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Highlights

Please indicate how your work links to systems science via your contributions to systems
practice, theory, and/or methodology.

• The study adopts a systems-oriented perspective by examining how Digital Health
Literacy, Digital Health Engagement, and Autonomous Use and Technical Access
interact within digital healthcare systems to shape user behaviour.

• Hierarchical cluster analysis provides a systems-based methodology for identifying
heterogeneous user profiles and supporting evidence-based interventions in digital
health ecosystems.

What are the main findings and/or the implications of the main findings?

• Four distinct user profiles were identified, demonstrating that digital health appli-
cation users represent a heterogeneous group with varying levels of access, literacy,
and engagement.

• Effective digital health transformation requires more than digital literacy alone; tai-
lored interventions addressing specific user profiles are needed to promote inclusive
and sustainable adoption of digital health technologies.

Abstract

The digital transformation of healthcare systems increasingly depends on the successful
adoption and use of digital health technologies (DHTs) by healthcare users. In this context,
digital health literacy (DHL) has emerged as a key factor influencing the effective use of
digital health applications. Despite growing interest in DHL, limited research has focused
on identifying distinct user profiles in the context of digital health applications. This study
aims to identify DHL profiles among users of digital health applications in the Slovenian
healthcare system. Data were collected from 247 respondents using the eHealth Literacy
and Use Scale (eHLUS), which captures three dimensions: Autonomous Use and Technical
Access, Digital Health Engagement, and DHL. Hierarchical cluster analysis (Ward’s method,
Euclidean distance) was applied to identify user groups. The analysis revealed four distinct
DHL profiles: Digitally Empowered Users, Digitally Vulnerable Users, Passive Digital
Users, and Motivated Developing Users. The findings indicate substantial heterogeneity
among users in their use of digital health applications across the dimensions of DHL. This
study represents one of the first applications of the eHLUS instrument outside its original
context and contributes to a better understanding of user diversity within digital healthcare
systems. The findings offer a foundation for the development of targeted educational

Systems 2026, 14, 1005 https://doi.org/10.3390/systems14081005

https://crossmark.crossref.org/dialog?doi=10.3390/systems14081005&domain=pdf&date_stamp=2026-08-17
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/systems
https://www.mdpi.com
https://orcid.org/0009-0004-3707-6241
https://orcid.org/0000-0003-1768-3787
https://doi.org/10.3390/systems14081005


Systems 2026, 14, 1005 2 of 14

interventions, the reduction in digital inequalities, and the design of user-centered digital
health applications that support the ongoing digital transformation of healthcare systems.

Keywords: digital health literacy; digital health applications; eHLUS; user profiles; cluster
analysis; digital health users

1. Introduction
The digital transformation of healthcare systems represents one of the key develop-

ment priorities of contemporary society. An important component of this transformation
is the growing adoption of digital health technologies (DHTs), such as electronic health
records, telemedicine, digital health applications, and wearable devices, which are sig-
nificantly reshaping healthcare delivery and interactions between users and healthcare
organizations [1]. The successful implementation of DHTs depends not only on the techno-
logical maturity of healthcare systems and their adoption by healthcare professionals, but
also on the ability of patients and other users to utilize these technologies effectively [2]. In
this context, digital health literacy (DHL) has emerged as a critical factor for the successful
digital transformation of healthcare [3].

DHL enables individuals to search for, access, understand, critically evaluate, and
apply digital health information and services, which is essential for making informed
health decisions [4].

It facilitates the effective use of digital health services and DHTs, supports the monitor-
ing of personal health status, and promotes active participation in healthcare processes [5].
As the adoption of DHTs continues to increase, so does the need for digital health appli-
cations, particularly in healthcare environments where traditional paper-based processes
are increasingly being replaced by digital health data exchange, electronic health services,
and digital communication between healthcare professionals and healthcare users. Con-
sequently, DHL is becoming a key determinant of the successful use of digital health
applications and the effective engagement of users within modern healthcare systems [6].

In recent years, European Union (EU) member states have implemented numerous
national digital health applications that provide users with access to medical records,
electronic prescriptions, referrals, and other digital health services while simultaneously
reducing administrative burdens on healthcare professionals and improving the efficiency
of healthcare delivery. At the EU level, the digital transformation of healthcare is further
supported by the Improving Digital Empowerment for Active Healthy Living (IDEAHL)
initiative and the European Health Data Space (EHDS) regulation, both of which aim to
strengthen citizens’ digital empowerment and promote the safe and effective use of digital
health services [7,8].

Although the digital transformation of healthcare is promoted at the EU level, member
states differ considerably in the governance, financing, and organization of their healthcare
systems, including tax-funded national health services, social health insurance systems,
and mixed public–private arrangements [9,10]. These institutional differences can influence
the implementation and adoption of DHTs. Countries’ capacity to adopt DHTs also varies
according to their economic and technological development, digital infrastructure, institu-
tional capacity, and public investment, resulting in differences in how these technologies
are accepted and integrated into healthcare [11,12]. Adapting healthcare systems to these
differences involves interoperable, secure, and accessible digital services, supported by
appropriate regulation and targeted investment [13].
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Healthcare expenditure does not directly measure investment in digital health, but it
indicates the share of economic resources devoted to healthcare. According to the latest
available data, healthcare expenditure accounts for the highest share of GDP in Germany
(11.7%) and the lowest shares in Luxembourg and Romania (both 5.7%), while the EU
average is 10.0% [14]. In Slovenia, current healthcare expenditure represents 9.3% of GDP,
placing the country close to the EU average [15]. Slovenia therefore provides a relevant
setting for examining differences in DHL among healthcare users.

The successful digital transformation of healthcare also depends on healthcare pro-
fessionals’ acceptance and effective use of DHTs [16]. Integrating these technologies into
everyday practice involves motivation, continuous education, practical training, and techni-
cal and organizational support adapted to professionals with different levels of experience,
digital competence, and technological readiness [17,18]. Such support can strengthen
professionals’ digital competencies across age groups and facilitate the use of DHTs in
clinical practice [19]. Their readiness may also influence users’ engagement, as profes-
sionals who can confidently explain, recommend, and support DHT use may help users
develop the skills required to engage effectively with digital health services and strengthen
patient–professional relationships [20].

Against this background, understanding differences in users’ DHL is essential for pro-
viding appropriate support. However, despite growing interest in DHL, existing research
has largely focused on overall literacy levels rather than distinct user profiles, particularly
in the context of digital health application use [21–23]. To address this gap, German re-
searchers developed the eHealth Literacy and Use Scale (eHLUS), an instrument designed
to assess DHL in the context of digital health application use [24]. Although the scale
conceptualizes eHealth literacy, we used the term DHL because it is more consistent with
current terminology in the field. The scale conceptualizes DHL as a multidimensional
construct comprising three dimensions: Autonomous Use and Technical Access, Digital
Health Engagement, and DHL. The authors specifically highlighted the need for further
research aimed at identifying and analyzing user profiles based on eHLUS results.

The present study follows these recommendations and makes three main contributions:

(1) It applies the eHLUS instrument in a new national context;
(2) It identifies distinct DHL user profiles using cluster analysis;
(3) It provides actionable insights for targeted interventions aimed at reducing digital

inequalities and improving user-centered digital health solutions.

2. Materials and Methods
This study employed a quantitative cross-sectional design to identify distinct user

profiles of DHL users of digital health applications within the Slovenian healthcare system.

2.1. Ethics Statement

Ethical approval for the study was granted by the Ethical Committee for Research in
Organizational Sciences at the Faculty of Organizational Sciences, University of Maribor,
which operates in accordance with the principles of the Declaration of Helsinki (Approval
No. 514-21/2026/1/250-DJ). Ethical approval was issued on 19 May 2026 based on the
submitted research documentation.

Prior to participation, all respondents were informed of the study’s purpose, the data
collection procedure, the expected benefits of the research, and their right to withdraw
from the study at any time without consequences. Data collection and processing were
conducted in accordance with the General Data Protection Regulation (GDPR) and the
Slovenian Personal Data Protection Act (ZVOP-2). As all data were collected and processed
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in anonymized form, the privacy and confidentiality of participants were fully protected
throughout the study.

2.2. Survey Instrument

The study employed the eHLUS, which was originally developed and validated on a
German population [24]. The eHLUS instrument was developed by building upon estab-
lished measures of DHL, particularly the eHealth Literacy Scale (eHEALS) [25]. For the
purposes of this study, the term “digital health application users” is used broadly to include
individuals with varying levels of experience and engagement with digital health applica-
tions, including those who use them infrequently or demonstrate limited engagement.

For the purposes of this study, the questionnaire was translated from English into
Slovenian by the research team. The translated version was subsequently reviewed by
faculty colleagues to assess its linguistic and conceptual adequacy. To ensure semantic
equivalence between the original and translated versions, a back-translation procedure
was conducted, whereby the Slovenian version was translated back into English. Com-
parison of the original and back-translated versions revealed no substantial conceptual
discrepancies, confirming the adequacy of the Slovenian translation. The final Slovenian
version of the questionnaire was then used to collect data from users of the Slovenian public
healthcare system.

The translated version retained the structure and all 14 items of the original eHLUS in-
strument, organized into three dimensions: Autonomous Use and Technical Access, Digital
Health Engagement, and Digital Health Literacy (Table 1). Respondents evaluated each
item using a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).

Table 1. Items and dimensional structure of the eHLUS instrument.

Item No. Item Dimension

1 Digital health applications can generally
help improve my health. Digital Health Engagement

2 I find it appealing that I can use digital
health applications independently. Digital Health Engagement

3 I am motivated to use digital health
applications in everyday life. Digital Health Engagement

4 Using digital health applications is easy
to integrate into my daily life. Digital Health Engagement

5
I always have access to the necessary

hardware (e.g., smartphone, PC) to use
digital health applications.

Autonomous Use and
Technical Access

6 I always have access to stable and
reliable internet.

Autonomous Use and
Technical Access

11 I feel confident using digital devices
(smartphone, PC, etc.).

Autonomous Use and
Technical Access

12 I am able to use digital health
applications without help from others.

Autonomous Use and
Technical Access

13
If I need help using apps or digital

technology, I can always get support
from my social environment.

Autonomous Use and
Technical Access

14 I think my data is sufficiently protected
when using digital health applications.

Autonomous Use and
Technical Access
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Table 1. Cont.

Item No. Item Dimension

7 I know how to use the internet to get
answers to my health-related questions. Digital Health Literacy

8

I know where to find useful health
information on the internet (e.g., Federal

Center for Health Education, Federal
Ministry of Health).

Digital Health Literacy

9 I am able to critically evaluate
information related to my health. Digital Health Literacy

10
I can distinguish reliable from

questionable information and sources
regarding my health on the internet.

Digital Health Literacy

Total

2.3. Sample

Participants were eligible for inclusion if they were aged 18 years or older, were users
of the Slovenian healthcare system, agreed to participate after reading the participant infor-
mation, and completed the questionnaire in full. Responses were excluded if participants
did not meet the eligibility criteria or submitted an incomplete questionnaire.

A convenience sampling approach was employed, with participants recruited through
the researchers’ social media networks. The final sample comprised 247 respondents
who completed the questionnaire in full and were included in the subsequent analyses.
Of these, 138 (55.9%) were female, and 109 (44.1%) were male. Most respondents were
aged 18–29 years (N = 177; 71.7%), followed by those aged 40–49 years (N = 27; 10.9%),
50–59 years (N = 21; 8.5%), 30–39 years (N = 18; 7.3%), and 60 years or older (N = 4; 1.6%).
Regarding years of service, most participants had 0–9 years of service (N = 180; 72.9%),
followed by 20–29 years (N = 33; 13.4%), 10–19 years (16; 6.5%), 30–39 years (N = 13; 5.3%),
and 40 or more years of service (N = 5; 2%). The demographic characteristics of the sample
are presented in Table 2.

Table 2. Demographic characteristics of the study sample.

Variable Category N %

Sex Female 138 55.9
Male 109 44.1

Age 18–29 177 71.7
30–39 18 7.3
40–49 27 10.9
50–59 21 8.5
60+ 4 1.6

Years of service 0–9 180 72.9
10–19 16 6.5
20–29 33 13.4
30–39 13 5.3
40+ 5 2

Given the use of convenience sampling and online distribution, the sample may not
be fully representative of the general population. Nevertheless, it included respondents
with varying demographic characteristics, enabling the exploration of DHL profiles among
users of digital health applications.
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2.4. Data Collection

The survey link was distributed through the researchers’ social media networks, and
participation was voluntary and anonymous.

The demographic variables included gender, age, and years of service. The question-
naire was administered using the online survey platform 1KA (). Data collection took
place between 20 and 25 May 2026. During this period, the survey link was accessed by
394 individuals. Of these, 247 respondents completed the questionnaire in full and were
included in the subsequent quantitative analysis, yielding a completion rate of 62.7%.

2.5. Data Analysis

Data analysis was conducted using RStudio 4.5.2. Hierarchical cluster analysis was
performed using respondents’ mean scores across the three eHLUS dimensions: Digital
Health Engagement, Autonomous Use and Technical Access, and Digital Health Literacy.
Ward’s method (Ward.D2) and Euclidean distance were applied to identify groups of users
with similar DHL profiles. The optimal number of clusters was determined by examining
the dendrogram and the within-cluster sum of squares (WCSS). Frequency distributions
were calculated for the demographic variables, while the internal consistency of the overall
instrument and its three dimensions was assessed using Cronbach’s alpha in IBM SPSS
Statistics 31.

3. Results
The translated eHLUS instrument demonstrated good overall internal consistency

(Cronbach’s α = 0.887). The reliability coefficients for its three dimensions were also
acceptable to good: Digital Health Engagement (α = 0.789), Autonomous Use and Technical
Access (α = 0.817), and Digital Health Literacy (α = 0.863). The results are presented in
Table 3.

Table 3. Internal consistency reliability of the eHLUS instrument and its dimensions.

Dimension Number of Items Cronbach’s Alpha

Digital Health Engagement 4 0.789
Autonomous Use and Technical Access 6 0.817

Digital Health Literacy 4 0.863
Overall eHLUS instrument 14 0.887

3.1. Hierarchical Cluster Analysis

To identify distinct DHL profiles among users of the Slovenian healthcare system,
hierarchical cluster analysis was performed using Ward’s method (Ward.D2) and Euclidean
distance. Euclidean distance was used to calculate the similarity between respondents based
on their scores across the dimensions of DHL in the use of digital health applications, while
Ward’s method was employed to form clusters that maximized within-group homogeneity
and between-group differences. To determine the optimal number of clusters, the within-
cluster sum of squares (WCSS) and the dendrogram presented in Figure 1 were analyzed.
The results showed that the decrease in WCSS values was less pronounced in the four-
cluster solution, which, along with the dendrogram analysis, indicated that it was the most
appropriate for segmenting users based on DHL’s use of digital health applications.
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Figure 1. Dendrogram for identification of the optimal number of clusters.

The dendrogram showed that the third (C3; 23.1%) and fourth clusters (C4; 15%) were
the most similar, as they merged at the lowest distance. The second cluster (C2; 8.5%) joined
this group at a higher distance, whereas the first cluster (C1; 53.4%) was the most distinct
from all remaining groups and merged with them only in the final stage of the hierarchical
clustering procedure. This structure confirms the existence of four conceptually distinct
user profiles across the dimensions of Autonomous Use and Technical Access, Digital
Health Engagement, and DHL. Based on the results of the hierarchical cluster analysis, four
distinct user profiles were identified according to their level of DHL in the use of digital
health applications.

The mean values for the individual user profiles are presented in Table 4, supporting
the findings shown in Figure 1 and indicating that the identified profiles differ in their
levels of Autonomous Use, Technical Access, Digital Health Engagement, and DHL.

Table 4. Mean scores of the DHL dimensions across identified clusters/profiles.

Cluster N Access Engagement Literacy Profiles of Users

C1 132 4.55 4.01 4.48 Digitally Empowered
Users

C2 21 2.33 2.15 2.32 Digitally Vulnerable
Users

C3 57 4.04 2 4.18 Passive Digital Users

C4 37 3.71 3.24 3.36 Motivated Developing
Users

Digital Health Engagement emerges as the key differentiating dimension between
clusters, particularly among profiles with otherwise similar levels of access and literacy.

Table 4 shows that Cluster C1 (N = 132; 53.4%) achieved the highest mean scores across
all three dimensions of DHL in the use of digital health applications (Autonomous Use and
Technical Access = 4.55; Digital Health Engagement = 4.01; DHL = 4.48), representing a
group of users with a high level of DHL in the use of digital health applications. Given
their high levels of access, engagement, and DHL, this profile was labelled Digitally
Empowered Users.

The cluster C2 (N = 21; 8.5%) exhibited the lowest mean scores across all three dimen-
sions (Autonomous Use and Technical Access = 2.33; Digital Health Engagement = 2.15;
DHL = 2.32), indicating limited access and use, low engagement, and a low level of
DHL. Due to their increased risk of digital exclusion, this profile was labelled Digitally
Vulnerable Users.

The cluster C3 (N = 57; 23.1%) was characterized by high levels of Autonomous Use
and Technical Access (4.04) and DHL (4.18), whereas Digital Health Engagement was
considerably lower (2.00). This profile was therefore labelled Passive Digital Users.

The cluster C4 (N = 37; 15%) achieved moderately high scores across all three dimen-
sions (Autonomous Use and Technical Access = 3.71; Digital Health Engagement = 3.24;
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DHL = 3.36), indicating a moderately developed level of DHL in the use of digital health
applications. Although their levels of access, engagement, and DHL do not reach those ob-
served in the first cluster, they demonstrate considerable potential for further development
of the competencies required for DHL in the use of digital health applications. Owing to
their developmental potential and relatively favorable level of engagement, this profile was
labelled Motivated Developing Users.

3.2. Demographic Characteristics of the Identified User Profiles Based on DHL in the Use of Digital
Health Applications

Figure 2 presents the distribution of DHL profiles in the use of digital health appli-
cations by sex. The results indicate that the most prevalent profile among both genders
was Digitally Empowered Users (C1), accounting for138 (56%) of female respondents and
109 (50%) of male respondents. The Passive Digital Users profile (C3) was slightly more
common among males (N = 29; 27%) than females (N = 28; 20%), whereas the Motivated
Developing Users profile (C4) was somewhat more prevalent among females (N = 24;
17%) than males (N = 13; 12%). The Digitally Vulnerable Users profile (C2) was the least
represented in both groups, comprising 9 (7%) females and 12 (11%) males.

 

Figure 2. Distribution of DHL profiles in the use of digital health applications by sex.

The results in Figure 2 indicate a relatively balanced distribution of DHL profiles
in the use of digital health applications between male and female respondents, with no
substantial gender differences.

Furthermore, Figure 3 presents the distribution of DHL profiles in the use of digital
health applications across age groups. Among respondents aged 18 to 59 years, Digitally
Empowered Users (C1) represented the most prevalent profile in every age group, rang-
ing from 48% (85 of 177) among those aged 18–29 years to 83% (15 of 18) among those
aged 30–39 years. The highest proportion of this profile was therefore observed in the
30–39 age group.

Among older users, the profile structure changed considerably. In the 60–69 age group,
all three respondents were classified as Digitally Vulnerable Users (C2), and the same
pattern was observed for the single respondent aged 70 years or older. These findings
suggest that the prevalence of profiles characterized by higher levels of DHL in the use of
digital health applications decreases with age, whereas the proportion of users with limited
DHL in the use of digital health applications increases.
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Figure 3. Distribution of DHL profiles in the use of digital health applications across age groups.

Particularly noteworthy is the youngest age group (18–29 years), in which, along-
side the dominant Digitally Empowered Users profile, there was also a relatively high
representation of Passive Digital Users (N = 53; 30%) and Motivated Developing Users
(N = 31; 18%). This finding indicates greater heterogeneity in DHL’s use of digital health
applications among younger users.

Figure 4 shows differences in DHL profiles according to years of service. Digitally Em-
powered Users (C1) represented the largest proportion among respondents with 0–9 years
of service (N = 88; 49%), 10–19 years (N = 13; 81%), 20–29 years (N = 22; 67%), and
30–39 years (N = 8; 62%). Among respondents with 40 or more years of service, Digitally
Vulnerable Users (C2) predominated (N = 4; 80%), while one respondent was classified as
a Digitally Empowered User (N = 1; 20%). The proportion of Digitally Vulnerable Users
increased from 4% (8 of 180) among respondents with 0–9 years of service to 23% (3 of 13)
among those with 30–39 years of service. However, these patterns should be interpreted
cautiously because the older service groups contained relatively few respondents.

 

Figure 4. Distribution of DHL profiles in the use of digital health applications by years of service.

The results presented in Figure 4 suggest that longer years of service are associated
with a higher likelihood of belonging to profiles characterized by lower levels of DHL in
the use of digital health applications, whereas profiles with higher levels of DHL in the
use of digital health applications are more prevalent among respondents with fewer years
of service. This pattern is consistent with the distribution of profiles across age groups,
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where older respondents were more frequently represented in the Digitally Vulnerable
Users profile.

4. Discussion
This study contributes to the DHL literature by presenting one of the first applications

of the eHLUS instrument to identify user profiles in the context of digital health applications.
By responding to calls for research on DHL profiling [24], the study extends the instrument’s
application beyond its original validation context.

Although originally developed in Germany, the use of eHLUS in Slovenia is justified
by the shared EU digital health ecosystem, which supports the comparability and broader
relevance of the findings. The good internal consistency of the Slovenian version further
strengthens confidence in the results.

The main findings revealed four DHL profiles in the use of digital health applica-
tions: Digitally Empowered Users, Digitally Vulnerable Users, Passive Digital Users, and
Motivated Developing Users. These findings complement existing research on user segmen-
tation by DHL level. Three DHL profiles were identified among Chinese students using the
DHL Instrument (DHLI) [26,27], whereas six profiles were identified among Norwegian
patients [2]. The differences in the number of identified profiles suggest that digital DHL is
a complex and context-dependent construct influenced by the measurement instrument
used, population characteristics, and the broader socio-technological environment. An
important finding of this study is that high levels of DHL do not necessarily translate into
active engagement with digital health applications. The identification of the Passive Digital
Users profile demonstrates that individuals may possess adequate access to DHTs and
strong DHL skills while remaining relatively disengaged from digital health services.

The analysis of the demographic characteristics of the identified DHL profiles revealed
that the working-age population generally demonstrates at least a basic level of DHL [23].
Nevertheless, important differences were observed across age groups. Respondents aged
30–39 years, who typically had 10–19 years of service, exhibited the highest levels of DHL in
the use of digital health applications, regardless of gender. In contrast, younger respondents,
particularly those with up to 9 years of service, reported lower engagement with digital
health applications. This is reflected in the relatively high proportion of respondents
classified as Passive Digital Users, a profile characterized by adequate access and literacy
but low engagement. This finding further supports the notion that sufficient access and
literacy do not necessarily lead to active engagement with digital health applications.

One possible explanation for this finding is that younger individuals generally have
fewer healthcare needs due to their better overall health status [28]. On the other hand,
older respondents and those with more than 20 years of service also demonstrated lower
levels of use of digital health applications, which may be associated with lower digital
competence and greater barriers to adopting new digital technologies. Older individuals
may continue to rely more heavily on traditional forms of healthcare interaction, such
as telephone consultations and in-person visits. Overall, the findings suggest that DHL
reaches its highest level during the middle stage of working life, when sufficient digital
competencies coincide with a greater need to utilize healthcare services [28].

Furthermore, the findings provide additional evidence that DHL should not be viewed
as a homogeneous construct, as it consists of multiple interrelated dimensions. At the
same time, DHL builds on digital health competencies that enable individuals to effec-
tively use DHTs and applications. In this regard, the study complements and extends
previous research that primarily focused on the development of digital health competency
profiles [29–31]. Whereas these studies classified individuals according to levels of digital
health competencies, the present study extends this approach by identifying DHL profiles.
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Such an extension is meaningful because digital competencies constitute a fundamental
prerequisite for the development of digital literacy [32].

4.1. Theoretical Implications

The study contributes to the development of DHL theory in several ways. First, it
represents one of the first applications of the eHLUS instrument for segmenting users
of digital health applications, thereby extending its use beyond its original validation
context [24]. Second, the findings highlight that engagement should be considered a distinct
and critical dimension of DHL, rather than a direct consequence of digital competencies.

Third, by identifying four distinct user profiles, the study proposes a novel typology
of DHL that enables a more nuanced understanding of differences among users of digital
health applications and provides a foundation for further theoretical development and
comparative research across different contexts.

4.2. Practical Implications

The findings have important practical implications for the Slovenian healthcare system,
the broader EU context, and the advancement of digital healthcare within the framework of
Society 5.0. As initiatives such as the European Health Data Space (EHDS) and Improving
Digital Empowerment for Active Healthy Living (IDEAHL) are being implemented, DHL is
becoming a key prerequisite for the effective use of digital health services and an important
factor in improving the quality of healthcare delivery [24,33].

The identified profiles facilitate a better understanding of differences among user
groups and provide a foundation for developing tailored educational programmes, com-
munication strategies and user-centred digital health solutions. These findings highlight
the need for profile-specific interventions that address differences in access, literacy, and
engagement. Healthcare professionals can contribute to such interventions by adapting
their guidance and support to the needs of users with different DHL profiles. Providing
healthcare professionals with appropriate training and practical support may enhance their
ability to help users adopt and use DHTs effectively.

The findings may also support developers of digital health applications in designing
and adapting applications to the needs of diverse user groups with the aim of improving
the user experience. In this regard, digital health applications should be easy to use,
accessible to a broad range of users, and supported by clear instructions and user assistance
mechanisms. Such approaches may help reduce digital inequalities among users of digital
healthcare and promote more effective, inclusive adoption of DHTs.

4.3. Limitations and Future Research

Despite its important contributions, the study has several limitations. The sample was
obtained through convenience online sampling, which limits the generalizability of the
findings to the broader population of users of the Slovenian healthcare system. In addition,
younger individuals were overrepresented in the sample, which may have influenced the
identified structure of DHL profiles. Furthermore, the study relied on self-reported data
and employed a cross-sectional research design, limiting the interpretation of the findings
as causal. Additionally, the relatively small size of certain clusters should be considered
when interpreting subgroup differences.

Future research should examine the stability of the identified profiles using more
representative samples and across different national and cultural contexts. Further studies
should also investigate how the identified profiles differ in terms of actual use of digital
health applications, trust in digital healthcare, and willingness to adopt emerging tech-
nologies, including artificial intelligence. Another particularly important area for future
research is the relationship between digital health competencies and DHL. Such investiga-
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tions could provide a deeper understanding of the extent to which digital competencies
serve as a prerequisite for DHL’s development in the use of digital health applications.

Overall, the findings confirm that DHL is a complex and multidimensional construct
that requires a differentiated approach in both research and practice. The identified profiles
provide valuable insight into user heterogeneity and highlight that successful digital health
transformation depends not only on technological advancements but also on a nuanced
understanding of users’ capabilities and engagement patterns.

The findings demonstrate that user engagement with digital health applications arises
from the interplay among multiple interrelated system elements, including access to tech-
nology, digital literacy, healthcare services, and user characteristics.

Without sufficient levels of DHL and active engagement, digital health applications
cannot fully realize their potential to improve healthcare delivery and accessibility.

5. Conclusions
This study identified four distinct DHL profiles among users of digital health appli-

cations: Digitally Empowered Users, Digitally Vulnerable Users, Passive Digital Users,
and Motivated Developing Users. The findings demonstrate that access and DHL do not
necessarily lead to active engagement with digital health services. Recognizing differences
in users’ access, literacy, and engagement provides a valuable foundation for targeted
educational interventions and user-centred digital health solutions. By addressing the
specific needs of different user profiles, healthcare professionals and systems can promote
more inclusive and effective use of digital health applications and support the continued
digital transformation of healthcare.
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