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Abstract. Hungary's health behaviors lag behind the EU average in smoking,
alcohol consumption, obesity rates, and life expectancy with cardiovascular
diseases as leading cause of death. Digital health interventions (DHIs) can support
access to healthcare, prevention, and treatment adherence. The uptake of DHIs to
promote lifestyle changes and monitor health behaviors is growing. The
awareness and application of DHIs is crucial for improving the health status of
the middle aged and older Hungarian population. Research aims: to understand
the attitudes and awareness of 40+ years old Hungarians about DHIs. Specifically,
to explore familiarity with and the usage of health apps, the views on using
ChatGPT for health queries, and attitudes concerning health data sharing.
Methodology: computer aided web interviews were conducted in May 2024
among 200 40+ years old respondents from a national sample of urban resident’s
representative in terms of age, gender, and geographical region. Results: health
apps were used by46% of respondents, notably the EESZT app
(,,EgészségAblak”) but usage varied among the population. Fitness apps were
also popular. 19% of respondents would use ChatGPT for urgent health queries,
but most wouldn't pay. Concerning data protection, 54% would share basic health
info, but only 30% would share lab results and diagnoses. Respondents trusted
domestic university research centers most with sharing their health data.
Conclusion: the importance of digital lifestyle interventions is increasing with
potential benefit over individual effect through data sharing, in which domestic
universities make play an important facilitating role.
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1 Introduction

In comparison to the European Union (EU) average, Hungary is confronted with
considerable health-related difficulties, particularly in the domains of smoking (HU:
28% vs EU average: 25%), alcohol consumption (HU: 10.4 liter/capita/year vs EU
average: 9.5 liter/capita/year), obesity rates (BMI >25; HU: 60% vs EU average: 56%),
and life expectancy (HU: 76.2 yrs vs EU average: 80.7 yrs) with cardiovascular diseases
as leading cause of death (coronary artery disease: 20.5% + stroke: 6.9% in 2021) [1]

© The Author(s) 2025

C. F. de Sousa Reis et al. (eds.), Proceedings of the 10th International Conference on Lifelong

Education and Leadership for ALL (ICLEL 2024) , Atlantis Highlights in Social Sciences, Education and
Humanities 34,

https://doi.org/10.2991/978-94-6463-686-4_52


http://orcid.org/0009-0000-3138-0315
https://doi.org/10.2991/978-94-6463-686-4_52
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-686-4_52&domain=pdf
https://doi.org/10.2991/978-94-6463-686-4_52
https://zrubka.zsombar@uni-obuda.hu
https://szerencses.dora@stud.uni-obuda.hu

774 D. Szerencsés and Z. Zrubka

[2]. These challenges have an adverse impact on the quality of life and lifespan of the
Hungarian population. Hungary has one of the highest smoking rates in the EU, which
is associated with a higher incidence of respiratory and cardiovascular diseases, as well
as various cancers [3]. The consumption of alcohol is also a significant issue in
Hungary. The prevalence of alcohol consumption in Hungary is higher than the EU
average, which is associated with an elevated incidence of liver disease, alcohol-related
accidents, and other health complications [4]. The prevalence of obesity is a significant
public health concern in Hungary, with a considerable proportion of the population
being overweight or obese [5]. This increases the risk of developing chronic conditions
such as diabetes, cardiovascular disease, and certain types of cancer [6] [7]. The period
between 2000 and 2016 saw a 5.5-year increase in global life expectancy (LE) at birth,
while health-adjusted life expectancy (HALE) at birth rose by 4.8 years [8] [9]. This
suggests that while life expectancy is rising, the number of years spent with disabilities
is also increasing [9] [10]. Significant variation in life expectancy is observed across
Europe. For instance, life expectancy at birth in Hungary is approximately 6.4 years
shorter than in the Netherlands [10]. It is a common expectation that both men and
women will experience a significant reduction in their health-related quality of life from
the age of 70 onwards. However, this expectation is often not aligned with the actual
future health outcomes experienced by individuals [10]. The concept of HALE has
become a pivotal element in the formulation and assessment of health policies, as it
encompasses both the duration and the quality of life [11] [12]. The World Health
Organization (WHO) has acknowledged the significance of health-related quality of
life in its European Health 2020 policy framework, emphasizing the necessity for
comprehensive strategies to enhance health outcomes across Europe [13] [2] [14].

In light of the aforementioned trends, it is imperative that Hungary's health
policies prioritize the following areas: (1) Reducing Risk Behaviors: the
implementation of efficacious measures to curtail smoking, alcohol consumption, and
obesity. (2) Cardiovascular Health: the introduction of targeted interventions to
mitigate the incidence and impact of cardiovascular diseases as leading cause of death
in Hungary. (3) Public Awareness: the dissemination of information to the general
public, with a particular focus on men, regarding realistic life expectancy and health
outcomes. (4) Quality of Life: a further area of focus should be the improvement of
quality of life, with particular attention paid to the elderly, through the implementation
of enhanced healthcare and support systems [8] [1]. By addressing these areas, Hungary
could work towards closing the gap in life expectancy and healthy life expectancy
compared to other EU countries.

The concept of people-centeredness has transformed the field of medicine from a
paternalistic model to a patient-focused approach, with the objective of prioritizing
patients' values in decision-making processes. Improving the efficiency of healthcare
is of importance for the effective management of costs, the elimination of waste and
the maximization of patient-valued outcomes [15] [16]. This approach also has
economic benefits in terms of enhancing patient engagement in the prevention and of
production of health. In order for effective person-centered care to be delivered, patients
must have access to information, education and support in order to make informed
decisions (for instance, related to their health behavior) [17].
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Digital health plays a key role in this, offering easier access to information and
requiring high eHealth literacy [18]. eHealth literacy involves seeking, understanding
and evaluating electronic health information and applying it to health problems and
health behavior [19]. Higher eHealth literacy is linked to better health status, healthier
lifestyles and lower risk of chronic morbidity [20]. Digital health technologies,
including artificial intelligence (AI), virtual reality, wearable devices, and remote
monitoring, are collectively referred to as digital health interventions (DHIs). DHIs can
facilitate access to care, prevention, and treatment adherence [21]. The adoption of
DHIs has increased due to technological advances, patient-centered care, and the
impact of the COVID-19 pandemic [22] [23] Despite their potential, the adoption of
DHIs may be hindered by poor methodological and reporting quality and ambiguous
terminology [21] [24]. To facilitate the adoption of DHIs to improve the health status
of the Hungarian population, in addition to the development of frameworks that aid the
selection of appropriate interventions by health care providers, it is important to
understand the awareness and utilization of DHISs, particularly those in the middle age
and older age groups [21] [25]. Our research aim was to understand the attitudes and
awareness of 40+ years old Hungarians about DHIs. Specifically, to explore familiarity
with and the usage of health apps, the views on using ChatGPT for health queries, and
attitudes concerning health data sharing.

2 Methods

Data collection and sample: In May 2024, a cross-sectional web-based survey was
conducted with a sample of the Hungarian population aged 40 and over. Quota
sampling was employed to ensure representativeness, with quotas for gender, age, and
residency reflecting the 2011 Population Census in Hungary. The sample size was
N=200. A survey company was responsible for the recruitment and data collection,
contacting participants through an online access panel via email. The completion rate
data were kept confidential. The respondents were informed that their participation in
the survey was entirely voluntary, that their data would remain anonymous and
impersonal, and that they could withdraw from the survey at any time. They were
required to provide written informed consent online before beginning the survey. The
survey company ensured compliance with the General Data Protection Regulation
(GDPR) and data protection regulations.

The questionnaire: The study comprised six research modules, as follows: 1.)
evaluation of self-reported health status and use of health care; 2.) health-related
internet usage, health literacy (éHEALS) 3.) evaluation of health behaviors and
acceptable changes in health behaviors; 4.) awareness and usage of health apps; 5.)
awareness and usage of artificial intelligence (ChatGPT); 6.) attitude towards
cybersecurity (health data sharing). This paper reports the key results of the 4th, Sth
and 6th research modules. The socio-demographic variables surveyed included gender,
age, educational level, place of residence, employment status, family status, and
household size. The survey was completed in a single session, with respondents
permitted to review and modify their responses at their discretion. No remuneration
was offered for participation. Only surveys that were fully completed were included in
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the analysis. The survey was developed by our research team without preliminary
testing. The digital health literacy of the participants was evaluated using the validated
Hungarian version of the Electronic Health Literacy Scale (éHEALS) [26] [27] [19].
The eHEALS was developed as a means of measuring respondents’ levels of
confidence, knowledge and ability to find, understand and apply health-related
electronic information. The scale comprises eight items, with one question per item,
which collectively cover four domains of digital health literacy: awareness (items 1 and
2), search for information (items 3 and 4), appraisal of health resources (items 6 and 7),
and utilization of health information (items 5 and 8). Responses are scored on a five-
point Likert scale (1 = strongly disagree; 5 = strongly agree). Item scores are added
together to calculate the total score (ranging from 8 to 40), with higher scores indicating
better eHealth literacy.

In module 4, respondents were given a list of 28 generic types of lifestyle and
health apps (e.g., fitness, diet, sleep monitoring), each with a brief description. The list
was organized with up to 10 apps per page, rotating items across questions. We first
assessed respondents' familiarity with the apps, then their usage experience, and finally
identified which apps had been used in the past year and which are currently in use. In
module 5, we evaluated awareness and use of the ChatGPT application using four
response options: (1) I have not heard of ChatGPT; (2) I have heard of ChatGPT but
have not used it; (3) I have heard of ChatGPT and have attempted to use it; (4) I use
ChatGPT regularly. Respondents selecting option 4 were asked to specify their use in
randomized categories, with multiple selections allowed: culture and entertainment;
general information; work-related topics; health and lifestyle; and trial purposes. We
also assessed the likelihood of using ChatGPT for these purposes using a Likert scale
ranging from 'definitely would use' (4) to 'definitely would not use' (1).

Additionally, the research investigated the potential utilization of ChatGPT in the
healthcare sector by the general public. The participants were requested to envisage an
internet application that is accessible 24/7, free of charge, and capable of providing
immediate responses to any health or lifestyle-related queries. To guarantee
uninterrupted service, users could select either a response from a healthcare
professional or one from ChatGPT. Building on this, respondents were presented with
a scenario in which, due to an imminent overload of the healthcare system, only one
option would be available within the next three hours, based on their stated preference.
(1) ChatGPT if they indicated a preference for a healthcare professional, or (2) a
healthcare professional if they indicated a preference for ChatGPT. Furthermore,
respondents were presented with the option of paying for a guaranteed response within
a specified time frame. (1) from a healthcare professional if they preferred ChatGPT,
or (2) from ChatGPT if they preferred a healthcare professional. The willingness to pay
for this guaranteed service was evaluated using an ordinal scale comprising seven
spending categories. (1) None; (2) 0-500 Hungarian Forints (HUF); (3) 501-1,000
HUF; (4) 1,001-2,000 HUF; (5) 2,001-4,000 HUF; (6) 4,001-8,000 HUF; (7) 8,001-
16,000 HUF. The respondents indicated the category that most closely aligned with
their willingness to pay for the described service.

In module 6, respondents were queried as to their willingness to share their health
data via a Hungarian mobile health app that requires email registration and does not
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share data with third parties. The survey evaluated the respondents' willingness to
provide specific health information (e.g., age, height, weight, laboratory results,
diagnosed conditions, and medications) using an ordinal scale ranging from 1
(indicating a willingness to provide the information without reservation) to 3
(indicating reluctance to provide the information). Furthermore, the survey investigated
the organizations respondents were most likely to share their health data with, utilizing
a scale comprising exclusive options: (1) non-profit organization; (2) Hungarian State
(health institution); (3) Hungarian pharmaceutical company; (4) foreign pharmaceutical
company; (5) Hungarian university clinical research center; (6) digital technology
company; (7) none of these.

Statistical analysis: Socio-demographic characteristics, health status, awareness
and usage of health apps and ChatGPT, attitude towards cybersecurity were analyzed
via descriptive statistical methods. The sample distribution of gender, age, education
and region was compared to that of the 40+ years old general population using the chi-
square test. We compared subgroups using cross-tabulation and the chi-square test, or
the Fischer’s exact test in case of low cell counts (n<5). All statistical analyses were
done on the unweighted sample.

3 Results
Table 1 illustrates the demographic distribution of the sample. The sample comprised
younger individuals with higher educational attainment compared to the general

population.

Tablel. Sample demographic characteristics vs. the general population

777

40+ yrs

population 043;&/;1 ~ Chi2-
Variable Category — sample pop . test p
Population
2024, consus 2011 VAMN©
N=200 Y
Male 50 % 44 %
Gender Female 50 % 56 % 0.087
40-49 years old 34 % 26 %
Age 50+ years old 66 % 74 % 0.010
Nursery school to 8th grade or less 4 % 35%
Education Vocational- or high school 66 % 49 % <0.001
graduate
University / college degree 30 % 16 %
Central 30 % 29 %
Region West 30 % 31 % 0.216
East 40 % 40 %

Source: Hungarian Central Statistical Office (2011) [29].
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71% of the 40+ Hungarian population were aware of any of the 28 lifestyle and health
apps listed in the questionnaire. 59% have already tried any of them while 53% have
used any of the listed apps in the past 1 year. 46% of respondents are current users of
at least one app. (Figurel) The average number of apps mentioned prompted as
“known” is 3.4 apps, as “ever tried” is 1.2 and as “currently used” is 0.6. EESZT
(,,EgészségAblak”, electronic health record and national health service app), the official
online platform for accessing personal health documents in Hungary was mentioned at
first place with 34% as currently used lifestyle and health app. Exercise/fitness, lifestyle
monitoring, sleep monitoring and digital pharmacy were also mentioned by only 4% of
respondents each. Other apps were mentioned by a negligible proportion of
respondents. (Figure2)
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Figurel. Awareness and usage of lifestyle and health apps among 40+ Hungarian
population. N=200
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Figure2. Current usage of lifestyle and health apps among present users. N=92

46,5% of the 40+ Hungarian population have never heard about ChatGPT. However,
38% of respondents were aware of ChatGPT but have not tried it yet for any purposes
as work, gaining general information, cultural or health-related purposes. Only 11.5%
have already tried and 4% of the research target group considered as regular users.
46.5% of the respondents would be definitely or probably open for using ChatGPT for
health-related purposes, while for work (65.5%), gaining general information (59%)
and culture, leisure (50.5%) were more accepted purposes by 40+ population. (Figure3)

[ Not aware

[0 Aware but have not tried
[ | Have tried

Regular user

Figure 3. Awareness and usage of ChatGPT. N=200

The majority of respondents (81.5%) expressed trust in the ability of a healthcare
professional (HCP) to answer their immediate health-related questions, while a smaller
proportion (18.5%) demonstrated preferred artificial intelligence (ChatGPT). In the
case of urgent health matters, the majority of the population would be unwilling to pay
for an immediate response and information. The demand for free responses from HCPs
and ChatGPT was 66.9% and 62.2%. The distribution of amounts respondents were
willing to pay to get timely responses according to their preferences did not differ
significantly (Fisher’s exact, p=0.501).
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Figure 4. Intention to pay for health information in case of urgency (N=200)

The majority of respondents (53.5%) indicated a willingness to share information about
their age in a Hungarian health app, while 54% expressed a similar openness to sharing
height and weight data. However, in addition to the basic health information typically
requested, such as age, height and weight, respondents were less willing to share other
health-related data that could be used to describe an individual's health status. This
encompasses laboratory diagnostic outcomes, diagnoses, and therapeutic modalities. In
this regard, 30% of respondents indicated that they would be fully open to sharing
laboratory results, 31.5% indicated that they would be fully open to sharing diagnoses
and 34% indicated that they would be fully open to sharing the medicines used. The
Hungarian population aged 40 and above exhibits the lowest propensity to share their
health data with foreign pharmaceutical companies (12.5%), digital technology
companies (13.5%) and non-profit organizations (14.5%). Conversely, respondents
demonstrated greater trust in national pharmaceutical companies (23%) and public
bodies responsible for health (27%). The highest level of trust was shown by
respondents in national university research centers, with 44.5% of respondents
indicating a willingness to share their health data with these institutions (p<0.001)
(Figure 5).
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Figure 5. Openness towards data sharing with different types of institutions
4 Conclusions and Recommendations

The findings of the research study indicate that among the lifestyle and health apps
examined, the "EgészségAblak" app is of particular importance for the Hungarian
population over 40 years. It provides a free solution for all Hungarian citizens with a
social security number (“TAJ” number) and “Ugyfélkapu” (online administrative
governmental portal) to display their health documents using a mobile device. In
addition to the "EgészségAblak" app, the use of other lifestyle and health apps is
currently considered to be insignificant in the target group surveyed. In light of the
findings, it would be logical to suggest that the promotion of other lifestyle and health
apps, coupled with public education that supports the use of digital solutions, would be
an appropriate response. However, given the often poor quality evidence about digital
health interventions, it is advisable to exercise some form of control over the
effectiveness and quality of apps to ensure that apps included in public education
actually deliver the expected health benefits. Furthermore, it is uncertain whether the
healthcare system is adequately equipped to process the data obtained from these digital
solutions and to integrate them efficiently and effectively into patient care. In addition
to responding to these queries, it is also appropriate to propose the hypothesis that the
"EgészségAblak" application, which is already familiar to and utilized by the majority
of the population, could potentially evolve into a central repository for lifestyle and
health applications, as well as digital health solutions.

The current usage of ChatGPT in the study population was minimal. Prior to its
extensive utilization in addressing health-related queries, it is imperative to ascertain
that it provides accurate, dependable and intelligible responses to the population's
health-related questions. Prior to its introduction into the public education system, it is
imperative that ChatGPT undergoes rigorous testing in a domestic setting, utilizing the
Hungarian language. The findings of the survey additionally indicated that individuals
aged 40 and above primarily rely on Hungarian university research institutions for data
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sharing. In light of the pivotal role that data sharing and utilization play in the
advancement of healthcare, it is prudent to contemplate the potential for university
institutions to assume a pioneering position in the future, particularly in the domain of
health data assets.
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