
focus on five key areas of Lifespan and Health,
Lifespan and Demographics, Lifespan and Arts,
Lifespan and Ethics & Citizenship, Lifespan and
Economy.

Over 30 multidisciplinary participants comprising of
researchers, students, professors, industry leaders,
and entrepreneurs, representing over 20 hospitals,
universities, and consultancies worldwide
participated in this two-week hybrid program where
they learnt to apply the innovative thinking approach
by working on real life problems and proposed
solutions with a focus on the aging challenges and
future of healthcare in Portugal. The consolidated
results were presented at the outcome exhibition
which included a feedback session and panel
discussion with healthcare experts from Portugal and
other locations worldwide. The overall outcomes of
the program comprised for the definition of some of

the research areas for the Lifespan Chair, academic
training proposals and community intervention
proposals. With its global network and infrastructure,
ITT envisions to boost future research at the
university, and hospital by collaborating in projects
that impact the future of healthcare in Portugal and
globally, as well as identifying grants and partners for
implementation.

Keywords: Innovation Think Tank, University of
Evora, Portugal, Hospital Espirito Santo, Siemens
Healthineers, Healthcare System Framework, Aging
Challenges, Lifespan

Introduction

Along with technological transformation and climate
change, population aging will be one of the primary
forces that will alter our civilizations in the next
decades [1]. Over the last five decades, Europe's life
expectancy has increased by around ten years. The
age pyramid in many European countries has
reversed because of this increase in life expectancy
combined with a decrease in birth rate. Portugal has
the fourth highest percentage of elderly citizens
among the 28 European Union (EU) countries [2].
Both the government (national, regional and local)
and the private sectors engage in care of the elderly
in Portugal [3].

Healthcare system of Portugal incorporates three
main systems, the private, voluntary health insurance
and public, national health service (Servi¢o Nacional
de Saude, SNS), and the special social programmes of
health insurance for certain professions (subsystems
of the state). Universal coverage is offered by the
national health service. Additionally, healthcare
subsystems, private health insurance and mutual
funds cover 25%, 10% and 7% of the population,
respectively [4].

Even though the Portuguese population is aging, the
current old population lives longer and in better
conditions than previous generations [3]. World
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Health Organization (WHO) defines healthy aging as
“the process of developing and maintaining the
functional ability that enables wellbeing in older age”
[5]. Portugal has embraced the values and policy
frameworks of the WHO and the EU in relation to
active and healthy aging, which has resulted in
improvements in the social protection and health of
the elderly population [2, 3]. It has made significant
reforms to its pension systems in response to
changing demographics and labor markets, creating
optimized circumstances for active and healthy aging

[3].

Aging issues are transversal to the intervention areas
of many Ministries of Portugal, and they are
integrated into various action programmes and
policies in a synchronized approach. Subsequently,
the Portuguese government is becoming more aware
of the need to address the issues raised by aging
societies to build a sustainable environment where
older people can enjoy a healthier and better life [3].
It is crucial to consider and address major areas
impacting the healthy lifespan of humans which
include health, demographics, arts, ethics and
citizenship, as well as economy due to the growing
necessity for quality care for the aging population.

The 20t century witnessed population growth
whereas the 21 century is witnessing population
aging. In recent years, fertility rate has been declining
and mortality shift to older ages is evident. From a
demographic perspective, it is essential that we take
measures to prevent mortality in the elderly and
improve their quality of life. Improvements in
healthcare and prosperity has resulted in increased
life expectancy and longevity.

It is essential for us to understand the difference
between biological and chronological age and the
biomarkers of healthy aging. Due to an increased
number of elderly patients, it sometimes gets difficult
for the healthcare providers to define the
expectations when diagnosing and treating the
elderly. Moreover, due to multiple comorbidities and
propensity to drug interactions, it is important to be
precise in the care of the elderly and optimizing
potential on medical contribution for them,
especially with respect to clinical interventions. At
older age, the population is also more prone to suffer
from chronic diseases or falls, thereby necessitating
their prevention, rehabilitation care, and integrated
community care.

Health is a part of life, and one cannot question the
value of life. With the extensive technologies
available today, we are conditioning the relationship
between lifespan, life cycle and life extension, to
prolong life. But a major ethical dilemma that arises

is whether it is worthwhile to invest in extending life
beyond biological limits, and if yes, should it be made
available to everyone or only to the individuals who
can afford it? There are certain issues from a
citizenship standpoint as well, such as the rise in
socioeconomic inequality, dependency, and
medicalization of life.

Longer lifespans have also shown to present
opportunities for elderly people, their families,
societies, and governments as a whole [6]. Arts and
creativity have a positive influence on the healthy
aging process. As people approach and go through
the retirement and aging phases, creativity can
improve overall mental health and help the elderly
find meaning and purpose [7]. Additionally, arts and
creativity also improve cognitive function, self-
esteem, and memory, thus resulting in reduced
stress, more intergenerational interactions, less
solidarity, improved quality of life and well-being [8].

Economy, business, and firm activities are influenced
by longevity. An increase in life expectancy,
educational systems that focus on life processes, the
need to encourage both financial and digital literacy
among all citizens, sustainability of the NHS system,
public pensions, social security systems and new
policies all have an impact on today’s global labor
market. Moreover, the economy also has an impact
on new strategies, new markets, products, and
services, the expansion of the private healthcare
sector, the bank and insurance industry, and financial
services.

Considering all dimensions mentioned above, it is
imperative that we investigate aging challenges and
opportunities from a variety of perspectives.
University of Evora and the Espirito Santo Hospital,
have active and healthy aging as one of their core
initiatives in its healthcare innovation roadmap,
supported by the Lifespan Research Chair and the
Evora Academic Clinical Center.

The University of Evora is the second oldest
university in the country of Portugal, established in
1559. The aim of the university also includes the
sharing of knowledge with the community, the
promotion of innovation and commercial
competitiveness, the transformation of public
services, as well as the social and cultural
development of the broader community [9].

To support innovation culture and enable
establishment of self-sustaining innovation
infrastructures, Innovation Think Tank (ITT), a part of
Siemens Healthineers (SHS) has been actively
engaging with healthcare institutions in the region

www.siemens-healthineers.com/careers/innovation-think-tank



Co-creation on Active Aging Challenges in Portugal 7-2022 — White Paper

[10]. Following an invitation from the University of
Evora and SHS Portugal, ITT at Evora was
institutionalized. Furthermore, a certification
program was organized at the University of Evora, in
association with the Espirito Santo Hospital, Portugal
from March 28 to April 7, 2022. The program's
objectives were to familiarize participants with the
ITT methodology and to collect and assess healthcare
trends and solutions relating to Portugal's aging
concerns, while delving into major healthcare and
aging challenges focusing on five key areas: Lifespan
and Health, Lifespan and Demographics, Lifespan and
Arts, Lifespan and Ethics & Citizenship, and Lifespan
and Economy.

A collaboration between the University of Evora and
ITT will help to lay down a strong foundation for
building local innovation infrastructure within the
University and enhance research opportunities
through global co-creation activities.

Material and methods

University of Evora and ITT collaboratively organized
a certification programme focused on active aging
challenges and the future of healthcare in Portugal
[Figure 1]. The participants were chosen based on
their multidisciplinary backgrounds, skills, and
qualifications. Medicine, nursing, medical science and
technology, molecular biology, economics,
engineering, architecture, management, and
entrepreneurship were among the backgrounds
represented by the selected participants. Over 20

ITT Certification Program
Evora University, Hospital Espirito Santo E.P.E

ITT methodology
training and team
building ; M
Lifespan and " n
health i demographics

VA

Monday, March 28 Wednesday, March 30

Project workstreams: Technology and clinical innouations for hospital/healthcare systems of the future

institutions from around the world were represented
by the participants (University ofEvora, Imperial
College London, RWTH Aachen University, University
of Aveiro, INESCTEC, Technische Universitat
Munchen, Indian Institute of Technology Hyderabad,
American University of Sharjah,Espirito Santo
Hospital, Pedro Nunes Institute, AAEUM, Ansbach
University of Applied Sciences, ECAM LASALLE LYON,
Cergy Paris University, Instituto Superior Técnico,
German Jordanian University, Jashore University of
Science and Technology, , Barcelona University,
Instituto Superior Técnico, FIAP, National University
of San Marcos, , and University of Lisbon).

The program was held in a hybrid format i.e., both
onsite and online. During this certification program,
the participants received training on the ITT
methodology and learnt about problem solving
through working on real life challenges, especially
with regards to active aging. To further motivate the
participants and highlight the importance of healthy
aging and active aging challenges from various
perspectives, subject matter experts delivered
impulse speeches in the five focus areas of lifespan.
All this encouraged the participants to develop a
creative mindset and enabled them to gain a deeper
understanding of the core topic. As a part of this
training, 6 teams comprising of 30 participants
researched, ideated, created visualizations, identified
pain points, and developed solution proposals to
tackle the challenges in the five focus areas
mentioned.

=lie

Program orientation Experiential learning by working on project workstreams
Project workstreams: Business models for hospitals/healthcare systems of the future

Final presentation and
feedback

~ - N
\[ Lifespanand .
ethics and " L'Leci':ﬂ:"d
citizenship " Y

Thursday, April 7

Tuesday, April 5

In-person and virtual

* Welcome

* Program introduction

« ITT HQ virtual tour

« Innovation Think Tank
methodology theory session
(Modules 1-4)

* Team building & brainstorming

* Project workstream
introduction

* KOL voices and facts & figures

* Group work session 1 (self -
organized by the teams)

Virtual

* Recap-ITT methodology

 Presentation of the results
from Group work session 1

« Joint feedback

* Working on the pain -points
for various stakeholders and
creating solution clusters

* Value rating solution
scenarios

+ Group work session 2 (self -
organized by the teams)

Figure 1: Roadmap for ITT CP at EVORA

Friday, April 1
Virtual

« Presentation of the results

from Group work session 2

« Joint feedback
« Creating decision propositions
« Visualization of the solution

scenarios

« Group work session 3 (self -

organized by the teams)

Virtual

« Presentation of the results
from Group work session 3

« Joint feedback

« Final pitch preparation

« Group work session 4 (self
organized by teams)
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The Innovation Think Tank Healthcare System
Framework (ITT HSF) was used to collect, analyze,
and validate trends and challenges. ITT HSF combines
1) Need analysis by capturing stakeholder’s
workflow, 2) Co-ideation by trans-disciplinary global
ITT teams and 3) Co-implementation with healthcare
system stakeholders by local ITT programs [11]
[Figure 2].

Innovation Think Tank '\'v‘('

Healthcare System Framework by Innovation
Think Tank for capturing & validating trends

Innovation Think Tank Healthcare Systems Framework

Stakeholder’s workflow Trons-disciplinary teoms at
copturing templates ITT Globel locations

Local ITT Program with heolthcare system stakeholders

Figure 2: Innovation Think Tank Healthcare System Framework
for capturing and validating trends

Incorporating feedback from previous surveys, the
ITT HSF survey was altered and tailored to meet the
unique requirements for capturing and validating
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healthcare trends and challenges in Portugal with
respect to the future of healthcare. The five focus
areas for aging were also integrated into the survey.

The survey consisted of 12 sections: 7 sections
investigated the demographics, trends (healthcare,
technology, clinical, business model), key opinion
leader (KOL) voices, healthcare system of Portugal,
and the remaining 5 sections focused on validating
information from the five key areas.

On the final day, outcomes from the program were
presented to the jury and experts, followed by a brief
discussion with researchers, industry experts, and
executives on these challenges in Portugal.

Results

Program outcomes

The ITTCP at the University of Evora was successfully
completed on April 7, 2022.The program outcomes
consisted of over 60 healthcare trends, 78 KOL
voices, 94 stakeholders, 312 pain points, 306
solutions and 18 solution clusters identified and
compiled by the participants, in the five project
workstreams of Lifespan and Health, Lifespan and
Demographics, Lifespan and Arts, Lifespan and
Ethics & Citizenship, Lifespan and Economy.
Following illustrations depict example visualizations
for each focus area [Figure 3-7] [12-28].
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O Intergenerational Communities
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Lack of life-supporting systems like respiratory machines, for chronic diseases

example during COVID-19 pandemic
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| Lack of personalized healthcare opportunities
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Lack of continuous monitoring options for elderly patients with

Depression and low life quality in elderly people
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or how to recognize and manage the adverse effects
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]
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medical history |
i

Figure 3: Example visualization illustrating the connection between active aging and the focus area of Lifespan and Health. It depicts the
pathway that elderly patients potentially follow from receiving hospital care to availing home services. Stakeholders and pain points
were also analyzed along the pathway, addressing health in the aging population.
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Figure 4: Example visualization of the pain-points found in the focus area of Lifespan and Demographics where topics like life
expectancy, fertility, mortality, and falls were explored to understand the connection between demographics and aging population.
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Figure 5: Example visualization of the Lifespan and Arts focus area highlighting the pain-points and stakeholders in the domain of arts
and aging, which aims to shape the identity and place of the elderly in society via creativity and positive participation.
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Figure 6: The focus area Lifespan and Ethics & Citizenship encompasses the polysemic notion of health as a value of life, which is

visualized above, while also highlighting some of the stakeholders and pain points in this area.
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Figure 7: Example visualization for the focus area of Lifespan and Economy including the related stakeholders and pain points. It tries to
show the idea that while the elderly population keeps increasing, living longer and being healthier have a positive impact on Portugal's

labour markets.
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Survey findings

The participants responded to the survey on the
healthcare system in Portugal. The consolidated
findings are presented in the following categories:

Category 1: The key current trends that will transform
healthcare delivery in Portugal and the degree of
their impact on the healthcare system in Portugal

Healthcare trends

The trends in healthcare system in Portugal were
rated by the participants as per their observation and
perspectives [Figure 8]. 81% of participants have

B High Impact

Data driven health innovation

Fully integrated care solutions

Emphasis on patient experience

Medical tourism

Population health management

Rising demand of access to care for everyone
Increasing participation of non-healthcare players
Changing patient role to healthcare consumerism
Individualization of diagnosis and treatment

Decentralization of healthcare

Figure 8: Healthcare trends outcome analysis
Technology trends

Key areas in technological advancement were given
to participants for validation with respect to their
degree of impact in healthcare [Figure 9]. With 85.7%
of votes from participants, digitalization in healthcare
was identified as highly impactful technology trend,
followed by optimizing healthcare operations
through big data analytics (77.8%), automation in
healthcare operations (74.1%) and nanotechnology in
healthcare (70.4%). Increased use of healthcare
applications (51.9%) and quantum computing (50%)
were voted as having moderate impact. 5G and
connectivity was voted as having low impact by
19.2% participants. Along with this, under skin
sensing and noninvasive procedures were also
mentioned as technology trends by the participants.

B Moderate Impact

9% 39%

25%

rated data driven health innovation as having a high
impact. High impact was also attributed by 74% of
participants for fully integrated care solutions.
Participants also rated Individualization of diagnosis
and treatment (73%), population health management
(72%) and decentralization of healthcare to be highly
impactful. 25.9% participants responded for medical
tourism as having a low impact for the trends in
healthcare. Moreover, digital health, preventive care,
access to clinical trials, telehealth, healthcare training
programs, and focus on education for disease
prevention were identified as additional healthcare
trends from participants.

M Low Impact N/A

81% 19%

74% 19% 7,4%

56% 33% 11,1%

37% 37%

72%

N
(=]
X

59% 37%

21,7%

54% 20,8%

73% 27%

63% 37%

Clinical trends

Key clinical trends were identified to check its degree
of impact on overall healthcare system as illustrated
in Figure 10. 85.2% participants voted for prediction
of disease based on patient health data, precision
medicine and shift from treatment of diseases to
preventive care as highly impactful clinical trends.
81.5% participants also voted for intelligent cancer
care as having high impact. 48.1% voted for worksite
clinics as having moderate impact whereas 25.9%
voted for self-testing kits as having low impact. In
addition to this, participants identified redesigning
clinical pathways, noninvasive diagnosis, and
treatment as other clinical trends.
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Business model trends

To understand the factors for growth of healt
market and their degree of impact, business t

healthcare were identified [Figure 11]. With votes

from 81.5% of participants, cross institutional

collaboration has been identified as having high

impact for business trends. Interconnecting

Radiogenomics in healthcare
Vocal biomarkers for diagnosis
Nanotechnology in healthcare
AR/VR e.g., patient education

Quantum computing in future healthcare

Blockchain and cybersecurity for protection of
healthcare data

1oMT in healthcare monitoring

Optimizing healthcare operations through big data
analytics
Digital twins of patients, systems and processes e.g.,
for predicting health issues

Increased use of wireless health device
Wireless health device
5G and connectivity

Increased use of healthcare applications

Use of 3D printing (prosthetics, organs, bones,
customized implants etc.)

Rise in telemedicine

Robotics in patient care and healthcare supplies e.g.,
patient companion

Al based services e.g., Al supported diagnosis

Automation in healthcare operations

healthcare providers (76.9%) and value-based
healthcare (71.4%) were also identified as having
high impact. 53.8% participants voted for mergers

hcare
rends in

licensing of devices as having low impact.

as a business trend by participants

and acquisitions as having moderate impact. On the
other hand, 23.1% participants voted for subscription

Additionally, service-based models were mentioned

H High Impact ® Moderate Impact ® Low Impact N/A
55,6% 33,3% 3,7%
42,3% 46,2% 7,7%
42,3% 50,0% 3,8%
53,8% 30,8% 3,8%
77,8% 18,5%
59,3% EEF 3,7%
44,4% 44,4% 3,7%
40,7% 48,1% 3,7%
69,2% 26,9% 3,8%
57,7% 34,6% 3,8%
59,3% 29,6% 11,1%
66,7% 22,2% 7,4%
74,1% 22,2% 3,7%
85,7% 14,3%

Digitalization of healthcare

Figure 9: Technology trends outcome analysis

Category 2: Key opinion leaders, institutional

challenges and goals of hospitals, healthcare system

in Portugal and their degrees of importance
KOL voices

Participants in the survey were given the chall
and opportunities indicated by prominent key

opinion leaders to validate their degree of impact on
the healthcare system. [Figure 12]. Healthcare for all

with votes from 92.3% participants was considered as

having high impact, followed by quality of care

(88.5%), operational efficiency (80.8%) and increasing
aging population (76.9%). 66.7% and 56%
participants voted for institutional occupancy rate
enges and regulatory clearances as having moderate
impact, respectively. Additionally, cost increase and

www.siemens-healthineers.com/careers/innovation-think-tank
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H High Impact ® Moderate Impact ® Low Impact N/A

Prediction of diseases based on patient health data

(digital twin) 85,2% 14,8%
Precision medicine 85,2% 11,1%
Personalized healthcare e.g., gene therapy CRISPR 73,1% 19,2%
Targeted drug delivery 70,4% 29,6%
Intelligent cancer care 81,5% 18,5%
Worksite clinics 40,7% 48,1% 7,4%
Decentralization of hospital services e.g., mobile clinics 74,1% 22,2% _ 3,7%

Increased accuracy in surgery e.g., minimally invasive

. 77,8% 22,2%
surgery, robotic surgery

Self-testing kits ,6% 44,4% 25,9%
Increase in antibiotic resistance 59,3% 37,0% 3,7%
Rise in demand for homecare 59,3% 40,7%
Virtualization of care services (remote diagnosis) 51,9% 33,3% 11,1%

Shift from treatment of diseases to preventive care 85,2% 11,1 3,7%

N
(-]
~

Emphasis on geriatric care 65,4% 34,6%

Increase in chronic diseases 63,0% 33,3%

Figure 10: Clinical trends outcome analysis

M High Impact B Moderate Impact ® Low Impact N/A

Cost sharing in healthcare (b.etween health insurance and 63,0% 22.2% 11,1%
patient)
Partnerships e.g., Public Private Partnership 59,3% 33,3% 3,7%
Mergers and acquisitions 26,9% 53,8% 3,8%
Interconnecting healthcare'providers (hospitals/ clinic 76,9% 23.1%
chains)
Freemium (basic free services) e.g., mHealth apps 40,7% 51,9% 7,4%
Subscription licensing for devices 30,8% 46,2% 23,1%
Healthcare start-ups focusing on healthcare challenges in the 51,0% 37,0% 7,4%
Portugal
Cross institutional collaboration (Healthcare institutions) 81,5% 14,8%
Digital health reimbursement 52,0% 40,0%
Fee-for-service, pay per scan 23,1% 50,0% 15,4%

Value based healthcare 71,4% 21,4% _ 3,6%

Figure 11: Business model trends outcome analysis
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B High Impact

Patient experience
Healthcare for all

Pandemic management
Local innovation ecosystem
Staff retention

Quality of care

Clinical outcomes
Regulatory clearances
Operational efficiency
Return on investment
Increasing aging population
Shortage of skilled workforce
Under-utilization of devices

Institutional occupancy rate

Figure 12: KOL voices outcome analysis

Category 3: Portugal Healthcare System

Participants were provided with a visualization of the
Healthcare System in Portugal [Figure 13] which
illustrates the patient pathway in Portugal, patient
population statistics, physicians, hospitals and other
healthcare establishments, healthcare expenditure
and insurances in Portugal, and inter-dependencies
between the various stakeholders in the healthcare
system. Participants provided their feedback based
on their observations and research on the Portugal
healthcare system, some of which are mentioned
below.

o All aspects like health, demography, arts,
ethics & citizenship, and economy should
be included in the healthcare system.

e  Other stakeholders like local health
centers, diagnostic centers, informal
caregivers, universities, and corporates can
be included in the visualization.

e  Optimization of costs for outpatients,
inpatients and pharmacies with prevention
and education for a better lifespan and
healthcare system.

e Access to care problems due to lack of
hospitals and doctors in certain areas.

B Moderate Impact

36,0%

34,6%

29,6%

® Low Impact N/A

57,7% 38,5%
92,3% 3,8%
53,8% 38,5%
46,2% 42,3% 7,7%
88,5% 7,7%
80,8% 15,4%
46,2% 11,5%
69,2% 23,1%
46,2% 42,3% 3,8%
66,7%

o Digitalization of healthcare, telehealth
system, medical automation, robotic
surgery, and robotic assistive smart devices
play an important role.

Category 4: Investigating into the most eminent
healthcare and aging challenges in Portugal and the
impressions on them in five key areas of Lifespan and
Health, Lifespan and Demography, Lifespan and Arts,
Lifespan and Ethics & Citizenship, Lifespan and
Economy.

Lifespan and Health - The potential of medical
contribution

Participants have stated their impressions on various
key statements on healthcare and aging challenges in
Portugal in lifespan & health — the potential of
medical contribution. 77% of participants consider
aging to be a degenerative process rather than a
disease [Figure 14-A] and that the biological age is,
nowadays, shifting positively further from
chronological age (61% agree and 18% strongly
agree) [Figure 14-B]. 53% of participants defined
“senesce” as decline in physiological condition with
age [Figure 14-C] and that it is an unavoidable
process during the lifetime of an individual (43%)
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[Figure 14-D]. Most of the participants agree (55%
agree and 21% strongly agree) that medicine is the
key driver for increasing life expectancy [Figure 14-E].
Economic balance (62.1%), preventive behavior
(58.6%) and work or school (50%) are the factors that
over 50% of participants agreed to as contributors
towards a better quality of life [Figure 14-F].
Additionally, maintaining an active lifestyle (41.4%),
not having any diseases (50%), and controlling aging-

World health E —
care quality
Sare Path Outpatient’ Inpatient’
_g., emergency
admission
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700K I EUR I EUR
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8IM i people
' Physicians

28,886
(year: 2019)

I

<3

‘llb Total Healthcare Expenditure

Decen

Expenditure 23,35 B EUR

fralized

7-2022 — White Paper

related diseases (58.6%) were all found to be
important contributors to a better quality of life in
later life. [Figure 14-G]. According to the survey,
more than half of the participants said that they
would like to live up to 100 years or more, provided
they are in good physical and cognitive health. This
would give them more time to spend with their loved
ones and allow them to witness the advancement of
science and technology.

Portugal Healthcare System

238
(year: 2020)
111 Public + 127 Private

Hospitals

2924

B {year: 2020)

-

/

(year: 2020)

Pharmacy Long-term care

700M
EUR
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EUR

Expenditure 10.1% of GDP
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Social Security
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Pay:

Health Insurance
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|
Self Payments
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fememo T, i Public
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}
N
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Figure 13: Portugal Healthcare system

14-A
Could aging be seen as a disease or

degenerative process?

® Degenerative Process ® Both Disease  Others

1. Includes home care 2. It includes rehabilitation care in hospitals and other settings

14-B
“Biologic age is, nowadays, positively
further from chronological age.”
61%
18% 18%
|

Agree Disagree Neither Strongly Strongly
Agree nor Agree Disagree
Disagree
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14-C Definition of the word “senesce” 14-D Is senescence avoidable?
= Aging = Decline in physiological condition with age = Both =Yes mNo =Maybhe Other
14-E . i
“Medicine is the key-driver for
increasing life expectancy.”
55%
21%
14%
= .
Agree Disagree  Neither Agree  Strongly Strongly
nor Disagree Agree Disagree
14-F Factors contributing towards quality of life
N Agree W Disagree Neither Agree nor Disagree Strongly Agree B Strongly Disagree
Access to pharmaceutical products 46.4% 3.6% 17.9% 32.1%
Preventive behavior 58.6% 6.9% 34.5%
Appropriate medical care 48.3%
Economic balance 27.6%
Famil/friends suppor s6.6%
Mental health 17.2% 82.8%
Physiological condition m 79.3%
Having good feelings about yourself 37.9% 58.6%

Work/School 50.0% 50.0%
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14-G

W Agree W Disagree

Active lifestyle 41.4%
Having no diseases 50.0% 3.3%

Good Cognitive condition 17.2%

Good Physiological condition 20.7%

Aging diseases controlled 58.6%

Neither Agree nor Disagree

Factors contributing towards quality of life at later ages

Strongly Agree u Strongly Disagree
55.2%

62.1%

30.0%
82.8%
75.9%
34.5%

Figure 14 A-G: Outcome analysis for Lifespan and Health: The potential of medical contribution

Lifespan and Demographics - A problem or an
opportunity?

Participants shared their thoughts on a variety of
critical statements related to healthcare and aging
challenges in Portugal in lifespan and demographics —
a problem or an opportunity. 66% of the participants
have an opinion that a human must live for 100 years
or more [Figure 15-A]. However, all the participants
unanimously accepted that humans cannot be
expected to live indefinitely, stating few reasons as
mentioned below.

e The logic of population replacement would
be compromised and life as we know would
change drastically

e There should be a cycle of life

e We can only prevent the aging process to a
certain point, not entirely

e |t could lead to overpopulation and its
problems

e There is a possibility to make cells immortal
by avoiding the shortening of the telomeres.
However, to make an entire organism
immortal is uncertain.

While a certain group (31%), disagrees with the
statement “COVID-19 pandemic will stop lifespan’s
progression”, another set of participants (31%) are in
dilemma of agreement or disagreement to it [Figure
15-B]. 61% of the participants stated that behavioral
patterns are one of the main reasons for difference in
life expectancy between different genders [Figure
15-C]. 51.7% of the participants consider population

decline to be a menace for modern society [Figure
15-D]. However, 41.4% of participants also agree to
the fact that even though modern society is aging,
the elderly share of population is still younger [Figure
15-E].

Lifespan and Arts — A free view

Standpoints on various crucial statements in lifespan
and arts — a free view, concerning healthcare and
aging challenges in Portugal were analyzed. Almost
90% of the participants agree that the promotion of
creative and artistic expression delays senescence
[Figure 16-A]. However, 38% agree that creative
abilities deteriorate over time, while 31% disagree on
this [Figure 16-B].

Lifespan and Ethics & Law - The citizenship of the
elderly

Participants’ reflection on several key statements
concerning healthcare and aging challenges in
Portugal, referring to aspects on lifespan and ethics &
law — the citizenship of the elderly, was studied.
53.6% participants consider old age as a new life
stage, an opportunity, whereas 50% agree that being
old means a loss of autonomy [Figure 17-A]. A group
of participants (53.6%) disagree on societies being
prepared to maintain their active elderly share of
population until later ages [Figure 17-B].

Lifespan and Economy - The market expansion

The perspectives of participants on numerous critical
statements on healthcare and aging difficulties in
Portugal, focusing on lifespan and economy — the
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market expansion, were investigated. More than 70%
of participants consider aging population to be an
opportunity for societies, rather than a burden
(34.5%) [Figure 18-A & B]. Almost 80% of participants
agree or strongly agree that societies, where longer
lifespans are now common, benefit from lifecycle
redefinitions [Figure 18-C]. There is a unanimous
consensus (up to 80%) that aging societies can be
seen as chances to promote new economic
perspectives such as health tourisms [Figure 18-D].
Aging populations are getting healthier and living
longer in greater physical shape. However, more than
50% of participants said that retirement age should

15-A How long must human live?
= Enough time for population replacement
= Until retirement

Centenarian
Forever
66%
15-C

What could be the main explanation for the
difference in life expectancy hetween

different genders?
= Behavioral patterns = Biology Other

15-B

17.2%

Agree

15-D

51.7%

Agree

not be greater than it is now, citing the following
reasons.

Quality of life would be compromised
Retirement age should be an
economical/social factor. The fact we live
longer means we should live better and not
bound by the government to do uncreative
tasks

The retirement age should be 65 years to
offer seniors the chance to experience many
aspects of life and give back to the
community without suffering economic
losses.

“COVID-19 will stop lifespan’s progression™

31.0% 31.0%
20.7%
Disagree Neither Strongly Strongly
Agree nor Agree Disagree
Disagree

“Population decline is a menace for
modern societies.”

20.7% 20.7%
I I 3.4% 3.4%
| |
Disagree Neither Strongly Strongly
Agree nor Agree Disagree
Disagree
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15-E  "Modern societies are aging, but their
elderly share of the population is also
younger.”
41.4%
27.6% 27.6%
3.4%
[ |
Agree Disagree Neither Strongly Strongly
Agree nor Agree Disagree
Disagree

Figure 15 A-E: Outcome analysis for Lifespan and Demographics - A problem or an opportunity?

16-A "The promotion of creative and artistic 16-B “Creative abilities are said to be the one
expression delays senescence" capacity that does not deteriorate"
37.9%
62.1% 31.0%
27.6% 17.2%
10.3%
6.9% I
Agree Disagree Neither Strongly Strongly
Ag_ree nor Agree Disagree Agree Disagree Neither Strongly Strongly
Disagree Agree nor Agree Disagree
Disagree
Figure 16 A-B: Outcome analysis for Lifespan and Arts — A free view
17-A What does being old mean?
mAgree mDisagree m Neither Agree nor Disagree Strongly Agree W Strongly Disagree
Independence, control over life, freedom 29.6% 18.5% 18.5%
Ensured dignity 29.6% 14.8% 25.9% 18.5% B.7%4
Granted access to healthcare 37.0% 22.2% 25.9% 3.7%
Granted access to medication 18.5% 33.3% 33.3% 3.7%
Loneliness 18.5% 33.3% 29.6% 7.4% IEEED
New life stage (opportunity) 53.6% 7.1% 10.7% 17.9%

Loss of autonomy 50.0% 25.0% sty 107% EX3
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60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

"Societies are prepared to maintain
active, their elderly share of the
population until later ages."

53.6%
21.4%
17.9%
I 7.0%
Agree Disagree Neither Strongly Strongly
Agree nor Agree Disagree
Disagree

Figure 17 A-B: Outcome analysis for Lifespan and Ethics and Law - The citizenship of the elderly

18-A “Aging populations are an opportunity for 18-B "Aging populations are a burden for
societies.” societies”
41.4%
62.1% 34.5%
17.2%
17.2% 17.2%
6.9%
3.4%
.
Agree Disagree Neither Strongly Strongly . ih . .
Agree nor Agree Disagree Agree Disagree Neit IJelr.'-'\gree Strongly [S;rungy
Disagree nor Disagree Agree isagree
18-C  rgocieties, where longer lifespans are now 18-D “Aging societies can be seen as chances to
common, benefit from life cycle promote new economic perspectives such
redefinitions” as health-tourism”.
56.7%
70.0%
23.3%
16.7%
13.3% 10.0%
> W =
[ |
Agree Disagree Neither Strongly Strongly Agree Disagree Neither Strongly Strongly
Agree nor Agree Disagree Agree nor Agree Disagree
Disagree Disagree

Figure 18 A-D: Outcome analysis for Lifespan and Economy - The market expansion
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Discussion

The world's population is aging, and alternative living
arrangements are emerging. These demographic
shifts have an impact on the health, quality of life,
and life satisfaction, leading to new challenges and
increased demands in terms of social care and
connectivity that must be adapted to the needs of
the growing elderly population. Portugal is situated in
the world's oldest territory with a large aging
population. It is crucial to address the country’s
challenges to continuously improve the living
conditions of elderly.

ITT provides a robust healthcare system framework
which considers not only the needs of key
stakeholders but also investigates the big picture of
current trends and site-specific challenges and
identifies innovative strategies to bring valuable
impact on the conventional way of healthcare
delivery.

As a part of the certification program, ITT HSF was
integrated, and insights were collected and analyzed
to study the current trends and active aging
challenges within the healthcare system of Portugal.
Various KOL and institutional challenges within the
local healthcare system were investigated where
quality of care, optimizing operational efficiency and
increasing aging population were rated by the
respondents as having high impact. Data driven
health innovation was rated as the topmost impactful
healthcare trend within the healthcare system of
Portugal. The European Union and the Portuguese
government with their various initiatives are trying to
increase digital inclusion in health framework for the
elderly. ITT HSF’s technology trend responses also
indicate an increased digital presence with
digitalization in healthcare identified as a highly
impactful trend. Prediction of disease based on
patient health data, precision medicine and shift
from treatment of diseases to preventive care were
identified as highly impactful clinical trends. While
considering the technical and clinical aspect of
healthcare systems, it also becomes important to
consider the impact of emerging business model
trends that influence the overall healthcare
ecosystem. According to the responses, cross
institutional collaborations have a high impact on
local healthcare systems.

During the 10-day ITT CP at University of Evora,
participants from transdisciplinary areas were
motivated to create innovative solution proposals

and ideations for the five focus areas given by
experts that impact the lifespan of the aging
population, through ITT methodology training and
experiential learning. Additionally, ITT HSF was also
used to analyze these five areas. The area of Lifespan
and Health examined various key statements and
factors associated with aging. Majority of the
respondents recognized medicine as a key driver for
increasing life expectancy, also evident from the
existing literature that relates rising prosperity and
advances in medicine with increased longevity.
Economic balance and aging diseases controlled were
attributed as the most agreed factors for quality of
life overall and at later ages, respectively. For the
area of Lifespan and Demographics, statements
were analyzed for aging societies. Participants agreed
that even though modern society is aging, the elderly
share of population is still younger as also suggested
by research, senescence is shifting to older ages with
better physiological condition. Furthermore, there
was a consensus that behavioral patterns contribute
to the difference in life expectancy for different
genders. By the analysis of the area, Lifespan and
Arts, it was agreed that the promotion of creative
and artistic expressions delay senescence, as they
positively affect mental and physiological health
indicators. However, there was a mixed response
towards creative abilities and its deterioration with
age. For the statements analyzed in the area of
Lifespan and Ethics & Citizenship, majority of the
respondents considered being old as a new life
opportunity, but they did not consider societies as
being prepared to maintain their active elderly share
of population until later ages. From Lifespan and
Economy section, respondents agreed that aging
population is an opportunity for societies, aging
societies are a chance to promote new economic
perspectives and that these societies will benefit
from life cycle redefinitions. The sample size of this
study is limited and can be expanded to create
deeper insights into the analyzed factors and key
statements.

ITT has leveraged its global infrastructure to co-
create and innovate for challenges and needs of the
healthcare system in Portugal by collaborating with
Evora university and SHS Portugal. ITT aims to further
support Evora university to promote innovation and
research within the local healthcare system. The
collected inputs for trends, workflows, and related
challenges will be used to co-create and co-
implement translational and innovative solutions for
improving the Portuguese healthcare system.
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Conclusion

The Portuguese healthcare system is committed to
following WHO and EU policies on healthy and active
aging. With new policies and increased social
awareness, it aims to provide better lifespan support
to its aging population. ITT as a part of SHS, has been
co-creating with various institutions and stakeholders
within the local healthcare systems, enabling them to
act locally and think globally. The certification
program highlighted in the paper was collaboratively
conducted by SHS Portugal, University of Evora,
Espirito Santo Hospitl andITT with the vision to boost
innovation and research in the region with a focus on
aging challenges and future of healthcare in Portugal.
Along with the ITT innovation methodology training
and experiential learning, insightful information by
experts on lifespan and aging was utilized to propose
innovative solutions by each team. Key trends, KOL
statements and information on lifespan within areas
of health, demographics, arts, economy, ethics &
citizenship were captured and validated by
incorporating ITT HSF during the certification
program. The program's collated responses and
solution proposals will aid in the implementation of
future co-creation activities to leverage innovation
and associations in the local healthcare system.
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