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Highlights

What are the main findings?

e Mobile applications have established themselves as the main channel for access-
ing digital health in Spain, driving most of the increase in eHealth use following
the pandemic.

e  Age stands out as the most decisive socio-demographic barrier to access: older people
are significantly less likely to use eHealth, while the use of digital devices clearly
improves access.

What are the implications of the main findings?

e  Public policies must prioritise digital inclusion, especially strengthening digital health
literacy among older people and groups with less technological familiarity.

e  The transition to mobile-centred access requires designing digital services to ensure
accessibility, usability and ease of use as eHealth becomes a standard component
of healthcare.

Abstract

Background/Objectives: The advent of the pandemic catalysed the global adoption of
digital health services. In Spain, this transition has markedly influenced eHealth acces-
sibility, particularly through mobile-based technologies. This study compares reported
real-access experiences of users of digital health at two key moments—2018 (pre-pandemic)
and 2025 (post-pandemic)—to identify how access determinants have evolved. Methods:
The evolution of users who have accessed digital health resources and their characterization,
including the specification of who uses websites and mobile applications, was analyzed
using binary logistic regression models for each year. These models incorporated sociode-
mographic characteristics and patterns of device usage as predictors. Results: Access
to digital health services increased significantly between 2018 and 2025. The proportion
of the population using such services increased from 50.2% to 85.4%. The use of mobile
applications grew from 24.4% to 80.2%. In 2018, access was linked to a wider range of fac-
tors, including age, education, municipality size, self-rated health, and computer or tablet
use. In contrast, the 2025 model revealed a more concentrated set of determinants. Age
emerged as the primary barrier, especially >65 years, reducing the likelihood of eHealth
access. Meanwhile, frequent use of digital devices (e.g., computers, smartwatches) was
positively correlated with accessing eHealth. Conclusions: The study reveals an increase in
access to digital health services in Spain, accompanied by shifts in the factors influencing
this access. Notwithstanding technological advances, the digital divide could persist as a
major impediment to access for the groups mentioned earlier. This analysis suggests the
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need for targeted digital inclusion measures, especially as mobile platforms are becoming
the main entry point to healthcare services.

Keywords: eHealth; digital health adoption; COVID-19; Spain; digital inclusion; health
equity; ageing; mobile health

1. Introduction

Health and healthcare provision have historically been one of the pillars on which
the welfare state is built. In most European countries, the organisation of health services
reflects not only a policy of care, but also a philosophical vision of the social contract [1].
From the Scandinavian models of universal coverage and public funding to mixed systems
that combine state responsibility with private participation, healthcare is conceived as a
right and an indicator of the degree of civic development [2]. Spain occupies an intermedi-
ate position: a quasi-universal system supported by general taxation, which guarantees
basic care for all citizens, but in which complementary financing and the unequal terri-
torial distribution of resources generate a mosaic of seventeen regional subsystems [3-5],
with varying levels of digitalisation, interoperability and technological literacy among
healthcare personnel [6-8]. At the same time, private provision has also gained ground in
recent years [5,9].

The 1986 “General Health Law” consolidated the principle of “equal access for equal
need”, establishing an institutional architecture geared towards equity and decentralisa-
tion [10]. During the first decade of the 21st century, technological advances opened the
door to a progressive transformation of the healthcare model. eHealth, understood as
the systematic incorporation of Information and Communication Technologies (ICT) into
healthcare processes, began to redefine the boundaries of medical care. This concept encom-
passes more than the digitalization of services; it represents an institutional commitment
to enhancing the efficiency and quality of care through global information networks [11].
Other authors have described this process as a “cultural transformation” in medicine, in
which objective data and two-way communication are gradually replacing the traditional
paternalistic model [12]

The field of eHealth provision has been impacted by significant developments in
technology, with mHealth (mobile health) emerging as the most tangible expression of this
change. The proliferation of smartphones and wearable devices has enabled a shift in the
point of care from medical offices to the patient’s everyday life [3]. Mobile applications for
monitoring physical activity, measuring vital signs, and managing medical appointments
transformed the role of the user, who went from being a passive recipient to an active
participant in the management of their health [13].

However, before 2020, the penetration of these tools was still limited and concen-
trated in young, urban and highly educated sectors. The typical patient of face-to-face
services—over 65 years of age, living in rural or semi-urban areas and with a low level
of education—was left out of this silent revolution [14]. eHealth was perceived as an
innovative complement, not as a structural necessity of the system.

The COVID-19 pandemic may have significantly accelerated the ongoing digitalisation
processes in the Spanish healthcare system, reshaping certain dynamics of access and use.
Home confinement, mobility restrictions and hospital saturation caused a veritable “sys-
temic shock” in the sense proposed by Sabatier [15-17]. The impossibility of maintaining
face-to-face services forced the immediate migration of multiple services to the digital
environment. Teleconsultation, electronic prescriptions, doctor-patient communication
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platforms, and infection tracking applications have become essential tools for sustain-
ing healthcare. This phenomenon has been documented in recent studies conducted in
Spain [18] and a comparative analysis with Portugal [19].

From a European perspective, according to data from the European Commission [20],
Spain is among the fast-trackers, in a medium-high position with regard to the evolution
of eHealth. In this regard, its strengths lie in the institutional provision of services and
technological competence. However, the Spanish model has less presence and momen-
tum in terms of citizen trust and participation in digital areas, compared to the leading
states (trendsetters).

Despite the gradual improvement in the maturity of the system [20], Spain still faces
limitations in terms of the structure of its healthcare system. The decentralisation of health
competences, which also extends to eHealth, raises questions about speed and equity of
access, guarantees that are still pending in the field of digital health.

This abrupt transition highlighted both the potential and the shortcomings of the
system. The pandemic acted as a catalyst for innovation, but it also exposed structural
inequalities in access and digital competence. For many older people or those with limited
technological resources, the increase in digital channels during COVID-19 restrictions
may have generated feelings of isolation or a perception of contact with the healthcare
system [21,22]. For other groups, however, it was an opportunity for empowerment and
self-management [10]. The paradigm shift brought with it the emergence of the ePatient, a
concept coined by Ferguson and Frydman to describe an informed, connected individual
capable of actively participating in decisions that affect their well-being, ultimately leading
to what Lupton calls the digitised healthy citizen [23,24]. The doctor-patient relationship
was transformed into a horizontal dialogue, where information no longer flows in a single
direction. Healthcare professionals began to play a “guiding” role in a distributed knowl-
edge ecosystem. However, this transition generated tensions: some professionals expressed
fears about the dehumanisation of care or bureaucratic overload associated with the use of
digital platforms [25].

During the pandemic, perceived usefulness increased significantly, driven by necessity:
digital tools became the viable channel for accessing care [26-29]. This exceptional context
meant that even people with low technological competence perceived tangible benefits
from their use, temporarily increasing the adoption rate [26,27]. However, once the critical
phase was over, gaps related to literacy and trust re-emerged [29].

Digital health literacy (eHealth literacy), defined by Norman and Skinner [30] as
the combination of traditional, informational, scientific, media, and computational skills,
proved to be a decisive factor. It is not just a matter of knowing how to use an application,
but of being able to transform information into meaningful decisions, following Sen’s
postulate of basic capabilities [31,32]. Subsequent studies show that the pandemic acted
as an accelerator of learning: Grofischddl et al. [33] found that adults over 50 reported
higher literacy levels than young people, interpreting the crisis as a forced learning process.
Even so, the digital divide persists, with citizens in rural areas or with lower levels of
education continuing to encounter barriers to access and understanding [34]. Healthcare is
no stranger to this situation either [35-37].

In this context, the welfare state is being redefined. It is no longer enough to guarantee
universal coverage; it is necessary to ensure effective digital access to public services.
Health equity in the 21st century depends as much on the right to care as on the right to
connection. In this sense, the pandemic served as a laboratory of institutional stress: it
forced governments to rethink their digital infrastructures, staff training, and information
governance models [10].
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The consolidation of the post-pandemic digital health ecosystem has revealed a para-
dox: while technology expands the possibilities for access and personalisation of care, it
also highlights new structural inequalities. The notion of “digital efficiency” cannot be
understood in isolation from social justice. As Norris [38] warns, digitalisation does not
eliminate gaps, but rather reconfigures them, shifting material inequalities into the realm
of knowledge and technological competence.

The digital divide in healthcare is shaped not only by access to technology but also
by sociodemographic, cultural, and psychological factors. Previous studies show that
age, education, gender, and geographical context influence attitudes toward healthcare
technologies [39—41]. Younger individuals tend to adopt mobile health applications and
telemedicine more rapidly, whereas older adults are often more cautious, partly due to
concerns about reduced human interaction [42]. However, positive attitudes may emerge
when digital tools are perceived as enhancing independence and security among older
users [40]. Educational level is another key determinant: individuals with higher education
tend to have more favourable attitudes toward eHealth and greater confidence in its relia-
bility, while those with lower education face difficulties in understanding digital medical
information [41,43]. Gender also introduces significant differences, with several studies
indicating that women tend to underestimate their own technological literacy and express
greater concern about ethical or privacy risks associated with health technologies [44—46].

The cultural change resulting from the pandemic extends beyond digital health.
Healthcare digitalisation has become intertwined with the expansion of emerging tech-
nologies, including Artificial Intelligence (AI), which represents a new frontier in the
post-pandemic ecosystem. Far from constituting a break with the past, Al can be inter-
preted as a natural extension of the evolution that began with eHealth, amplifying existing
trends: it automates the analysis of medical images, optimises resource allocation and
facilitates more accurate diagnoses [47-51]. However, its implementation also reopens
ethical debates about algorithmic transparency, data privacy, and the risk of dehumanisa-
tion of care [52]. These concerns reflect a constant tension between efficiency and equity:
technology promises universality, but it can deepen inequalities if it is not accompanied by
digital inclusion policies.

The present study examines the factors determining access to digital health (eHealth)
in Spain, and the ways in which these factors have evolved in a context of rapid digital
transformation. By comparing scenarios from before and after the pandemic, the research
analyses both the expansion of access and the changing role of sociodemographic factors
over time. In contradistinction to extant surveys administered by official sources, such as
the Centro de Investigaciones Sociolégicas, this study provides a more detailed analysis of
eHealth and enables a systematic longitudinal comparison.

In this context, the article focuses on two key moments: 2018, prior to the COVID-19
pandemic, and 2025, following the expansion of the digital health ecosystem. The research
question guiding this work is: how has access to eHealth changed during this period?

In order to address this question, the study pursues two main objectives: firstly, to
quantify the expansion of access to eHealth by comparing pre- and post-pandemic scenarios;
and secondly, to identify the sociodemographic factors associated with such access, as well
as how their explanatory role has evolved over time.

The analysis is guided by the hypothesis that, despite the overall expansion of dig-
ital health access, age remains a significant barrier, while the widespread adoption of
smartphones contributes to broadening access to eHealth services.
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2. Materials and Methods
2.1. Study Design

This study follows a quantitative research design based on the analysis of two cross-
sectional surveys specifically designed and implemented by the research team. The objec-
tive of this approach is to examine the relationship between Spanish citizens and access to
eHealth services, as well as to compare patterns before and after the COVID-19 pandemic.

The first survey, conducted in 2018—prior to the COVID-19 pandemic—is entitled
“Use and Attitudes towards eHealth in Spain” (hereinafter, the 2018 Survey). The second
survey, conducted in 2025, is entitled “eSactiv: Ageing and eHealth in Spain” (hereinafter,
the 2025 Survey).

Prior to their utilisation in the fieldwork, the instruments underwent a series of
rigorous review and validation processes. These processes comprised triangulation of
research team members and consultations with experts in the field of digital health. These
processes were conducted in accordance with stringent bioethical committee protocols,
which were meticulously adhered to prior to the commencement of fieldwork.

In order to ensure conceptual comparability, several questions were adapted from
commonly used indicators in national surveys on ICT use and digital practices in Spain
(CIS and INE) and Europe (Eurostat). The questionnaire was designed to allow consistent
measurement across the 2018 and 2025 survey waves.

2.1.1. Study Setting, Participants and Inclusion Criteria

The 2018 survey was conducted across Spain, covering all 17 autonomous communities
(CC. AA)), with the exception of the autonomous cities of Ceuta and Melilla. The 2025
survey also targeted the Spanish population nationwide, with a specific sub-sample of
individuals aged 65 and older. The analysis focused on identifying sociodemographic and
technological factors associated with eHealth access.

The target population for both surveys was adults residing in Spain. The inclusion
criteria were being 18 years of age or older and residing in Spain. These criteria defined the
study universe and ensured that the samples were representative of the adult population
residing in Spain.

2.1.2. Sampling Method and Sample Size Justification

The surveys employed a probabilistic sampling strategy designed to ensure repre-
sentativeness of the Spanish population. A random sampling method was applied, with
stratification based on key sociodemographic variables to ensure adequate territorial and
demographic coverage.

The 2018 survey included a total sample of 1695 respondents. Representativeness
across the entire national territory was ensured through selection criteria based on gender,
age and habitat, covering the 17 autonomous communities (CC. AA.), excluding the au-
tonomous cities of Ceuta and Melilla. The survey achieved a confidence level of 95% with
a margin of error of £2.45% for the overall sample.

The 2025 survey initially had 1599 respondents, with a representative subsample of
people aged 65 and over (N = 553). To ensure national representativeness, weighting
procedures were applied according to autonomous community (excluding Ceuta and
Melilla), gender and age group. After weighting adjustments, the effective sample size
used in the analysis was 1086 observations. The survey achieved a 95% confidence level
with a margin of error of £2.7%.

https://doi.org/10.3390 /healthcare14060807


https://doi.org/10.3390/healthcare14060807

Healthcare 2026, 14, 807

6 of 19

2.1.3. Data Collection Procedures

In the 2018 Survey, data were collected through computer-assisted telephone inter-
views (CATI). The 2025 Survey implemented a mixed-mode data collection design. Indi-
viduals aged 18-64 years completed computer-assisted web interviews (CAWI), whereas
participants aged 65 years and older were surveyed using CATI. This methodological deci-
sion was based on logistical considerations and supported by prior evidence on internet
and technology use among adults under 65. Fieldwork for the 2018 Survey was conducted
between 24 May and 21 June and the 2025 survey was conducted between 30 May and
8 July 2025.

Interviewers received prior training to ensure standardized administration of the CATI
questionnaires. In the CAWI modality, participants accessed the survey through a secure
online platform. Informed consent was obtained from all participants prior to participation,
and anonymity was guaranteed throughout the process. In both surveys a pilot test was
conducted to assess clarity, length, and internal consistency of the questionnaire before
full deployment.

2.2. Variables

Both surveys allow for the comparison of two contrasting scenarios (pre- and post-
pandemic) and the quantification of the evolution of access to digital health. The analysis
focuses on identifying the sociodemographic and technological factors associated with
such access. To this end, two binary logistic regression models were developed—one for
each survey—capable of establishing correlations between the factors that estimate greater
use of eHealth tools, as well as establishing comparisons between this access before and
after the COVID-19 pandemic. This technique was chosen due to the dichotomous nature
of the dependent variable, the availability of data, and the interpretation of the subsequent
results. For the selection of sociodemographic variables (see Table 1), it should be noted
that those present in both surveys were collected, illustrating a fair comparison between
the final models. Thus, the following stratification variables were chosen: gender, age,
household composition, place of residence, educational level, income, employment status,
chronic disease, and self-perceived health status.

Regarding the variables relating to the use of technological devices, these focus on the
use of mobile phones, tablets, computers (both laptops and desktops) and smart watches.
It is important to note that certain devices were not as prevalent at the two specified
points in time, which also suggests the possibility of technological advancements and
trends in wearable devices. Nevertheless, although certain response categories emerge,
comparability is maintained and technological updates are also taken into account, thereby
enabling the assessment of the impact of each tool.

Finally, a new variable, Access to eHealth, has been created, resulting from the merger
of questions on access to the digital health system via both websites and mobile applications.
This is the result of combining, in each of the surveys, questions about access to the digital
healthcare system via the website and /or mobile applications.

It should be noted that these variables have undergone an additional recoding process,
being configured as dummy variables —where 0 represents the absence of a condition,
while 1 represents the presence of a phenomenon— in order to adapt them to binary logistic
regression models.
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Table 1. Recoded variables.

Variables Recoded Categories
Gender Man; Woman
Age by Groups 18-34; 35-49; 50-64; >65

One person; Two people; Three people; Four people; Five
people or more

Less than 5000 inhabitants; Between 5000 and 25,000

Place of Residence inhabitants; Between 25,000 and 100,000 inhabitants; More
than 100,000 inhabitants

Household composition

No education; Primary education; Lower secondary

Education education; Upper secondary education; Higher education
No Income; Less than €1200; Between €1200 and €1800;
Income Between €1800 and €2500; Between €2500 and €4000;
More than €4000
Employed; Unemployed; Student; Retired;
Employment Status Domestic Worker
Chronic Illness Chronic Illness; No Chronic Illness

Very Good Health; Good Health; Regular Health; Poor

Health Status (self-perceived) Health; Very Poor Health

Mobile Phone Usage; Tablet Usage; Computer Usage;

Device usage Smartwatch Usage

Access to eHealth Access_No; Access_Yes

2.3. Statistical Analysis

Following the methodological proposal, this section describes certain issues related to
the statistical analysis proposed for this research. The analyses were performed using IBM
SPSS Statistics (Version 29.0.2.0 (20)) and RStudio statistical software (Version 2026.01.1).

First, the results regarding access to digital health services, whether via the web,
mobile devices, or both, are presented descriptively in order to illustrate the evolution in
recent years, as well as the impact of COVID-19 on the spread of these tools.

Regarding the binary logistic regression analysis, a parsimonious model was con-
structed that included only those variables that were statistically significant in explaining
access to eHealth services. An analysis process was carried out in which the variables were
systematically evaluated and sequentially retained or excluded based on their contribution
to the model fit, allowing the final model to focus on the most relevant predictors.

Two models were created, one per survey, the results of which are distributed across
three graphical elements. The first, corresponding to the “Model Summary”, contains the
main statistical elements of this analysis, offering an overview of each of the survey results.
Therefore, different pseudo R2 values are presented—McFadden’s R2, Cox and Snell’s R2,
Nagelkerke’s R2 and Tjur’s R2—which are key measures for evaluating the degree of fit of
the model to the data. Following this section, the table of “Model Coefficients” is presented,
which indicates the strength of the independent variables on the dependent variable. In
this regard, different statistics are included, such as the Beta Estimator (B), the Standard
Error (SE), the Z value, the significance level (p), and the different Odds Ratios (OR). As a
complement, these tables are accompanied by a graphical representation of the ORs with
their corresponding confidence levels, using forest plots.

Finally, the appendices section is completed with additional information intended
to evaluate the overall significance and internal consistency of the estimated models.
Specifically, it includes the Omnibus likelihood ratio test, used to test the joint significance
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of the model. Likewise, the Variance Inflation Factor (VIF) is reported as a diagnostic
statistic of multicollinearity among the independent variables (see Appendix A).

2.4. Ethical Considerations

The study is based on two survey waves conducted in 2018 and 2025. In both cases,
participants were contacted by trained fieldwork staff using non-personal telephone and
email databases. Prior to participation, respondents were informed about the purpose and
funding of the study, the identity of the research team and responsible institutions, and the
intended use of their anonymised data. Participation was voluntary, and informed consent
was obtained verbally from all participants before proceeding with the questionnaire. The
study was conducted in accordance with the principles of the Declaration of Helsinki.

The first survey was conducted in 2018, prior to the establishment of the institutional
Bioethics Committee at the University of Santiago de Compostela. Nevertheless, the study
complied with the applicable national and European data protection regulations in force at
the time, including Regulation (EU) 2016/679 General Data Protection Regulation (GDPR)
and its Spanish complement, Organic Law 3/2018 on the Protection of Personal Data and
Guarantee of Digital Rights (LOPDGDD). The survey was anonymous, non-interventional,
and based on voluntary participation with prior information provided to respondents.

The second survey, conducted in 2025, received ethical approval from the Bioethics
Committee of the University of Santiago de Compostela (reference USC 44/2024, approved
on 23 May 2024). All procedures complied with relevant international ethical standards for
research involving human participants.

No personally identifiable information was collected. All data were processed anony-
mously, stored securely, and used exclusively for academic research purposes.

3. Results

The results are presented in four sections: (1) a description of the sociodemographic
characteristics of the sample; (2) an overview of the expansion of access to digital health
between 2018 and 2025; (3) factors associated with access in 2018; (4) factors associated
with access in 2025; and (5) a comparison between the two models.

3.1. Sociodemographic Characteristics of the Sample

Table 2 presents the sample distribution by gender and age group, for both rounds
of the survey. This distribution reflects the sociodemographic structure of the Spanish
population, thus ensuring the representativeness of the samples.

Table 2. Sociodemographic characteristics of the sample in 2018 and 2025.

. 2018 2025
Variabl ategories
ariables g N o N %
Cend Man 828 48.8% 527 48.5%
enaer Woman 867 51.2% 559 51.5%
18-34 354 20.9% 242 22.3%
Ave by Groups 35-49 407 24.0% 305 28.1%
&e by P 50-64 505 29.8% 290 26.7%
>65 429 25.3% 248 22.9%

The final sample size was N = 1695 participants for the 2018 survey and N = 1086 for
the 2025 survey, after applying the weighting procedures.
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3.2. Access to Digital Health in 2018 and 2025: Overview

Table 3 shows a comparison of access to digital health services in 2018 and 2025,
specifically evaluating two main modalities provided by the regional health system: access
to websites and access to mobile applications.

Table 3. Comparison of access to digital health in 2018 and 2025.

2018 2025
Access to... YES NO YES NO
N % N % N % N %
Website 545 50.2% 540 49.8% 433 59.0% 301 41.0%
Mobile application 132 24.4% 409 75.6% 684 80.2% 169 19.8%
One or both 545 50.2% 540 49.8% 571 85.4% 98 14.6%

In terms of access to health websites, 50.2% of respondents had accessed them at some
point in 2018, while in 2025 this percentage of access rises moderately to 59%.

In the case of access to mobile health applications, the projected changes are very
significant. In 2018, only 24.4% of participants used mobile applications to access health
services, compared to 75.6% who had not accessed them. In contrast, in 2025, access
increases significantly, reaching 80.2% of the population who do access them.

If access via at least one of the two channels (website and/or mobile application) is
considered, a substantial increase can be observed between 2018 and 2025. In aggregate
terms, access to digital health has gone from covering approximately half of the population
(50.2%) in 2018 to reaching a large majority (85.4%) in 2025.

3.3. Access in 2018

Table 4 shows the results of model 1 estimated to explain access to digital health
in Spain in 2018 via the website and/or mobile applications. The results show that the
model has moderate and statistically significant explanatory power (x> = 125; p < 0.001).
The pseudo-R?>goodness-of-fit indicators are 0.086 (McFadden), 0.112 (CoxSnell) and
0.150 (Nagelkerke). Furthermore, as presented in Appendix A, all values estimated us-
ing Variance Inflation Factors (VIF) remain well below conventional cutoff thresholds,
confirming the absence of multicollinearity among the predictors.

Looking first at the estimated coefficients (B), a set of variables is identified that have
negative effects on the probability of access to digital health in 2018. Specifically, belonging
to the over-65 age group is associated with a negative and statistically significant coefficient
(B=—0.631; p = 0.014). Similarly, having secondary education shows a significant negative
effect at 99% confidence (B = —0.759; p < 0.001), as does reporting regular health status
(B =—0.605; p = 0.003).

Conversely, several variables have positive coefficients, suggesting a higher prob-
ability of access to digital health. Residing in municipalities with between 25,000 and
100,000 inhabitants is positively associated with access (B = 0.403; p = 0.009), as is suffering
from a chronic disease (B = 0.577; p < 0.001). Likewise, variables linked to the use of digital
technologies show significant positive effects: tablet use has a positive and significant
coefficient (B = 0.394; p = 0.003), while computer use has the highest coefficient in the model
(B=1.216; p < 0.001).

Figure 1 graphically summarises these results using odds ratios (OR) and their 95%
confidence intervals, taking the dashed vertical line at OR = 1 as a reference. Predictors
whose intervals do not intersect this line show statistically significant associations with
access to digital health in 2018.
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Table 4. Binary logistic regression model of access to eHealth in 2018.
Model Summary
Global Model Testing
Model Deviance AIC BIC R2pier R2cs R%y R2p x2 gl r
1 1331 1347 1387 0.0861 0.112 0.15 0.114 125 7 <0.001
Model Coefficients
95% CI 95% CI
Predictor Estimator (B) Lower Upper SE V4 p g:tcils Lower Upper
Constant -1.209 —16.293 —0.788 0.215 —5.63 <0.001 0.299 0.196 0.455
Over 65 years old —0.631 —11.356 -0.127 0.257 —2.45 0.014 0.532 0.321 0.881
Between 25,000 and 100,000 inhabitants 0.403 0.0992 0.707 0.155 2.6 0.009 1.496 1.104 2.028
Secondary Education —0.759 —10,966 —0.422 0.172 —4.41 <0.001 0.468 0.334 0.656
Chronic Illness 0.577 0.2902 0.865 0.147 3.94 <0.001 1.781 1.337 2.374
Regular Health —0.605 —10,008 —0.209 0.202 -3 0.003 0.546 0.368 0.811
Tablet Use 0.394 0.1328 0.654 0.133 2.96 0.003 1.482 1.142 1.924
Computer Use 1216 0.8159 1.617 0.204 5.95 <0.001 3.374 2.261 5.036

Over 65 years old

Between 25,000 and 100,000 inhabitants

Secondary education

Chronic ilness

Regular health

Tablet use

Computer use

Note. Models estimated using sample size of N = 1051. The estimators represent the log odds of ‘Access_Yes =1’
vs. “Access_Yes =0'.
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Figure 1. Forest Plot Model 1.

In the range below unity are the variables associated with a lower probability of access:
being over 65 years of age (OR = 0.532), having secondary education (OR = 0.468) and
reporting regular health status (OR = 0.546). Conversely, the range above OR = 1 contains
factors that increase the probability of access, including living in municipalities with
between 25,000 and 100,000 inhabitants (OR = 1.496), having a chronic disease (OR = 1.781),
the use of a tablet (OR = 1.482) and, most notably, the use of a computer, which more than
triples the probability of access to digital health in 2018 (OR = 3.374).

3.4. Access in 2025

Table 5 shows the results of model 2 estimated for access to eHealth in 2025 via
the website and /or mobile applications. The overall contrast of the model is statistically
significant (x? = 180; p < 0.001), indicating an adequate joint fit of the variables included. The
pseudo-R?goodness-of-fit indicators reach values of 0.323 (McFadden), 0.163 (CoxSnell) and
0.385 (Nagelkerke), reflecting a notable increase in the explanatory power of the model. VIF
diagnostics indicate no evidence of multicollinearity among the independent variables (see
Appendix A), thereby supporting the stability and reliability of the estimated coefficients.
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Table 5. Binary logistic regression model of access to eHealth in 2025.
Model Summary
Global Model Testing
Model Deviance AIC BIC R2per R2cs R%y R%p x? gl 4
2 376 319 344 0.323 0.163 0.385 0.323 180 4 <0.001
Model Coefficients
95% CI 95% CI
Predictor Estimator (B) Lower Upper SE V4 4 g;lt?s Lower Upper
Constant 1.672 1.0279 2.32 0.329 5.09 <0.001 5.322 2.7951 10.133
Between 35 and 49 years old 1.539 0.2037 2.87 0.681 2.26 0.024 4.661 1.2260 17.721
Over 65 years old —2.185 —2.7772 -1.59 0.302 -7.23 <0.001 0.112 0.0622 0.203
Computer Use 1.015 0.4663 1.56 0.28 3.62 <0.001 2.760 1.5940 4.780
Smartwatch Use 0.678 0.079 1.28 0.306 2.22 0.027 1.970 1.0822 3.585

Between 35 and 49 years old

Over 65 years old

Computer use

Smartwatch use

Note. Models estimated using sample size of N = 1008. The estimators represent the log odds of ‘Access_Yes = 1
vs. “Access_Yes =0’.

Looking first at the estimated coefficients (B), there is a large negative effect associ-
ated with the group of people over 65 years of age (B = —2.185; p < 0.001), indicating a
significantly lower probability of access to eHealth in 2025.

Conversely, several positive coefficients are identified. The 35-49 age group has
a positive and statistically significant effect (B = 1.539; p = 0.024). This suggests that
individuals in this age range have a higher likelihood of using eHealth services in 2025.
Likewise, computer use maintains a significant positive effect (B = 1.015; p < 0.001).

Finally, a variable linked to the use of emerging digital devices is incorporated, whose
effect is also positive and significant. Specifically, the use of smartwatches is associated
with a higher probability of access to eHealth (B = 0.678; p = 0.027).

Figure 2 provides a concise visual summary of the results of Model 2 by displaying
the odds ratios (OR) and their 95% confidence intervals, using the dashed vertical line at
OR =1 as a reference point.

5 10 15
Odds Ratio (95% Cl)

Figure 2. Forest Plot Model 2.

The variable corresponding to being over 65 years of age (OR = 0.112) is the only one
in the range below unity, indicating a substantially lower probability of accessing eHealth
in this age group. Conversely, the range above OR = 1 concentrates the factors associated
with a higher probability of access, notably the age group between 35 and 49 years old,
which has the highest odds ratio in the model (OR = 4.661), followed by computer use
(OR =2.760) and smartwatch use (OR = 1.970).
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3.5. Comparison of Models

Finally, Table 6 presents a summary comparison of the estimated coefficients (B) and
odds ratios (OR) of the models analysed. The comparison between the models estimated
for 2018 and 2025 allows us to identify relevant changes in the determinants of access to
eHealth in Spain, both in terms of explanatory power and in the intensity and configuration
of the effects associated with the variables included.

Table 6. Summary of variables and odds ratios.

Model 1 Model 2
Variables 5 . . .
Estimator (B) Odds Ratio Estimator (B) Odds Ratio
Between 3549 years old - - 1.539 4.661
Over 65 years old —0.631 0.532 —2.185 0.112
Between 25,000 and 100,000 inhabitants 0.403 1.496 - -
Secondary Education —0.759 0.468 - -
Chronic Illness 0.577 1.781 - -
Regular Health —0.605 0.546 - -
Tablet Use 0.394 1.482 - -
Computer Use 1.216 3.374 1.015 2.760
Smartwatch Use - - 0.678 1.970

Firstly, there is a notable increase in the explanatory power of the model in 2025
compared to 2018, as reflected in the pseudo—R2 values. While in 2018 the adjustment
indicators showed moderate levels, in 2025 they reach substantially higher values. These
differences should be interpreted with caution, as pseudo-R% measures in logistic regression
are sensitive to changes in the distribution of the dependent variable. Given the substantial
increase in overall access to digital health services between the two years (from 50.2% to
85.4%), some of the improvement in model fit could also reflect changes in the prevalence
of outcomes.

In addition, it is important to acknowledge the inherent limitations of using self-
reported data through surveys. Responses may be subject to various biases, such as recall
bias or social desirability bias.

In both models, belonging to the group of people over 65 years of age is negatively
associated with access to eHealth; however, in 2025 this effect not only remains, but
increases considerably in magnitude. At the same time, in 2025, an intermediate age
group—people between 35 and 49 years of age—becomes relevant, showing a significantly
higher probability of access.

Likewise, there are significant changes in the role of territorial and health variables.
While in 2018, residence in medium-sized municipalities and the presence of chronic
diseases were positively associated with access to digital health, these variables are no
longer significant in the 2025 model.

In this regard, variables related to the use of digital technologies are becoming increas-
ingly important in explaining access to eHealth. Computer use remains a robust predictor
in both periods, although its relative effect is reduced in 2025. Complementarily, the 2025
model incorporates the use of smartwatches, which emerges as a significant factor.

Overall, the comparison between the two models shows a change in the structure of
the factors associated with access to eHealth between 2018 and 2025. While in 2018 access
is related to a broader set of sociodemographic, territorial and health variables, in 2025 the
model focuses on a smaller number of predictors with greater magnitude effects.
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4. Discussion

The results of this study show a significant evolution in access to digital health services
in Spain between 2018 and 2025, pointing to a progressive consolidation of eHealth as an
organic infrastructure of the National Health System. However, beyond the increase in its
reach—with 85.4% of the population accessing it through some digital channel—the most
significant change lies in the transformation of the type and means of access. In this regard,
there has been a shift from web portals, which were previously the predominant gateway, to
mobile applications, which have now become the primary access points. This shift indicates
a decentralisation of the healthcare system, which is consistent with the transition described
by Mesko et al. [12]: from an institutional model of care to a distributed practice centred on
citizens (with more autonomy managing their health, requesting medical appointments,
accessing digital medical records or electronic prescriptions).

The Davis” Models [53] are also relevant here, with mobile applications playing a deci-
sive role in terms of perceived usefulness. The link between socio-demographic variables
and cultural and attitudinal factors before technological changes is also highlighted, with
regard to the devices and interfaces which, as Venkatesh et al. [54], point out, serve to
understand the uneven adoption of digital health tools [55,56].

This empirical finding coincides with the shift in the “point of care” described by
Mahou et al. [3], which positioned mHealth as the natural bridge between the healthcare
system and the patient’s daily life, based on the democratisation that smartphones represent
in terms of access points.

The expansion of access to eHealth, in conjunction with the significance attributed
to age in the findings, serves to reinforce the notion of a “systemic shock” [15-17], taken
up by Barral [10] to explain the forced digitalisation of the healthcare system. The ad-
vent of the pandemic provided the necessary impetus to overcome bureaucratic inertia,
leading to the adoption of tools for both users and professionals, which played a key
role, and whose digital skills and attitudes towards technology can either facilitate or
hinder implementation [57].

Therefore, the expansion of digital health during this period was not the result of a
gradual policy, but rather of a modernisation imposed by the emergency, which demon-
strated the system’s capacity, but also highlighted the limitations of access and digital
literacy among certain population groups.

The data show that, in 2025, access depends on a smaller set of explanatory factors,
albeit with greater statistical weight. This apparent simplification reveals a reconfiguration
of the determinants of access: while in 2018 the use of eHealth was conditioned by social,
territorial and educational variables and by the type of device used, in 2025 it is mainly
concentrated on age and the devices used. This finding coincides with the views of
Norris [38], who warned that digitalisation does not eliminate gaps, but rather transforms
them. In this case, inequality seems to shift from the availability of infrastructure to the
differential capacity for appropriation and effective use of technology [31,34].

The persistence of the negative effect associated with the population over 65 years
of age is one of the most relevant findings. Despite the general increase in access, ageing
continues to act as a limiting factor; this pattern could suggest that the remaining barriers
faced by older adults relate primarily to limited digital skills, rather than to technical short-
comings of the applications or web platforms. Although Grofischédl et al. [33] document
an increase in digital literacy among people over 50, driven by forced learning during the
pandemic, this progress does not seem to have been sufficient to ensure full inclusion.

The convergence between these empirical results and theoretical postulates reinforces
the idea that digital health is not only a technical innovation, but also a cultural mutation
of the healthcare contract itself. In this sense, the ePatient profile proposed by Ferguson
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and Frydman [23] emerges here not as a potential figure, but as a statistical reality: most
users manage their health from their mobile phones, which would allow them to access
personalised information and participate more actively in decision-making. However, this
growing horizontal flow of information also generates new tensions. As Lupton [24] warns,
digital citizenship may also foster new forms of technological dependence, potentially
shifting trust from healthcare professionals towards algorithmic systems. Recent research
on the use of artificial intelligence in health-related decision-making and self-diagnosis
suggests that, although these tools are increasingly used by patients, they often generate
generic recommendations and require professional supervision, highlighting the risks
associated with their uncritical adoption [25,49,58,59].

The rise of wearables and continuous monitoring systems confirms the expansion of
Eysenbach’s paradigm [11] towards eHealth focused on prevention and personalisation.
However, this process is not without ethical and regulatory dilemmas. The control of
biometric data, privacy and algorithmic transparency pose challenges similar to those
highlighted by Drezga-Kleiminger et al. [52]. In this sense, it would be reaffirmed that
healthcare digitalisation, if not accompanied by inclusion policies, can reproduce the
inequalities it seeks to correct. Thus, technological efficiency cannot be separated from
social justice: a digitally advanced but cognitively exclusionary healthcare system would
violate the principle of equity [10].

Limitations

This study has several limitations that should be considered. Firstly, although the
data used are representative of the Spanish population by age, gender and autonomous
community, the sample size does not allow for stratified regional analyses. The diver-
sity of regional health systems in Spain means that territorial differences in digital ac-
cess may remain obscured. Future research should therefore examine regional contexts
more explicitly.

Secondly, the quantitative and self-reported nature of the data restricts the ability to
capture the experiences and meanings underlying digital exclusion. Survey responses may
also be affected by recall or social desirability bias. Complementary qualitative approaches
would provide a deeper understanding of these dynamics.

Finally, this research focused on sociodemographic factors and digital device use
to examine their evolving influence on eHealth access between 2018 and 2025, with age
emerging as a particularly important determinant. A limitation is the mixed-mode data
collection in 2025 (CAWI for ages 18-64, CATI for 65+), which may introduce mode effects;
however, weighting and consistent sampling quotas help mitigate potential distortions.
Comparisons between waves should therefore be interpreted cautiously. Future research
could also incorporate attitudinal factors, perceived benefits, and technology acceptance
measures to provide a more comprehensive understanding of eHealth access.

5. Conclusions

Access to digital services has become widespread, reaching a majority of the popula-
tion, corroborating the hypothesis of its expansion, but equity remains the main challenge.
A significant number of people, especially the elderly, still lack access to eHealth, despite
the technological advancements that have democratised the internet. The persistence of
these inequalities demands a reinterpretation of founding principle of the 1986 “General
Health Law”, that of “equal access for equal need”, in a contemporary key that could be
updated as “equal access for equal digital capacity”.

In the current context, health equity depends not only on guaranteed coverage, but
also on the real possibility of understanding, using and benefiting from the digital services
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available. From this perspective, digital literacy in health is revealed as a new social
determinant of well-being, comparable in importance to education or income, as anticipated
by Norman and Skinner [30].

In this sense, it is suggested that smartphones, in line with the hypothesis and objec-
tives of this research, would have served to expand eHealth coverage, given the radical
changes in access. However, the positive influence of devices such as computers, which
continue to play an important role in both the pre-pandemic and post-pandemic models, as
well as tablets (2018) and smartwatches (2025), could be pointing to a parallel phenomenon.
In other words, although the role of smartphones has been and remains critical in this
growing context of mHealth [3], reaching a large part of the population through apps no
longer seems to have an effect per se, but has been diluted as it has become widespread.
On the other hand, knowing how to use other types of devices that are either more complex
or more specific revives the idea that not everything depends on access (although this is
still not universal).

Beyond digital skills, one possible explanation lies in the design of the services them-
selves: in many cases, mobile applications do not allow advanced procedures to be com-
pleted and refer users to traditional web portals, which continue to have usability lim-
itations on mobile interfaces. As a result, more complex procedures tend to require a
change of platform to devices such as computers, where users with greater technological
experience have a relative advantage. In addition, electronic identification systems in
Spain have historically been geared towards use on computers, reinforcing this primacy.
These interpretations, however, should be verified by qualitative evidence, as noted in the
limitations of the study.

The findings of this study have particularly relevant implications for the design of
public policies on digital health. Analysis of the results points to the urgent need for a
redesign that should simultaneously address three dimensions: the technological, which
ensures interoperability, transparency and data security; the social, focused on digital
training and universal accessibility; and the cultural, focused on rebuilding the trust and
empowerment of citizens/patients. Digital literacy, like reading literacy in its day, is now a
necessary condition for the technological revolution to become a democratic revolution in
the well.

Likewise, the results obtained underscore the relevance of developing lines of research
that delve into the effective use and real exploitation of eHealth services, as well as the
effects that the integration of equity can have on their design, delivery and evaluation.
Understanding these processes will be essential to guide public policies capable of ensuring
that digitalisation contributes to an inclusive healthcare system.

Finally, the comparison between the pre- and post-pandemic scenarios confirms that
the COVID-19 pandemic has been a turning point in the digitalisation of the Spanish
healthcare system. This episode has served as a historical laboratory that has accelerated,
in a short period of time, transformations that under normal conditions would have taken
decades. Forced digitalisation, the expansion of telemedicine, the incorporation of artificial
intelligence and the emergence of a new digital patient profile are the cornerstones of a
profound restructuring of the welfare state. In this context, the central question is no longer
whether technology should be integrated into the healthcare system, but how to do so
without compromising equity or public trust.
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Appendix A
Appendix A.1

Table Al. Diagnosis of model 1.

Omnibus Likelihood Ratio Test Collinearity Statistics
Predictor 2
X gl 4 VIF Tolerance
Over 65 years old 6.15 1 0.013 1.02 0.978
Between 25,000 and 100,000 inhabitants 6.83 1 0.009 1.01 0.994
Secondary Education 20.09 1 <0.001 1.02 0.977
Chronic Illness 15.88 1 <0.001 1.08 0.929
Regular Health 9.17 1 0.002 1.06 0.944
Tablet Use 8.76 1 0.003 1.03 0.973
Computer Use 39.35 1 <0.001 1.04 0.964

Appendix A.2

Table A2. Model 2 diagnosis.

Omnibus Likelihood Ratio Test

Collinearity Statistics

Predictor s
X gl p VIF Tolerance
Between 35 and 49 years old 7.15 1 0.008 1.10 0.911
Over 65 years old 60.40 1 <0.001 117 0.856
Computer Use 12.90 1 <0.001 1.09 0.917
Smartwatch Use 5.14 1 0.023 1.03 0.970
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