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Abstract

The rising prevalence of chronic diseases and the aging population globally are diminishing the 
overall quality of life, especially for those with demanding daily routines. As medical advancements 
extend lifespans, the proportion of individuals over 60 is set to double by 2050, necessitating societal 
shifts toward health-responsible citizenship. Despite longer lifespans, evidence suggests that older 
age often accompanies mental health challenges such as anxiety, depression, and substance misuse. 
Social isolation and loneliness further compound these issues, affecting both physical and mental 
well-being. Digital wellness empowers individuals to take charge of their health, promoting proactive 
care and literacy to foster health-conscious citizenship. 

This paper explores the intersection of mental health, aging populations, preventive wellness 
initiatives, and health literacy, emphasizing their signiϐicance within the Health 5.0 framework, 
especially for older adults. Traditionally, health regulators offer static workϐlows for adopting 
standard procedures in health and well-being, reϐlecting a reactive approach. However, the evolving 
landscape of wearable and mobile devices connecting to healthcare IT systems through secure 
online networks necessitates a shift. Technology now facilitates remote patient monitoring and 
telemedicine service subscriptions and empowers individuals to manage their health proactively.

The BE4YOU project, conducted in Portugal, serves as a case study, facilitating individual 
maintenance of health and well-being through intelligent and dynamic workϐlows, which are 
deϐined based on analytical models considering each person’s risk proϐile. By facilitating data 
sharing, promoting healthy lifestyles, and enabling early detection of mental health issues, the 
project leverages technology to support personalized monitoring and enhance overall health 
outcomes. Through technology-driven empowerment, individuals and healthcare professionals are 
better equipped to assess risks and ensure ongoing wellness monitoring, underscoring the role of 
technology in fostering personal health and supporting healthcare effectiveness.

The concept of active aging is relevant for individuals 
and populations, as it enables people to achieve their 
maximum potential for physical, social, and mental well-being 
throughout their lives. This involves facilitating participation 
in society according to your needs, desires, and abilities [5,6]. 
Mental health signiϐicantly inϐluences individuals’ well-being 
and quality of life in different societies [7]. Given this growing 
public health problem, many countries emphasize the 
importance of improving health literacy and promoting health-
conscious behaviors [8]. The link between loneliness, social 
isolation, and mental health disorders transcends speciϐic age 
groups, affecting both young people and older adults. While 
younger individuals may face these problems due to factors 
such as social media addiction or academic pressure, older 
adults may face isolation due to retirement, loss of social 
networks, or physical health limitations. Regardless of age, the 
impact on mental health can be profound, leading to adverse 
outcomes if not addressed [9].

Introduction
Aging is a global phenomenon in both developed and 

developing countries. The World Health Organization (WHO) 
predicts that the global elderly population will exceed 12% to 
22% by 2050 [1]. This aging implies the need for society to 
become more responsible for its health and well-being. As the 
population ages, especially in Europe, where the proportion 
of older adults is expected to increase signiϐicantly, the 
prevalence of chronic diseases is also likely to increase. 
Older individuals often have chronic conditions such as 
cardiovascular disease, diabetes, and dementia, which can 
increase feelings of loneliness and social isolation [2,3]. These 
factors contribute signiϐicantly to mental health problems, 
especially among those with stressful lifestyles. Prevention 
and treatment of these health issues are fundamental to 
reducing the need for health services and the costs related to 
treatment [4].

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.apmh.1001052&domain=pdf&date_stamp=2024-04-03
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A lack of social connections can lead to feelings of 
isolation, hampering mental health problems such as anxiety, 
depression, and substance abuse [10]. Research indicates 
that individuals who experience loneliness are more likely to 
develop depressive symptoms, as they do not have the social 
support necessary to deal with stressors [9,11,12] effectively. 
Likewise, social isolation can contribute to high levels of 
anxiety, as individuals may feel disconnected and unable to 
rely on support or validation from others [13].

In the current technological landscape, personalization 
and responsible health citizenship are central principles of the 
Health 5.0 framework [14]. This approach advocates individual 
engagement in proactive healthcare practices and encourages 
personalized wellness initiatives while highlighting the 
importance of promoting community health literacy and social 
awareness. Creating a sustainable healthcare system depends 
on creating a generation of health-conscious citizens who are 
knowledgeable about the factors that inϐluence their health 
and well-being. By empowering individuals, especially digital 
natives who rely heavily on technology for information, with 
the necessary skills and knowledge, they can make informed 
decisions, adopt preventive measures, and improve their 
well-being through digital well-being [15].

This paper explores the interplay between mental health 
domains, active population aging, preventive wellness 
measures, and health literacy as tools to enhance the quality of 
life, particularly for senior adults. The BE4YOU project serves 
as a case study to highlight its primary accomplishments. 
Conducted in Portugal, the project aims to support individuals 
in maintaining their health & well-being. This is achieved 
by collecting individual data, processing analytical data 
algorithms to determine risk indicators, and involving 
healthcare professionals from various ϐields to promote social 
awareness regarding health & well-being.

The BE4YOU case study provides an example of how 
a web-based responsive platform can assume a key role 
in proactively engaging individuals to become health-
conscious by delivering educational resources, self-help 
tools, and follow-up interventions for effective mental health 
management. Follow-up plans tailored to their health proϐile 
and age-related needs, addressing issues like alcohol and 
drug-related disorders, might also contribute to monitoring 
aspects related to loneliness and social isolation, fostering the 
adoption of healthier habits and enhancing well-being [16]. 

Based on calculated risks, individuals are provided with 
personalized follow-up plans and informed of the necessary 
actions to be taken. The presented case study also shows that 
digital wellness can mitigate the risk of anxiety, depression, 
and substance abuse, connecting to supportive communities 
for collaborative sharing and professional support.

The project strives to leverage technology to assist 

individuals and healthcare professionals in assessing risks and 
ensuring ongoing personalized monitoring. By  empowering 
individuals to track their wellness status  and progress, the 
project emphasizes the role of technology in enhancing 
personal health and the overall effectiveness of healthcare 
professionals.

Citizenship empowerment in the fi eld of mental health

The contribution of technology to health-accountable 
citizenship: The integration of technology, particularly 
mobile solutions interconnected with the Internet of Medical 
Things (IoMT), holds signiϐicant promise in advancing health-
conscious citizenship and tackling mental health challenges 
like anxiety, depression, and substance abuse. Yahara, et al. 
[17] observed that using immersive virtual reality to induce 
remote reminiscences can result in reduced anxiety in patients 
diagnosed with mild cognitive impairment [17].

IoMT technology encompasses a range of wearable and 
mobile devices designed to support data collection for various 
healthcare purposes. For instance, Wearable IoMT devices 
(aka, on-body IoMT) are attached to a person’s body to 
monitor and record multiple medical parameters and health-
related data. These devices can be categorized as consumer-
grade or medical-grade [18]. Consumer-grade wearable 
devices, such as smartwatches and ϐitness trackers, are widely 
accessible and primarily used to track health metrics like 
heart rate, physical activity, and sleep patterns. On the other 
hand, medical-grade wearable IoMT devices are typically 
used under the supervision of healthcare professionals 
and are designed to monitor speciϐic medical conditions or 
deliver medical interventions. Health-conscious citizens can 
use smartphones to remotely monitor health parameters 
measured by medical devices such as glucose monitors and 
blood pressure cuffs. Mobile devices often integrate with 
cloud platforms, securely storing and analyzing collected 
data, facilitating data collection automation, personalized 
healthcare delivery, and triggering health-context awareness 
for proactive or timely interventions [18].

Mobile solutions integrated with IoMT facilitate real-time 
monitoring and collection of health data. Through mobile 
devices, individuals can track vital signs, activity levels, 
and other metrics, gaining valuable insights into their well-
being and identifying potential risk factors for mental health 
issues. This proactive approach empowers individuals to take 
control of their health, making informed decisions to prevent 
health deterioration. Moreover, digital natives, accustomed 
to technology, are more likely to engage with mobile health 
solutions, creating opportunities for healthcare providers 
to deliver personalized interventions tailored to their 
preferences and needs. Additionally, IoMT-connected mobile 
solutions facilitate access to supportive communities and 
resources, fostering peer support, shared experiences, and 
encouragement for effective mental health management [19]. 
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By leveraging technology, individuals can enhance their 
overall well-being and create a more health-conscious 
society prioritizing proactive health management and 
community support. It also facilitates communication 
and collaboration between individuals and healthcare 
professionals (e.g., enabling remote consultations with mental 
health professionals), offers convenient expert guidance, and 
provides access to online support.

Aging and mental health: As individuals age, embracing 
healthy behaviors can lead to a more active and higher quality 
of life. “Active aging” enables older adults to live healthily, 
engaging in various physical, mental health, and risk-related 
aspects [7]. In this domain, mental health-related issues, 
including alcohol and drug-related disorders, signiϐicantly 
impact the quality of life for senior adults in Europe [20,21]. 
Portugal, in particular, had the highest prevalence of mental 
diseases in the European Union, affecting 19.3% of its 
population, and when considering alcohol and drug-related 
disorders, it rises to 23.2% [22]. Depression and anxiety are 
among the most common mental health problems, affecting 
more than 20% of elderly individuals, with depression 
symptoms increasing after age 55 [21]. Such conditions can 
signiϐicantly reduce the quality of life and increase dependency 
on others [1].

Behavioral factors and exposure to health risks, including 
smoking, alcohol consumption, and physical inactivity, can 
signiϐicantly impact older adults’ health in the long term [20]. 
Despite a slight decline in alcohol intake during adulthood, 
Portugal maintains one of the highest rates in the EU. Over 
half of the country’s residents reported daily (21%) or regular 
(37%) alcohol consumption in the past year, with higher daily 
rates among men aged 55 - 74 [23]. These ϐindings underscore 
the impact of such behaviors on mental health and the urgency 
of promoting healthier lifestyles among older adults for 
overall well-being. Furthermore, Portugal remains notable in 
the OECD for its high consumption of hypnotic, sedative, and 
anxiolytic drugs, particularly benzodiazepines, attributed to 
urban living and persistent stress [24]. While there has been 
a reduction in consumption, over 85% of benzodiazepines/
anxiolytics are still used, with a rising trend observed among 
older individuals and females.

While tobacco consumption has gradually declined 
recently [25], approximately 17% of the population aged 15 or 
over still reported smoking, with 14.2% being daily smokers, 
according to the 2019 National Health Survey. Tobacco use is 
linked to several health problems, including cardiovascular 
disease, cancer, and respiratory issues. Encouraging smoking 
cessation or preventing its initiation is a vital and health-
beneϐicial decision [20,26].

Health platforms offer opportunities for individuals to 
identify their speciϐic needs and tailor lifestyles conducive 
to their well-being. BE4YOU’s personalized follow-up plans 
exemplify how technology can promote mental health 

literacy, enabling citizens to make informed choices about 
adopting more impactful health practices aligned with their 
preferences and needs.

Materials and methods
The development of the BE4YOU platform, aligned with 

Health 5.0, transcends the conventional focus of treating 
illnesses and encompasses a holistic approach to promoting 
health, namely mental health and general well-being. In the 
context of the Be4You case study, data governance focuses on 
managing data related to Mental Health, including awareness 
of modiϐiable factors that affect the quality of life, especially 
for adults over 45 years of age.

First, individual data is collected and technologically 
processed using analytical algorithms and artiϐicial 
intelligence to determine each person’s health risk indicators. 
Individuals receive personalized monitoring plans based on 
these risks and are informed about the necessary actions. Risk 
levels concerning stress, depression, anxiety, and substance 
use are assessed by the Anxiety, Depression, and Stress Scale 
(EADS-21) [27] and by the Alcohol, Smoking, and Substance 
Involvement Screening Test (ASSIST) [28].

Instruments

Anxiety and Depression Stress Scale (DASS-21) [27] to 
track and monitor stress, anxiety, and depression. Composed 
of 21 statements, it assesses the intensity of signiϐicant 
symptoms in clinical and non-clinical groups, using a four-
point Likert scale that ranges from 0 (did not apply at all) to 
3 (applied a lot or most of the time). Before interpreting the 
scores, the numbers for each subscale are multiplied by two. 
The version for Portugal was validated by Pais Ribeiro, et al. 
[27], and the detailed items for each DASS-21 subscale are 
presented in Table 1.

In Table 2, we ϐind DASS Severity Ratings. Before 
interpreting the scores, the summed numbers on each subscale 
need to be multiplied by two. If the person scores high on any 
problems, it may be necessary to consider seeing a specialist 
who can conduct a clinical interview.

The Alcohol, Smoking, and Substance Involvement 
Screening Test (ASSIST) [28] is utilized to detect alcohol, 
caffeine, tobacco, or anxiolytic/sedative consumption. The 
instrument is adapted through a cultural adaptation process 
outlined by the WHO (2010). It consists of 8 questions related 
to the use of psychoactive substances, covering tobacco, 
alcohol, cannabis, cocaine, stimulants, sedatives, inhalants, 
hallucinogens, and opiates or other substances. The ASSIST 
is user-friendly, enabling easy application, measurement, and 
interpretation of results. Table 3 presents the scores, risk 
levels, and corresponding interventions.

We may conclude that early detection of mental health 
problems and guidance on follow-up plans is crucial for 
developing empowerment concerning mental health.
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Results and discussion
Data governance for mental health monitoring plans

In the digital wellness paradigm, data governance is 
essential, orchestrating business processes and maximizing 
data use for informed decisions. This entails a comprehensive 
framework, policies, and procedures for ethical data 
management. In BE4YOU, data governance centers on 
managing Mental Health data, especially for senior adults, 
considering modiϐiable factors affecting quality of life. BE4YOU 
employs data governance to empower individuals, providing 
tools for accessing and understanding health information, 
enhancing health literacy, and improving communication with 
healthcare providers. Emphasizing responsible citizenship, 
BE4YOU safeguards data privacy, security, and ethical use, 
establishing policies for sensitive information protection. 

The framework ensures proper data handling, forming the 
basis for health literacy initiatives. Speciϐic questionnaires, 
activated based on user risk levels by the Risk Assessment 
System (RAS), identify associated risk levels for various 
pathologies. The system prevents worsening conditions by 
proactively monitoring health parameters and managing 
modiϐiable factors. Figure 1 illustrates the BPMN1 diagram, 
depicting the sequence ϐlow and complexities in determining 
user risk levels across Mental Health domains.

The sub-process “A8: Update user risk proϐile” 
encapsulates the complexity of how newly collected data 
concerning the user’s health and wellness is stored in the 
user’s record. This data integration is facilitated through the 
execution of the following sub-processes”

• A3: Activate data collection forms” - This is triggered 
when new data related to the user’s risk level in speciϐic 
domains need to be gathered. The Data Governance 
component, guided by the Business Rules Manager, 
initiates workϐlows for users to periodically report 
additional parameters closely linked to follow-up plans.

• “A4: Activate follow-up plans” - Initiated when BE4YOU 
identiϐies a moderate or high-risk level in one of the 
covered Mental Health domains. Users receive speciϐic 
forms to report health & well-being parameters, and 
the follow-up plan’s duration is based on their risk 
proϐile calculated by the BE4YOU Risk Assessment 
System (RAS) based on demographic parameters and 
other factors.

• “A7: Activate dashboard viewer” - Handles complex 
computations when new measurements are reported, 
ensuring the user’s dashboard remains up to date. 
Clicking the Dashboard ribbon triggers the system to 
check for new values and update scorecard values in 
real time.

The designed questionnaires in BE4YOU are intended 
to collect new parameters and elucidate their signiϐicance 
in maintaining optimal or acceptable thresholds. Users 
receive notiϐications about the consequences of unhealthy 
lifestyles and are encouraged to take personal responsibility 
for safeguarding their health and well-being. Follow-up 
plans facilitate data collection with a signiϐicant impact on 
calculating risk levels within the BE4YOU community.

Figure 2 presents the workϐlow associated with “A4: 
Activate follow-up plans.” Users may have multiple prescribed 
forms to choose from when reporting new measurements, 
and speciϐic parameters may be requested in different forms 

Table 1: DASS-21 subscales, items, and deϐinition.
Subscales Stress Anxiety Depression

Items 1, 6, 8, 11, 12, 14, 18 2, 4, 7, 9, 15, 19, 20 3, 5, 10, 13, 16, 17, 21

Deϐinition difϐiculty relaxing, nervous tension, 
irritability, and restlessness

physiological overarousal, fears, and 
situational anxiety

unhappy mood, lack of self-conϐidence, hopelessness, worthlessness, lack of 
interest in involvement in love affairs, lack of enjoyment in life, and lack of energy 

and strength

Table 2: DASS Severity Ratings and actions recommended in the follow-up plan.
Subscales Stress Anxiety Depression Actions

Normal 0-14 0-7 0-9 Recommendations* to prevent stress, anxiety, and/or depression*
Light 15-18 8-9 10-13 Recommendations to prevent stress, anxiety, and/or depression*; Monitoring whenever you feel the need

Moderate 19-25 10-14 14-20 Recommendations to prevent stress, anxiety, and/or depression*; Suggestion to consult a health professional
Severe 26-33 15-19 21-27 Recommendations to prevent stress, anxiety, and/or depression*; Suggestion Specialised services

Very severe ≥ 34 ≥ 20 ≥ 28 Recommendations to prevent stress, anxiety, and/or depression*; Suggestion Specialised services
* Healthy lifestyles (food; physical exercise; coffee consumption; sleep; socialization) and relaxation techniques.

Table 3: ASSIST, List of Results, Risk Levels, and Respective Interventions.
Level of Risk Alcohol Other Substances Problem Actions

Low 0-10 0-3 Abstinence or risky consumption Information; Education
Moderate 11-26 4-26 Risk consumption Information; Guidance on actions to reduce risk; Monitoring

High 27 ou + Probable dependence Information; Specialised healthcare referral
Adapted from WHO (2003).

1Business Process Model and Notation (BPMN) provides a standard graphical notation 
for representing information work lows, facilitating communication of internal business 
procedures and collaborations among organizations (source: www.bpmn.org).
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if they are relevant across different Mental Health domains. 
While this aspect will be improved in future releases, it was 
retained for analysis purposes. The subprocess includes an 
ad-hoc loop, allowing users to expand or collapse forms for 
a visual overview of requirements. Once a form is selected, 
users are guided through informative sections for health 
literacy and report sections to enter data. The activity “A10: 
Update form status” stores reported data in the user proϐile, 
functioning as a Call activity that other processes can invoke. 
Figure 2 also illustrates two interrupting boundary events 
that terminate associated activities when triggered, allowing 
automation for timely user awareness. For instance, if a user 
takes too long to answer or an unexpected error occurs, the 
intermediate timer and error events attached to the activity 
will trigger a notiϐication.

Data governance is a foundational pillar in pro-health 
literacy and responsible citizenship within the context of 
digital wellness. Through effective data governance, business 
processes can be orchestrated to leverage data-driven insights, 
leading to healthier communities and improved global health 
outcomes.

M ental health empowerment in the era of digitalization

I n today’s technology-driven world, data analysis 
platforms have become vital tools for empowering citizens, 
especially in the ϐield of Mental Health. These platforms 
address diverse mental health aspects like addictive substance 
consumption, stress, depression, and anxiety, providing 
accessible and reliable information for informed decision-
making and self-management [29]. Studies reveal that 88.2% 

Figure 1: Global overview of the BE4YOU data governance workϐlow.

Figure 2: Drill-down to the subprocess A4: Activate follow-up plans.
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of Portuguese families had internet access in 2022 [30], 
amplifying digital wellness’s impact in offering educational 
information and health monitoring in a more holistic 
perspective. With increasing internet connectivity, digital 
wellness gains momentum through Mental health literacy and 
citizen empowerment, fostering a more responsible society, 
especially among older adults [16].

This approach supports active aging through health 
literacy and proactive self-care. Digital wellness empowers 
individuals to effectively self-manage their health and well-
being, promoting lifelong learning opportunities and a better 
understanding of personal health [15].

BE4YOU’s follow-up plans, grounded in mental health 
literacy, enable senior adults to understand mental health 
issues better, recognize risky behaviors and proactively care 
for their mental well-being by adopting healthier habits. By 
actively engaging and positively inϐluencing their behavior 
and society, older adults contribute to the common good. This 
empowerment fosters active participation in decision-making 
and advocacy for their rights and interests, including matters 
about mental health [29]. 

The BE4YOU platform addresses these challenges by 
providing individual risk assessments conducive to conscious, 
participatory, and informed decisions. It fosters global 
collective well-being with personalized follow-up plans 
within the Be4you community. The platform’s main objective 
is to raise awareness and mobilize people toward prevention, 
emphasizing the importance of a responsible health culture. 
Through health literacy, individuals can monitor their well-
being and make informed decisions, aligning with the National 
Health Plan’s focus on prevention, promotion, and early 
intervention in Mental Health [26]. 

The BE4YOU platform offers free access to evidence-
based content presented in simple language, encouraging 
health surveillance and positive behaviors. User risk levels 
are assessed using established models like DASS-21 and 
ASSIST, enabling personalized follow-up plans for healthier 
habits. Be4You addresses addictive substance consumption, 
such as alcohol, tobacco, and drugs, allowing users to track 
consumption within safe thresholds and receive alerts for 
risky behaviors. Customized follow-up plans are triggered 
based on users’ risk levels, providing practical strategies 
to adopt healthier behaviors. The platform also addresses 
symptoms of stress, anxiety, and depression, offering self-
assessment tools and convenient follow-up plans to improve 
mental well-being.

Personalized follow-up plans promote healthy and active 
aging, positively impacting senior adults’ mental health. The 
platform includes tasks and resources to help individuals 
better understand their emotions, cope with adversity, and 
develop resilience. Guided sessions for stress reduction 

techniques, healthy lifestyle practices, and coping strategies 
are readily accessible. It is important to remember that while 
digital wellness can be a valuable tool for empowerment, 
professional assistance remains essential in addressing 
mental health issues e ffectively.

Conclusion
Stress, anxiety, depression, and substance use are complex 

public health problems with far-reaching implications on 
physical, social, and psychological dimensions for individuals 
and their families. Given the growing elderly population in 
Portugal and their mental health challenges, promoting active 
aging, empowerment, preventive health strategies, health 
literacy, and responsible citizenship becomes urgent.

Social connections can also impact our mental and physical 
health and well-being. Social isolation and loneliness are 
essential yet neglected social determinants for people of all 
ages. Adopting mobile solutions interconnected with IoMT 
offers a promising avenue for promoting Health-accountable 
citizenship and addressing mental health issues among 
digital natives. By leveraging technology to monitor health 
parameters, connect individuals to supportive communities, 
and facilitate access to healthcare resources, mobile solutions 
empower individuals to take proactive steps to safeguard 
their mental well-being and reduce the risk of developing 
dependencies or unhealthy behaviors.

In this context, digital health solutions present valuable 
tools to promote, prevent, and support those dealing with 
mental health challenges. These technologies can potentially 
empower citizens to actively engage in their health and 
decision-making processes, enhancing their overall well-
being and quality of life. Through digital wellness, individuals 
can track their wellness status and take proactive steps to 
improve their health, fostering a greater sense of control and 
empowerment in managing their overall well-being. 

Individualized follow-up plans, tailored to health proϐiles, 
enhance the adoption of effective health practices, addressing 
alcohol and drug-related disorders, crucial for improving 
quality of life. It is also essential to monitor loneliness and 
social isolation, common contributors to mental health issues, 
which is particularly vital among those with stressful lifestyles. 
Digital wellness shows promise in mitigating conditions 
like anxiety, depression, and substance abuse, potentially 
preventing dependencies or unhealthy behaviors. Recognizing 
digital natives’ familiarity with technology and easy access to 
information, these resources can serve to raise awareness 
and connect them with supportive communities, facilitating 
collaborative sharing of experiences and professional support 
if needed.

Improving health literacy empowers individuals to 
actively engage in behaviors promoting well-being and 
preventing mental health issues. This empowerment fosters 
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effective communication with healthcare professionals and 
facilitates proactive health maintenance, contributing to a 
more informed and responsible society amidst advancing 
technological trends.

BE4YOU, a platform dedicated to disease screening, 
prevention, and health promotion, intertwines mental health 
and empowerment, granting individuals the autonomy 
to assess and monitor their health independently, thus 
enabling early detection and prevention of exacerbation. 
Speciϐically targeting mental health, BE4YOU evaluates stress, 
anxiety, depression, and addictive substance consumption, 
encouraging active involvement in decision-making for 
personalized follow-up plans.

Through digital wellness facilitated by BE4YOU, a culture 
of enlightened and participatory citizenship is fostered, 
promoting individual agency in well-being management and 
contributing to improved mental health outcomes. To further 
advance research in this domain, several promising paths 
merit exploration. These include broadening and diversifying 
participant demographics to gain a comprehensive 
understanding of user perceptions, delving into detailed 
analyses of inclusion issues, and applying Health 5.0 principles 
to ensure equitable access to health services. Additionally, 
research efforts could focus on identifying the training 
needs of healthcare professionals and developing tailored 
training programs. Emphasizing client-centered care, future 
endeavors will seek to capture healthcare users’ evolving 
experiences, expectations, and satisfaction levels within the 
dynamic landscape of Health 5.0..

References
1. Kurniawidjaja M, Susilowati IH, Erwandi D, Kadir A, Hasiholan BP, Al 

Ghiffari R. Identiϐication of Depression Among Elderly During COVID-19. 
J Prim Care Community Health. 2022 Jan-Dec;13:21501319221085380. 
doi: 10.1177/21501319221085380. PMID: 35333667; PMCID: PMC
8958696.

2. Sun X, Li X. Editorial: Aging and chronic disease: public health challenge 
and education reform. Front Public Health. 2023 May 9;11:1175898. doi: 
10.3389/fpubh.2023.1175898. PMID: 37228734; PMCID: PMC10203579.

3. World Health Organization. Social isolation and loneliness among older 
people: advocacy brief. Geneva: World Health Organization. 2021.

4. Aspinall P, Mavros P, Coyne R, Roe J. The urban brain: analysing outdoor 
physical activity with mobile EEG. Br J Sports Med. 2015 Feb;49(4):272-6. 
doi: 10.1136/bjsports-2012-091877. Epub 2013 Mar 6. PMID: 23467965.

5. Ayala A, Rodríguez-Blázquez C, Calderón-Larrañaga A, Beridze G, Teixeira 
L, Araújo L, Rojo-Pérez F, Fernández-Mayoralas G, Rodríguez-Rodríguez 
V, Quirós-González V, Zorrilla-Muñoz V, Agulló-Tomás MS, Ribeiro O, 
Forjaz MJ. Inϐluence of Active and Healthy Ageing on Quality of Life 
Changes: Insights from the Comparison of Three European Countries. 
Int J Environ Res Public Health. 2021 Apr 14;18(8):4152. doi: 10.3390/
ijerph18084152. PMID: 33919964; PMCID: PMC8070976.

6. Robbins TD, Lim Choi Keung SN, Arvanitis TN. E-health for active ageing; 
A systematic review. Maturitas. 2018 Aug;114:34-40. doi: 10.1016/j.
maturitas.2018.05.008. Epub 2018 May 30. PMID: 29907244.

7. Costa A, Henriques J, Alarcão V, Henriques A, Madeira T, Virgolino A, Sousa 
J, Feteira-Santos R, Arriaga M, Rocha J, Nogueira P. Active aging awareness 

and well-being among older adults in Portugal. Front Public Health. 
2023 Apr 12;11:1149731. doi: 10.3389/fpubh.2023.1149731. PMID: 
37124788; PMCID: PMC10130580.

8. Sousa MNA, Santos D, Dantas E, Souza E, Cavalcanti L, Araújo R, Leite 
W, Bezerra A, Suárez L, Quemelo P. Health literacy and the population’s 
quality of life: integrative review. Electronic Magazine Acervo Saúde. 
2020; 51: e3880. https://doi.org/10.25248/reas.e3880.2020 

9. Fakoya OA, McCorry NK, Donnelly M. Loneliness and social isolation 
interventions for older adults: a scoping review of reviews. BMC Public 
Health. 2020 Feb 14;20(1):129. doi: 10.1186/s12889-020-8251-6. PMID: 
32054474; PMCID: PMC7020371.

10. Hosseini FS, Shariϐi N, Jamali S. Correlation Anxiety, Stress, and Depression 
with Perceived Social Support Among the Elderly: A Cross-Sectional Study 
in Iran. Ageing Int. 2021; 46: 108-114. https://doi.org/10.1007/s12126-
020-09376-9 

11. Faísca LR, Afonso RM, Pereira H, Patto MD. Loneliness and depressive 
symptoms in old age. Psychological Analysis. 2019; 37: 209-222. https://
doi.org/10.14417/ap.1549

12. Conde-Sala JL, Garre-Olmo J, Calvó-Perxas L, Turró-Garriga O, Vilalta-
Franch J. Course of depressive symptoms and associated factors in 
people aged 65+ in Europe: A two-year follow-up. J Affect Disord. 2019 
Feb 15;245:440-450. doi: 10.1016/j.jad.2018.10.358. Epub 2018 Oct 30. 
PMID: 30428444.

13. Nguyen AW, Taylor HO, Taylor RJ, Ambroise AZ, Hamler T, Qin W, Chatters 
LM. The role of subjective, interpersonal, and structural social isolation 
in 12-month and lifetime anxiety disorders. BMC Public Health. 2024 
Mar 11;24(1):760. doi: 10.1186/s12889-024-18233-2. PMID: 38468204; 
PMCID: PMC10929099.

14. Basulo-Ribeiro J, Teixeira L. The Future of Healthcare with Industry 5.0: 
Preliminary Interview-Based Qualitative Analysis. Future Internet. 2024; 
16: 68. https:// doi.org/10.3390/ϐi16030068

15.  Silva E, Barroso I, Martinho S. Empowerment and Governance in Digital 
Health. Revista Da UI_IPSantarém. 2021; 9. https://doi.org/10.25746/
ruiips.v9.i1.24838

16. UNESCO Institute for Lifelong Learning. 4⁰ global report on adult learning 
and education: leaving no one behind; participation, equity and inclusion. 
UIL/APCEIU Publication. 2020.

17. Yahara M, Niki K, Ueno K, Okamoto M, Okuda T, Tanaka H, Naito Y, Ishii 
R, Ueda M, Ito T. Remote Reminiscence Using Immersive Virtual Reality 
May Be Efϐicacious for Reducing Anxiety in Patients with Mild Cognitive 
Impairment Even in COVID-19 Pandemic: A Case Report. Biol Pharm Bull. 
2021;44(7):1019-1023. doi: 10.1248/bpb.b21-00052. Retraction in: Biol 
Pharm Bull. 2023;46(7):1031. PMID: 34193684.

18. Dwivedi R, Mehrotra D, Chandra S. Potential of Internet of Medical Things 
(IoMT) applications in building a smart healthcare system: A systematic 
review. J Oral Biol Craniofac Res. 2022 Mar-Apr;12(2):302-318. doi: 
10.1016/j.jobcr.2021.11.010. Epub 2021 Dec 11. PMID: 34926140; 
PMCID: PMC8664731.

19. Trinh M, Shahbaba R, Stark C, Ren Y. Alzheimer’s disease detection using 
data fusion with a deep supervised encoder. Frontiers in Dementia. 2024; 
3: 1332928. https://doi.org/10.3389/frdem.2024.1332928

20. General Directorate of Health. National Program for Smoking Prevention 
and Control 2020. Lisbon: DGS. 2021.

21. Liu X, Liu F, Ruan W, Chen Y, Qu S, Wang W. Mental health status and 
associated contributing factors among the Hakka elderly in Fujian, 
China. Front Public Health. 2022 Jul 22;10:928880. doi: 10.3389/
fpubh.2022.928880. PMID: 35937219; PMCID: PMC9354451.

22. Institute for Health Metrics and Assessment. Global Burden of Disease 
Study 2019. GBD Study Results. 2020. http://ghdx.healthdata.org/gbd-
resultstool.

23. Addictive Behavior and Addiction Intervention Service. Annual Report 
2021 – The Country’s Alcohol Situation. 2022. Author: SICAD.



 www.psychiatryhealthjournal.com 027https://doi.org/10.29328/journal.apmh.1001052

Approaching Mental Health Through a Preventive Data Analysis Platform

24. Estrela M, Herdeiro MT, Ferreira PL, Roque F. The Use of Antidepressants, 
Anxiolytics, Sedatives and Hypnotics in Europe: Focusing on Mental Health 
Care in Portugal and Prescribing in Older Patients. Int J Environ Res Public 
Health. 2020 Nov 19;17(22):8612. doi: 10.3390/ijerph17228612. PMID: 
33228203; PMCID: PMC7699589.

25. National Statistics Institute. Statistical Yearbook of Portugal - 2021. 
Lisbon: INE. 2021.

26. General Directorate of Health. National Health Plan 2021-2030 
Sustainable Health: from tod@s to tod@s . Lisbon: DGS. 2020.

27. Pais-Ribeiro JL, Honrado A, Leal I. Contribution to the study of the 
Portuguese adaptation of the 21-item Anxiety, Depression and Stress 

Scales (EADS) from Lovibond and Lovibond. Psychological Health 
Diseases. 2004; 5: 229-39.

28. World Health Organization. Alcohol, Smoking, and Substance Involvement 
Screening Test (ASSIST): Guidelines for use in primary care. Geneva: 
World Health Organization. 2003.

29. Mattei P. Digital governance in tax-funded European healthcare systems: 
from the Back ofϐice to patient empowerment. Isr J Health Policy Res. 
2020 Jan 17;9(1):3. doi: 10.1186/s13584-020-0361-1. PMID: 31952548; 
PMCID: PMC6969406.

30. National Statistics Institute. Survey on the use of information and 
communication technologies by families – 2022. Diiistaque . 2022.


