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Abstract

Background: In recent years, the healthcare sector has experienced accelerated progress in terms of the inclusion of
Information and Communication Technologies (ICTs) in its procedures and formalities. However, public administrations
have been unable to adapt to the peculiarities of the most vulnerable groups. This leads to marginalization of at-risk groups
within the healthcare system and contributes to the widening of the so-called digital divide.

Methods: Based on the analysis of the literature, three dimensions have been constructed to identify the level of inclu-
sion of web portals: the perception of quality, the perception of usability, and the importance attributed to their content.
In order to obtain data on each of these dimensions, a study was designed based on the user test methodology as a
central element (identifying and evaluating 11 vulnerable groups) and, in parallel, a survey of the general population
and heuristic tests.

Results: A high percentage of vulnerable people at risk of social exclusion are not receiving adequate healthcare due to the
digitalization of the system and the implementation of scarcely inclusive health web portals, which pose significant barriers
in service provision for the 11 selected collectives. Meanwhile, the general population is being introduced to eHealth ben-
efits, although the latter did not have high levels of digitization or a broad portfolio of services.

Conclusions: The general population has a relatively positive perspective of eHealth services, but only a minority of them
make intensive use of them, and they are not widespread in Spain as a whole. Meanwhile, the population at risk of exclusion
lacks the skills and resources to make real use of eHealth, needing “digital intermediaries” from the social sphere to achieve
results. eHealth policies are not taking into account people with higher levels of marginalization, aggravating their exclusion
and the digital divide.
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Background
In recent years, especially in the last decade, the healthcare
sector has experienced accelerated progress in the inclusion
of Information and Communication Technologies (ICTs) in
its procedures and processes1–5 via eHealth, which consists
of a series of electronic tools used in a variety of tasks
related to health and lifestyle management.6

The appearance of COVID-19 shows that new technolo-
gies are also important allies in the management of this
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pandemic, offering a wide range of opportunities related to
new services, greater productivity, easier communication, etc.7

In this context, despite the existing consensus on the
relevant role of ICT in health, the starting hypothesis of
this research is that most public administrations have
been unable to adapt to the peculiarities and demands of
those groups that have been left out of the health
system, thus contributing to the widening of the digital
divide, this is understood as the differences that occur
between individuals, households, companies, and geo-
graphic areas of different socioeconomic levels in terms
not only of their opportunities for access to ICTs but
also in terms of the usability and interaction capabilities
of certain social groups.7–22

Scientific contributions have repeatedly related the
digital divide to various factors that explain its origin and
impact on society. Among them, age,23 lack of educational
background,24 gender,25 geographic setting and the
rural-urban dichotomy,8,26,27 income level,28–31 employ-
ment status,32 migrant status,33 and finally, functional or
psychomotor issues that may condition individual personal
situations.12,34 Consequently, ICTs contribute to more
democratic social interaction but also to creating new pat-
terns of inequality and new forms of division.35

In this regard, taking the specialized literature as a refer-
ence, the following 11 groups were identified (Table 1) as
revealing serious difficulties in accessing digital health ser-
vices due to the inequalities generated by both social exclu-
sion and the digital divide.

The blind population was also added to these groups, as
it is understood that they are at a disadvantage in their inter-
action with the different Internet connection platforms and,
more specifically, with web pages; as well as, for the same
reasons, people affected by functional diversity.

In this respect, it should be noted that Spain has a decen-
tralized territorial system in which the different Autonomous
Communities (AC) assume the health matter and its provi-
sion. This article presents the results of a research work
developed between 2018 and 2021, which aims to verify
how autonomous health systems address the limitations
that different groups of users or collectives, in exclusion
or at risk of social exclusion, experience in their interaction
with electronic health services, determining how inclusive
these web portals are (or are not).

Methods
A comparative analysis has been carried out between the
health web portals of the 17 Autonomous Communities to
check how the health systems address the limitations that
different groups of users have in accessing and interacting
with eHealth services. A research method was applied
that combines quantitative and qualitative techniques
based on two tools widely used in the literature on
website usability: the heuristic test and the user test.46–56

In order to detect differences in the knowledge and use
of eHealth tools between the general population and vulner-
able groups, a third technique was applied as a survey to
elucidate, from a representative sample, the general percep-
tion that citizens have of these portals.

This combination of techniques is used with the aim of
observing the contrast between the general perception and
the particular perception of the selected groups, with heur-
istic tests as a preliminary framework for the detection of
services and characteristics. This diversity of tools and
approaches also responds to the extreme difficulty of
having a representative sample of the people who are part
of the user test target, which requires the use of qualitative
techniques to obtain information.

To organize the results obtained from this triple approach,
three dimensions were constructed to identify the level of
inclusion of web portals: the perception of the quality of the
portal, the perception of usability, and the importance attrib-
uted to its content in relation to the information and the ser-
vices available on it.

In addition, to obtain data on each of these dimensions
and to verify the way in which groups of people are
excluded from eHealth services, as well as to determine
the possible barriers that websites can generate in the pro-
vision of the service, a qualitative study based on the
methodology of the user test was chosen as the central
element of the research.

Digital inclusion requires inclusive websites. This factor,
the reverse of the digital divide, goes beyond mere digital lit-
eracy, insofar as it not only consists, according to Olarte
Encabo,57 in the acquisition of digital and informational, edu-
cational and knowledge skills. It also entails a real social
impact, measured in the improvement of the living conditions
of individuals and groups. The European Commission58

points out that digital inclusion implies that all people can
contribute to and benefit from the digital economy and
society through a set of measures such as ensuring access
to ICT, the development of assistive technologies aimed at
people with disabilities, the digital literacy of the population,
as well as social inclusion, focusing on the most disadvan-
taged sectors of society with specific programs to help
them join the digital world.

Digital inclusion in the field of web pages is reflected
in two main attributes: accessibility and usability. While
accessibility is the possibility for the greatest possible
number of people to access and use the functionalities
of a web page, regardless of the individual’s limitations
or those derived from the context of use,59 usability is
a quality attribute that evaluates the ease of use of web
pages.60

The three dimensions of analysis outlined above derive
directly from studies on website quality. This approach is
based on all the scientific literature reviewed and commen-
ted on this initial section, attempting to produce a synthesis
of the services from the user’s perspective. Although there
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is no unanimity among the scientific and professional
community on what web quality is, and in the absence
of a unified formal definition, there are proposals61 to
define it as the ability of a website to meet the expecta-
tions of its users and owners, determined by a set of meas-
urable attributes.

The first dimension focuses on the analysis of the per-
ception that users have of the general quality of the regional
health portals; the second focuses on the study of the usabil-
ity of these sites in order to know; the third dimension is the
importance that users give to the two main resources of a
health website: information and online services.53

According to Codina and Pedraza-Jiménez,62 there are
different methods for evaluating the quality of websites
that can be grouped into two major subsets: user studies

and expert analysis. Among the first ones are the works
on web usability. In the second group, the main model
took the form of heuristic testing, that is, an analysis
carried out by experts. This technique consists of evaluating
the elements of an interface on the basis of a checklist.

This technique makes it possible to observe how end
users interact with a website by subjecting a group of volun-
teers—in this case, a representative sample of excluded
groups—to various interaction tests with the site to record
the problems they encounter while browsing.63 The test
consisted of a first part in which a pretest questionnaire
was carried out to assess the health status profile of the par-
ticipant, as well as the use that the person makes or has
made of the web pages of the regional public health ser-
vices. In the second part, the person is subjected to two

Table 1. List of groups identified and main characteristics.

Socially excluded groups Features

People with limited resources Having a low income presents a wide range of problems for families, health care access is the
most complex and prevalent.36

Older adults The literature observed the existence of a very pronounced digital divide between young and
old adults37 that results in the difficulty, and even exclusion, of the latter to have equal
access to health services.

Economic immigrants The immigrant population has been affected by social determinants of health such as stress,
poverty, food and housing insecurity, lack of educational attainment and problems with
access to health care. Regarding this last determinant, immigrants point out linguistic and
cultural barriers, those related to the interaction with health personnel and financial
difficulties as the main barriers to this access.33

People with mental pathologies This population finds significant barriers in accessing the health system, especially those
related to the complexity of the process, but also those related to experiences of
stigmatization in health centers or hospitals38.

Population deprived of liberty or in
semi-open regime

This population often faces problems related to a lack of digital literacy due to their isolation in
prisons. However, it is a group that presents marked health care needs due to the
prevalence of infectious and psychiatric diseases, as well as dental diseases caused by
substance dependence, which also results in a higher mortality rate than the rest of the
population.39

Substance use disorders People with drug dependence are more likely than other patients to be in need of medical
care. However, they often face a number of problems and barriers that make it difficult,
such as a lack of rehabilitation programs40 or stigma among healthcare personnel.41

People providing paid sex (prostitution) Despite suffering from major problems related to their health status, such as depression,
tuberculosis, or numerous sexual aggressions,42 some studies report the existence of
barriers to their health care, such as lack of information on where to go for treatment or
how to obtain a health card.43

Gypsy population Gypsy people present social inequalities in health as evidenced, for example, by mortality and
morbidity in transmissible, chronic and environmental diseases, something that, in general,
has been associated to socioeconomic and cultural factors, as well as to poor access to
health services and low utilization of these services.44,45

Source: Own elaboration.
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preliminary tests (access to the web page and first evalu-
ation of its initial content) and three main tests (identify a
label, carry out a procedure or service, and search for infor-
mation on a topic present on the page). Finally, in the third
part, a questionnaire is carried out after the main tasks and a
post-browsing test is performed.

Sample user test

As Travieso and Planella Ribera35 points out, it is
important to remember that when dealing with problems
related to groups in vulnerable situations, stigmatization
should be avoided. However, it is useful for research to
define social groups whose members share norms,
codes, forms of communication, behavior, experiences,
etc., to establish categories delimited by different types
of personal and social needs or deficiencies. This facili-
tates monitoring, evaluation or even the reformulation
of intervention programs.

In accordance with the user profiles outlined in Table 1,
fieldwork was designed to include all of them, as shown in
Table 2. In order to put the data collected into context and
understand the functioning of the health web portals, two
other techniques were applied in parallel to cover each of
the above needs.

The sample survey

To get a better understanding of the context, a questionnaire
was carried out with questions regarding citizens” knowl-
edge, use, and valuation of eHealth services. The inter-
views, lasting between 5.7± 12.3 min, were carried out in
Spanish territory (excluding Ceuta and Melilla) to a popu-
lation of legal age with legal residence in Spain between
May 24 and June 21, 2018. Data collection was performed
with the assistance of a computer with script and interface
(CATI; Computer Assisted Telephone Interviews).

The sample survey consisted of 1695 interviews and was
based on proportional criteria, using quotas to capture rele-
vant differences and ensure adequate representativeness.
The telephone directory used (Infobel) territorially located
the landlines and cell phones that were called for the inter-
view. The selection of cases considered, in addition to the
size of the municipalities of residence, other sociodemo-
graphic profile characteristics, such as gender, age, and
housing, with a confidence level of 95% and a margin of
error of± 2.45 for the sample as a whole.

Heuristic tests

In order to know the functioning of the regional health web
portals, heuristic tests were carried out in the initial stage of
the project, so that, before the application of the user test,
relevant information on the configuration and usability of
these sites was available.59,64–69

The heuristic test is a technique belonging to the
“inspection methods”51,70 in which a group of expert
researchers analyze the web space and describe potential
problems by applying a list of criteria. For this study, it
was decided to adapt the following dimensions of analysis
from the work of Bouzas and Mahou53 and of Mahou and
Varela71: usability, previously defined, information offer,
and online services.

Thus, the electronic service can be defined as a set of
services implemented by an entity through applications
stored on their respective websites (the web pages that
have been analyzed for the research can be consulted in
the annex). On the other hand, the information offer
includes a range of data and contents related to a specific
area of competence that public administrations make avail-
able to users in a unilateral and unidirectional way.53 The
following figure allows us to identify the interconnection
between the data collection instruments used in the
research and the objective sought (Figure 1).

Results

Perception of web portal quality

Most of the people who participated in the user test consider
the existence of the web portals positively, with 58.82%
having a good or very good perception of their quality.
At the same time, they point out that, from their personal
experience, these platforms are not useful, either because
they do not have the necessary knowledge to take advan-
tage of the full potential they offer or because they do not
have the appropriate means of connection.

Similarly, the results of the survey indicate that 47.55%
of the people surveyed consider the web portal of the health
service of their autonomous community to be of high
quality. In general terms, 66.9% rate the web page as
good, compared to 18.4% who rate it as regular.

As for the “experts” analysis through the heuristic test, the
data reveal that the overall comprehensibility of the websites
is good (52.9%), although in 7 Autonomous Communities the
design and style are confusing, with Catalonia being the
Community with the worst score in this dimension.

Regarding the quality of the contents, 70.6% of the
health portals adequately highlight the most important
information; and 82.4% of them, except for the websites
of Catalonia, Extremadura, and Murcia, organize it in a
coherent and categorized manner.

Although most websites do not clearly distinguish between
information and services, 53% of Autonomous Communities
have a catalog of online services. However, Aragon, Murcia,
and the Basque Country, although they do have a catalog, it
is confusing both in terms of content and organization.
Regarding the presence of personalized profiles, the vast
majority (94.1%) show the contents according to the user
profile and only Aragon lacks this option.
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In terms of style and color, all the web portals show con-
sistency and coherence, as well as the contrast between the
texts and the background. In three out of four Autonomous
Communities, the texts are legible and the font size and
spacing allow for comfortable reading and interaction, but
not in the websites of the Canary Islands, Castile and
Leon, and Castile-La Mancha and Extremadura.

Finally, the data on multimedia materials and the avail-
ability of windows for displaying content indicate that

their presence does not represent a problem in site naviga-
tion for 82.4% of the Autonomous Communities.

Perception of web portal usability

The representatives of the different groups—user test—
showed in the tests serious difficulties in the use of the
regional web portals. In the main tests as well as in the post-
questionnaire and in the post-navigation test, a majority of

Table 2. List of groups, collaborating entities, and interview locations.

Group Collaborating entity Interview location

People with mental
pathologies

Asociación de Familiares e amigos dos enfermos mentais
Fonte da Virxe (Fonte da Virxe Association of Relatives
and Friends of the Mentally Ill)

Office of the Asociación de Familiares e
amigos dos enfermos mentais Fonte da
Virxe, in Santiago de Compostela

Economic immigrants Cáritas Diocesana de Santiago de Compostela
(Diocesan Caritas of Santiago de Compostela)

Office of the Cáritas Interparroquial de
Santiago, in Santiago de Compostela

People with limited
resources

Cociña Económica de Santiago
(Economic Cociña of Santiago)

Cociña Económica de Santiago, in Santiago
de Compostela

Homeless people

People affected by functional
diversity (physical, psychic
or sensory)

Confederación Galega de Persoas con Discapacidade
(COGAMI)
(Galician Confederation of People with Disabilities)

Central office of the COGAMI Galicia, in
Santiago de Compostela.

Fundación Down Galicia
(Down Galicia Foundation)

Office of the Down Galicia (Down Compostela
Building), in Santiago de Compostela

Older adults Cruz Vermella Santiago
(Red Cross Santiago)

Office of the Cruz Roja Santiago, in Santiago
de Compostela

People deprived of liberty or
in semi-open regime

Emaus Fundación Social
(Emaus Social Foundation)

Office of the Emaus Fundación Social, in Vigo

Gypsy population Fundación Secretariado Xitano
(Xitano Secretariat Foundation)

Office of the Fundación Secretariado Xitano,
in Santiago de Compostela

Blind population ONCE- Santiago de Compostela Office of the ONCE- Santiago de Compostela,
in Santiago de Compostela.

Facultad de Ciencias Políticas y Sociales de la
Universidad de Santiago de Compostela, in
Santiago de Compostela

People providing
remunerated sex
(prostitution)

Programa Vagalume (Cáritas)
(Vagalume Program—Caritas)

Office of the Programa Vagalume, in
Santiago de Compostela

Substance use disorders Unidade Municipal de Atención á
Drogodependencia-UMAD Santiago de Compostela
(Municipal Unit of Attention to Drug Dependency–
UMAD Santiago de Compostela)

Office of the municipal de la
UMAD-Santiago, in Santiago de
Compostela

Source: Own elaboration.
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people are unable to complete the management in an
optimal way. In the information access test and the services
test, the participants attribute this inability to various
causes, from the inadequate design of the pages and the
location of these resources in a peripheral place on the
pages, to the numerous actions they have to take to com-
plete the management. This causes them to abandon the
task on numerous occasions, try to access through other
unofficial websites or need help to return to the page and
carry out the tests. At this point, migrants are more vulner-
able as they are not in possession of a health card and are
therefore excluded from the system.

Regarding the labels, their identification generated con-
fusion in most cases and the interviewees stated that they
did not know what their statement was alluding to or
referred to inappropriate and inaccurate content. In this
respect, some of the comments point to a language not
very close and very technical.

The following table shows the usability problems
detected by each group (Table 3).

These data contrast very significantly with the results
of both the survey and the heuristic test. In relation to
the survey, 88.1% of the people interviewed believe
that the web portals are easy to use and 90.83% affirm
that they were able to do what they were looking for
when visiting the site. In contrast to the representatives
of marginalized groups, 51.2% of the people inter-
viewed who were unable to access a service or source
of information attributed this to the fact that they were

unable to find it, and only 17.6% considered the site to
be difficult to use.

As for the heuristic test, the experts analyzed the usabil-
ity dimension of the web portals on the basis of the follow-
ing parameters:

• “Design and style” or ease of use, complexity and clarity
of content (value 39%).

• “Web Browser usability” or use of home pages/landing
pages without excessive loading of videos or images,
correct adaptation to mobile screens and formats, with
several languages and with the search browser function
within the page enabled, together with the updating
and functioning of links to specific third party websites
(value 37%).

• “Identity” or existence of logos and signs identifying the
organization (value 8%).

• “Security” or information on data protection and use of
certificates (value 8%).

• “Web browser for searches” or ease of detection of the
website browser according to its position and visibility
(value 5%).

From the data collected, experts highlight the high degree of
usability of the sites in 10 Autonomous Communities.
These portals achieve scores above 70 points (of a
maximum of 100), while the rest reach average usability
of between 57 and 75 points. The complete results can be
seen in Figure 2:

Figure 1. Techniques used and organization of the project. Source: Own elaboration.
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Table 3. Main usability problems by group.

Group Main problems Potential solutions

People with limited resources Problems finding the requested information
(opening pop-up windows generates
confusion).

Make adjustments to the design of health web portals so that all page
content appears on one main screen, with no new browser
windows opening and no advertising elements appearing.

Excessive advertising elements reduce page
reliability.

The data required to access some services
(e.g., MCH, prior appointment) generates
confusion.

Simplify processes. Often, to make an appointment or to consult the
MCH, health card data are requested. These data respond to
concepts with which users are unfamiliar, such as the social
security number. Therefore, one way to simplify the process would
be to request more common user data, such as the telephone
number or even the ID card number.

Older adults The vocabulary used by the site is unfamiliar
and acts as a barrier to accessing some
options.

Rethinking and using a more colloquial and user-friendly language.
Sometimes too much technical vocabulary is used, which can be
confusing for certain groups.

The font size is very small. Adapt the font to a larger size, or, in any case, offer different text size
options, so that people with vision problems do not encounter
problems in their navigation and can choose the size that best suits
their circumstances.
Extend the use of text-to-speech reader tools.

Advanced computer skills are required to take
full advantage of the site.

Governments should offer digital training courses adapted to different
groups. This training should precede the implementation of eHealth
policies.

The data required for some services (e.g.,
MCH, prior appointment) generates
confusion.

Simplify processes. Often, to make an appointment or to consult the
MCH, health card data are requested. These data respond to
concepts with which users are unfamiliar, such as the social
security number. Therefore, one way to simplify the process would
be to request more common user data, such as the telephone
number or even the ID card number.

Economic migrants The site has no other language options
(language conversion).

It would be convenient to adapt the web portals to other major
languages, such as English, French or Arab, in addition to the
official languages of the State.

The site does not have its own search
browser.

Incorporate a search browser.

Important services, such as prior
appointments or information on diseases,
are poorly positioned on the site.

Make design and usability readjustments, so that the main services or
those most used by users, such as requesting an appointment in
primary care, appear in the central part of the screen and in a shortcut.

The data required for some services (e.g.,
MCH, prior appointment) is confusing.

Simplify processes. Often, to make an appointment or to consult the
MCH, health card data are requested. These data respond to
concepts with which users are unfamiliar, such as the social
security number. Therefore, one way to simplify the process would
be to request more common user data, such as the telephone
number or even the ID card number.

People with mental pathologies The font size is too small. Adapt the font to a larger size, or, in any case, offer different text size
options, so that people with vision problems do not encounter
problems in their navigation and can choose the size that best
suits their circumstances.
Extend the use of text-to-speech reader tools.

(continued)
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Table 3. Continued.

Group Main problems Potential solutions

Inability to interact with some of the options
offered by the pages.

Governments should offer digital training courses adapted to different
groups. This training should precede the implementation of eHealth
policies.

The data requested for some services (e.g.,
MCH, prior appointment) generate
confusion.

Simplify processes. Often, to make an appointment or to consult the
MCH, health card data are requested. These data respond to
concepts with which users are unfamiliar, such as the social
security number. Therefore, one way to simplify the process would
be to request more common user data, such as the telephone
number or even the ID card number.

People deprived of liberty or in
semi-open regime

Important services, such as prior
appointments or information on diseases,
are poorly positioned on the site.

Make design and usability readjustments, so that the main services or
those most used by users, such as requesting an appointment in
primary care, appear in the central part of the screen and in a
shortcut.

The vocabulary used by the site is unfamiliar
and acts as a barrier to accessing some
options.

Rethinking and using a more colloquial and user-friendly language.
Sometimes too much technical vocabulary is used, which can be
confusing for certain groups.

Substance use disorders Important services, such as prior
appointments or information on diseases,
are poorly positioned on the site.

Make design and usability readjustments, so that the main services or
those most used by users, such as requesting an appointment in
primary care, appear in the central part of the screen and in a
shortcut.

The vocabulary used by the site is unfamiliar
and acts as a barrier to accessing some
options.

Rethinking and using a more colloquial and user-friendly language.
Sometimes too much technical vocabulary is used, which can be
confusing for certain groups.

Persons providing paid sex
(prostitution)

The site does not have its own search
browser.

Incorporate a search browser.

The design of the site is unattractive. Make adjustments to the design

The font size is very small. Adapt the font to a larger size, or, in any case, offer different text size
options, so that people with vision problems do not encounter
problems in their navigation and can choose the size that best suits
their circumstances. Extend the use of text-to-speech reader tools.

Important services, such as prior
appointments or information on diseases,
are poorly positioned on the site.

Make design and usability readjustments, so that the main services or
those most used by users, such as requesting an appointment in
primary care, appear in the central part of the screen and in a
shortcut, requesting an appointment in primary care, appear in the
central part of the screen and in a shortcut.

Homeless people The design of the site is unattractive Make adjustments to the design

Excessive advertising elements reduce page
reliability.

Make design and usability readjustments, so that the main services or
those most used by users, such as requesting an appointment in
primary care, appear in the central part of the screen and in a
shortcut.

Advanced computer skills are required to take
full advantage of the site.

Governments should offer digital training courses adapted to different
groups. This training should precede the implementation of eHealth
policies.

Blind people Accumulation of content on the main page
interferes with the use of speech synthesizer.

Optimally synthesizing the content of the main pages

(continued)
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Importance attributed to the content of the web
portal: information and services

In this last section, the expert test made it possible to deter-
mine the existence and degree of information available on
health websites. Specifically, the quality of information on
the main eHealth services was analyzed: health card,
choice of doctor, choice of medical center, basic appoint-
ment, appointment for tests and specialist, waiting lists,
second medical opinion, prior instructions, complaints and
suggestions, and eHistory and ePrescription.

The services with the best results were those related to
the health card, prior instructions, eHistory, complaints

and suggestions, all of them scoring more than 3.74
points (out of a possible 4). The lowest scoring services
are choice or change of physician and second medical
opinion, above 2 points, and choice of center, which
drops to 1.65 points.

In general, information on these services is “good” or
“very good,” although in most cases they are processed in
person. To address this last question, the levels of digitiza-
tion of services were analyzed. The results of the heuristic
test show a reduced number of services offered in a fully
online format. On the other hand, the low average obtained
by some of the Administrations examined is because not all

Table 3. Continued.

Group Main problems Potential solutions

Pages do not have an integrated speech
synthesizer.

Make design adjustments to allow the integration of a voice synthesizer
or include this synthesizer in the web portal itself.

The site does not have its own search
browser.

Incorporate a search browser.

The page contains moving images (flash
images) that interfere with the use of
speech synthesizers.

Reduce the use of images and restrict it to very specific occasions when
it is necessary to explain, for example, the appearance of certain
parts of the body in the presence of a disease.

Gypsy population Advanced computer skills are required to take
full advantage of the site.

Governments should offer digital training courses adapted to different
groups. This training should precede the implementation of eHealth
policies.

Important services, such as prior
appointments or information on diseases,
are poorly positioned on the site.

Make design and usability readjustments, so that the main services or
those most used by users, such as requesting an appointment in
primary care, appear in the central part of the screen and in a
shortcut.

The data required to access some services
(e.g., MCH, prior appointment) generates
confusion.

Simplify processes. Often, to make an appointment or to consult the
MCH, health card data are requested. These data respond to
concepts with which users are unfamiliar, such as the social
security number. Therefore, one way to simplify the process would
be to request more common user data, such as the telephone
number or even the ID card number.

Excessive advertising elements reduce page
reliability.

Make design and usability readjustments, so that the main services or
those most used by users, such as requesting an appointment in
primary care, appear in the central part of the screen and in a
shortcut.

Persons affected by functional
diversity (physical, mental,
or sensory)

The design of the site is unattractive Make adjustments to the design

Important services, such as appointments or
information on diseases, are poorly
positioned on the site.

Make design and usability readjustments, so that the main services or
those most used by users, such as requesting an appointment in
primary care, appear in the central part of the screen and in a
shortcut.

The font size is very small. Adapt the font to a larger size, or, in any case, offer different text size
options, so that people with vision problems do not encounter
problems in their navigation and can choose the size that best suits
their circumstances.
Extend the use of text-to-speech reader tools.

Source: Own elaboration.
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of them offer a full range of basic services, except for the
application for the health card.

Examining the average scores according to the service
categories analyzed, a mixed picture is detected. On the
one hand, “health care facilitation services” (processing of
the health card; request for a duplicate health card; modifi-
cation and consultation of data, etc.) show an average of
19.71 out of 36 points. On the other hand, “documentation
services” (reimbursement of healthcare expenses; registra-
tion of latest wishes; access to anticipated wills, etc.)
obtain an average of 6.29 points out of 16, showing that
this type of resource is scarcely implemented in the regional
health systems.

Analyzing the data from the survey, data reveal that tele-
matic appointment is the most used service. In terms of sat-
isfaction with this aspect, users are generally satisfied with
the information and in more than eight out of ten cases they
found what they expected on the healthcare portals.

When comparing this information with that coming from
the groups—user test—, some differences were found.
Firstly, with regard to the results of the preliminary tests,
it was verified that access to the page was difficult and in
most cases required redirection to the reference URL,
either because phrases incompatible for accessing the
content were inserted in the browser, or because, even
when entering the elements that could facilitate access,
users were unable to select the correct results among
those obtained.

The second part of the user test examines citizens”
knowledge, access, skills, and uses of ICTs in relation to
their health and well-being. In this respect, participants
highlight the services offered on health websites as very

useful, especially the service for requesting appointments
in primary care. However, despite identifying this service
as something positive, we have been able to identify a sig-
nificant inability to reach it in an optimal way and to com-
plete the management.

This tends to occur either because it is a service that does
not occupy a central place on the page or because the data
necessary for access are difficult and require many previous
steps before concluding the management. On this point,
migrants are more vulnerable, as evidenced throughout
the user test, as they do not have a health card and are there-
fore excluded from the system in general and are unable to
carry out many of the procedures allowed by the public
health system websites.

The same happens with the test that refers to the search
for information. Although it is interpreted as something
positive, in many cases it is not known how to get to it
due to an inadequate location within the page or to very
complex processes involving several steps.

In the third phase of the test, based on the post-task ques-
tionnaire and the post-browsing test, issues related to the
inadequate design of the pages were especially highlighted,
including poor placement of relevant services (information
content, request for appointment, consultation of medical
record). Likewise, it is especially relevant that a high per-
centage of participants stated that they would need help if
they had to use the page again and just as many others com-
mented that they could not do the test if it were not guided.
Finally, a lack of familiarity of the participants with the
computer equipment used (laptop) was detected, as well
as a lack of confidence and spontaneity when facing the
tasks assigned in the test.

Figure 2. Average score of each AA. CC. obtained in the heuristic usability test (0–100). Source: Own elaboration.
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Discussion
The results obtained in this research corroborate the idea
present in numerous studies that a high percentage of vul-
nerable people affected by risk factors are not receiving
adequate health care due, in part, to the digitalization of
the system and the implementation of scarcely inclusive
health web portals.53,72–74

Considering the three study dimensions applied in this
research (quality, usability, content), the health web
portals show significant barriers to service provision for
the 11 selected groups:

− From the point of view of quality, although the majority
of the population participating in the study has a good
perception of the web portals, a high percentage do not
find access to them useful for two main reasons: on the
one hand, they do not have sufficient knowledge to
make profitable navigation, in line with what has been
expressed by some official organisms in recent
reports75; and, on the other hand, due to the influence
of some factors such as age, education, level of employ-
ment or income which, added to a lack of adequate means
of connection, influence the use of the different techno-
logical devices.76

− From the point of view of the perceived usability of the
websites, the 11 groups studied encounter significant limita-
tions in the use of the portals. Most of the groups point out
that the existence of these platforms is a positive develop-
ment, but at the same time, it highlights their limited useful-
ness. The lack of material and immaterial resources leads
these people to waste the resources available on the
health portals.75–78 They do not manage to obtain the infor-
mation requested and/or complete the process of a service,
making navigation a confusing and frustrating experience
and causing the person to abandon the search or have to
ask for help, depriving them of all autonomy. Focusing
on each group:

• The data obtained for older people are in line with the
most recent reports on digital skills, which show that
older people, pensioners, and people with lower levels
of education and income have lower digital skills.77

Thus, both people with limited resources and the older
adults have difficulty in gaining equal access to health
services.36,37

• For their part, economic migrants identify as one of the
main barriers the absence of more linguistic options in
the web portals, as revealed by some research.33 In add-
ition, immigrants consider that the information required
to access some services is confusing or that they cannot
attest them due to their irregular situation or because
they do not know how the Spanish health care system
works.79,80

• The group of people who provide sexual services,
closely linked to immigration, presents access barriers

very similar to those seen for the previous group, in add-
ition to other obstacles related to the health care
received, such as the lack of information on certain treat-
ments and on obtaining a health care card.43,81

• In relation to people with mental pathologies, despite the
approval in 2001 of the document International
Classification of Functioning, Disability and Health82

by the World Health Organization and the development
of policies and/or programs focused on eHealth,4,83

these people find it difficult to browse websites due to
the lack of facilities to complete health processes,38 as
revealed by the data obtained in this study.

• In line with the literature,84 the design of the page is not
very attractive for people affected by functional diver-
sity, highlighting the small font size and the poor loca-
tion of the most important services or the lack of them.
In the particular case of the blind population, the main
difficulties derive from the absence of speech synthesi-
zers or their internal malfunction.

• With respect to the population deprived of liberty or
under a semi-open regime, a study on the use of ICT
by incarcerated people shows the significant digital train-
ing deficiencies of this group.85 According to the results,
these limitations are a major obstacle to access to eHealth
information and services.39 These people consider that
they are not well located on the web page and that the
vocabulary used is barely understandable. These same
access problems are shared by the group of substance
use disorders, whose situation is aggravated by their
lack of participation in social activities86 and by the
stigma among health care personnel.41

• Homeless people present important problems of access
to health services, despite reporting worse levels of
health than the general population.87 This study, in
line with some recent research, shows that this group
encounters significant obstacles in terms of access
through ICTs, due to the unattractive design of web
portals and the need for advanced computer skills to
take full advantage of the site.88

• Finally, the gypsy population is one of the groups most
affected by social exclusion in Spain, especially in the
field of health, which causes the health status of these
people to be more deficient and to have a lower life
expectancy.89 Despite these data, present in the literature
and contrasted with the results of this study, they are
explained by the limited opportunities given to these
people to have optimal digital training.90,91

− From the point of view of the importance attributed to the
content of the web portal (information and services), the
data collected throughout this research are similar to
other studies.76,77,92,93 Thus, the perception among the
general population about services and the fulfillment of
expectations is relatively good, despite recurring
demands such as increasing the reliability and trust of
health information, improving the ability to access
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medical records and waiting lists, as well as the imple-
mentation of services such as telecare, telerehabilitation,
or taking and sending medical data.

Conclusions
Despite the benefits of ICT application in healthcare manage-
ment and care, especially observable during the COVID-19
pandemic, many vulnerable groups have remained digitally
excluded from the opportunities and benefits of eHealth
access and use. The digital divide, therefore, remains a defin-
ing element of the relationship between certain population
groups and eHealth, contributing to the intensification of
the medical poverty trap.

Throughout this work, the degree of usability of the
resources hosted on the web portals of the health depart-
ments has been evaluated, both from the perspective of
the expert in the operation of an institutional website and
from the users” browsing experience, focusing on the
study of three dimensions that measure the degree of inclu-
sion of the web portals: the perception of the quality of the
web portal, the usability of the web portals, and the import-
ance attributed to the contents of the web portal (informa-
tion and services).

The main conclusion drawn from the data collected from
the three research techniques is that users belonging to the
main groups in exclusion or at risk of social exclusion have
a different perception of the regional health web portals
from that held by experts and citizens.

First, although the perception of quality of websites by
citizens and vulnerable users is high, there is a wide differ-
ence, with citizens generally attributing a higher quality to
websites than vulnerable users.

Regarding the use of the sites, users report a low percent-
age of access to them. However, if health status is correlated
with access, there are differences in use. Citizens with
chronic illnesses, or who state that they are in fair or poor
health condition, access web portals more frequently. On
the other hand, most of the people who took the user test
stated that they had never accessed them before.

Despite the low level of access to the web pages, the
importance attributed by both user profiles to the regional
health portals is high, especially to the online services. This
is very notable because, as can be seen when addressing
usability, the portals are fundamentally informative and
efforts are aimed at providing relevant information on health.

Regarding usability, the perception is different according
to the point of view of the general population, the vulnerable
population, and experts. If, in general terms, the first one
mostly states that the web portals are easy to use, the
second one considers that the websites are not sufficiently
adapted for people with little computer knowledge and
scarce connection resources; the guiding of eHealth services
through web portals and the lack of formats adapted to smart-
phones and mHealth are important elements in this aspect.
For their part, the experts maintain an intermediate position,

stating that the sites are well designed and have an attractive
range of information, but with limited online service provi-
sion and practically non-existent mechanisms for participa-
tion in health management and policy.

From the point of view of technical usability, the main
problem detected by citizens is the difficulty in locating
information and services. Experts and users coincide in
highlighting the difficulty of understanding some labels,
the technical language and the absence of linguistic
options. Users add to this list the inability to reach the infor-
mation due to its location and the numerous steps that must
be followed, the poor location of certain services, an
unattractive design that is not adapted to viewing on smart-
phones—a tool that vulnerable groups point out as more
widespread than computers—the small size of the font or
the lack of speech synthesizer, among others.

With regard to the supply of information, while the public
does not report any problems due to their low access to these
resources, the experts highlight the general lack of informa-
tion on patient and professional organizations and associa-
tions, as well as health agencies, and users admit their lack
of knowledge about this type of information.

With respect to the dimension of online services, the data
derived from the heuristic test indicate that the request for a
health card, one of the central elements of health policies,
shows discrete numbers, as does the request for a duplicate.
Likewise, only one out of every four Autonomous
Communities provides access to health care services.
Similarly, only one in four Autonomous Regions provides
access to test results. Services such as access to the latest
wishes and requests for certificates or reports are not pro-
vided on most portals. Other services, such as access to
waiting lists, changing/choosing a physician, or requesting
a second medical opinion, are provided electronically and
in person almost equally.

Despite the offer of various services in the web portals,
the frequency of use is very low by citizens and users
express their inability to reach most of them due to their
location, the demand for a series of access requirements
(data), and the numerous steps that must be followed to
complete the service. In this regard, one of the limitations
of this study is that the field conducted in 2018 could not
consider the use of mobile applications given that few of
the Autonomous Communities had them.

Therefore, in line with the starting hypothesis of this
research, eHealth policies have not yet succeeded in creat-
ing inclusive health web portals, adapted to the needs and
particularities of specific groups. This contributes to
amplify the digital divide and to deepen the exclusion of
those people who have already started from a previous situ-
ation of economic and social inequality. Consequently, the
Spanish public authorities should design specific eHealth
plans that include specific measures aimed at containing
the growing digital divide, among others, adapting the
content and health services hosted on health web portals
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to the demands, peculiarities, and real needs of these groups
based on standardized access and usability criteria.

In this line, and despite the findings of this research, it is
necessary to continue advancing in the study on the inclu-
sivity of web portals with respect to mobile applications.
Although there is some development in the literature on
the use of mHealth by the general population, there is a sig-
nificant lack of knowledge about access and use by the most
vulnerable groups.
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Annex 1.

CC. AA. Website URL (when analyzed)

Andalusia http://www.juntadeandalucia.es/servicioandaluzdesalud/principal/default.asp

Aragon https://www.saludinforma.es/portalsi/web/salud

Principality of Asturias http://www.asturias.es/portal/site/astursalud

Balearic Islands http://www.ibsalut.es/ibsalut/es

Canary Islands http://www3.gobiernodecanarias.org/sanidad/scs/

Cantabria http://www.scsalud.es/

Castile and León https://www.saludcastillayleon.es/ciudadanos/es

Castile-La Mancha http://sescam.castillalamancha.es/

Catalonia http://web.gencat.cat/es/temes/salut/

Valencian Community http://www.san.gva.es/inicio

Extremadura http://saludextremadura.gobex.es/

Galicia https://www.sergas.es/

La Rioja http://www.riojasalud.es/

Madrid http://www.madrid.org/cs/Satellite?pagename=PortalSalud/Page/PTSA_home

Region of Murcia http://www.murciasalud.es/principal.php

Navarre http://www.navarra.es/home_es/Temas/Portal+ de+ la+ Salud/Ciudadania/

Basque Country http://www.osakidetza.euskadi.eus/r85-ghhome00/es/
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