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ABSTRACT

The COVID-19 pandemic has generated the greatest health crisis experienced in the 21st century, strain-
ing the capacity of health systems and posing an unparalleled challenge: how to make the health system 
efficient through the implementation and use of new information and communication technologies. The 
general objective of this chapter is to present the case of the Andalusian public health system and the 
use of information and communication technologies during the first stages of the pandemic with the 
aim of outlining some reflections and proposals for improvement in order to advance along the path of 
modernisation and digitalisation of the Andalusian public health system.
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INTRODUCTION

The COVID-191 pandemic has had an unprecedentedly large global impact on the entire social system 
with serious repercussions for the global economy and global health. We have witnessed a global eco-
nomic setback and the largest health crisis situation in the 21st century as a result of the rapid spread of 
the SARS-CoV-2 virus (Xio et al., 2019). Employment, education, social life, health, communication 
and other aspects have been profoundly affected, albeit unevenly across countries and population groups. 
For example, the most fragile health systems have suffered the most, finding it more difficult to provide 
healthcare and clinically treat COVID sufferers. The most socially vulnerable population groups have 
had a higher incidence rate, exacerbating their poverty. In general terms, existing social inequalities 
have been accentuated at global, national and regional levels. Hence, the recent article published in the 
prestigious journal The Lancet: “COVID-19 is not a pandemic” (Horton, 2020), has rescued from the 
annals of science the term “syndemic” (Singer, 2008) - coined by the American medical anthropologist 
Merrill Singer in the late 1990s - to put on the table of scientific debate that, if the COVID-19 pandemic 
is only approached exclusively from a biomedical model, the policies developed to combat it will not 
be effective.

In this global epidemiological context, the COVID-19 epidemic has put our health systems in check, 
posing a unique challenge for governmental and administrative institutions as well as for professionals, 
citizens, hospitals and primary care health centres; and in general for society as a whole: in the context 
of a pandemic, How to make the health system efficient through the use and implementation of new 
Information and Communication Technologies (ICT)? We define ICT “as the set of technologies that 
make it possible to acquire, store, process, communicate, record and present information in the form 
of images, voice and data, including electronics as the basic technology to support the development of 
telecommunications, information technology and audiovisuals” (Fernández, Gordo & Laso, 2016, p. 2).

The general objective of this chapter is to present the case of the Andalusian public health system 
and the use of ICT during the early stages of the COVID-19 global syndemic. To this end, it first intro-
duces, from a macro perspective, the changes produced, roughly speaking, by the COVID-19 epidemic 
in the social structure at a global level, as well as its effect on the health system and the use made of ICT 
as a tool for health care and continuity of care at the beginning of the pandemic. Secondly, it analyses 
the effects of the pandemic on the Andalusian healthcare system and its relationship with the system’s 
digitalisation process, as well as the use of ICTs by both healthcare professionals and the general public. 
Finally, in the spirit of further progress in the modernisation and digitisation of the Andalusian healthcare 
system, a series of recommendations are outlined.

THE EFFECT OF COVID-19 SYNDEMIA ON THE HEALTH SYSTEM

On 30 January 2020, after the different members of the World Health Organisation’s (hereafter WHO) 
Emergency Committee reached agreement on the severity of the SARS-CoV-2 virus, the Director-
General informed the international community that the disease constituted a Public Health Emergency 
of International Concern (hereafter PHEIC) with a high risk to global health (WHO, 2020). A few days 
later, the WHO determines - concerned about the alarming levels of spread of the virus and the severity 
of the disease, as well as the levels of government inaction on the situation - that the SARS-CoV-2 virus 
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can be characterised as a pandemic. Months later, in March 2021, the virus had reached almost every 
corner and country in the world; and Europe began to experience the so-called “first pandemic wave”2:

During the first wave of the pandemic, with the scientific evidence available at the time on the spread 
of the virus, certain public health strategies were adopted to prevent the transmission and spread of the 
virus. Some of these measures that were adopted have been modified, or discarded, with the scientific 
evidence that was subsequently generated. However, others have been key to the control of the pandemic 
throughout the first wave, and throughout the subsequent period up to vaccination. In addition, some of 
these measures, which have proved effective in controlling the pandemic, have also had a major influence 
on the use of ICT by health systems, professionals and the public. The following are three of the main 
measures that, given their characteristics, have had a great social repercussion and impact on the use of 
technologies: quarantine, confinement and social distancing COVID-19: Quarantine, isolation, social 
distancing and confinement, Are they the same? (Sánchez-Villena & De La Fuente-Figuerola, 2020).

The first measure refers to the concept of “quarantine”, a concept that should not be confused with the 
health measure of isolation. Basically, quarantine consists of the restriction, voluntary or compulsory, of 
the movement and mobility of persons who may have been exposed to a potential contagion of the virus, 
and who may very probably be infected, but do not show symptoms. Therefore, if infection is suspected, 
the person must remain in a specific place. The aim is to observe whether the person develops the dis-
ease during the incubation period, minimising the spread of the virus. However, if the person is finally 
found to be infected, isolation is then carried out. Isolation basically consists of the physical separation 
of the person from the environment. During this period, medical care, psychological support, shelter and 
food must be provided to the person. Scientific evidence shows that this measure is very effective when 
the disease has been detected early, and therefore the infected person is isolated in time, preventing the 
spread of the virus through social contact with other people.

The second measure concerns “containment”, which can be broadly defined as an intervention mea-
sure at the community level. It is therefore a measure that can be applied to a whole population or to 
specific social groups. It is generally implemented when the incidence of the virus has reached levels 
of “community transmission”, with an R value greater than 3. It basically consists of reducing social 
interactions by employing a variety of measures such as restriction of mobility, restriction of movement 
schedules, cessation of economic activities, suspension of transport, social distancing, mandatory use 
of masks, border closures, etc.

And regarding the last measure, “social distancing”, which basically consists of people maintain-
ing a minimum physical distance in social interactions, or avoiding direct social contact, as well as 
staying away from crowded spaces and places. This measure is implemented when there are infected 
persons who, having not been identified and isolated, may continue to transmit the disease. The aim of 
this measure is to control the spread of the disease by preventing sick people from coming into contact 
with healthy people. In this sense, social distancing may involve closing public places where there is a 
higher concentration of people such as schools, or shopping centres, bars, theatres, or cancelling social 
and public events (football matches, concerts), or closing offices, or restricting the number of people at 
group gatherings, and closing mass transit systems or further restrictions on air, rail and sea transport. 
Also included are cordons sanitaires, which is the restriction of entry to or exit from a locality, com-
mune or region.

In the case of Spain, all these public health measures were implemented nationwide when the State of 
Alarm was decreed for the first time on 14 March 2020 due to the COVID-193 health crisis. The imple-
mentation of these measures, together with the mobility restrictions resulting from the State of Alarm, 
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and the collapse of the healthcare system due to the large volume of patients infected by COVID-194, 
as well as the population’s fear of becoming infected in healthcare facilities, generated unprecedented 
changes, in the short and long term, in the organisation of the public healthcare system.

Information and Communication Technologies and Telemedicine

Faced with this new global scenario of emergency and world crisis, during this first phase of the syn-
demic, health systems organised their medical care to provide healthcare by adopting digital solutions 
and advanced technological tools. Much of the healthcare was carried out remotely and with telemedi-
cine, using different technological strategies - phone, messaging, WhatsApp, etc. - at all levels of care. 
Attendance at face-to-face consultations was drastically reduced in healthcare. Many surgeries and 
follow-up consultations were also postponed. This was also the case for emergency care consultations 
(Mauro, 2020). Many studies have already estimated all missed consultations and delays of diagnostic 
tests of patients during the first wave of the pandemic. For example, in breast cancer, it is estimated that 
a total of 5,590 to 8,125 diagnoses have been missed, with a probability of progression from stage I to 
stage II and III in 50% of cases in Italy during the first wave (Vanni et al., 2020).

There is no doubt that this situation of global crisis and emergency has strained health systems, put-
ting their technological and response capacity to the test. But on the other hand, it has also favoured and 
accelerated the digital transition widening the digital divide (Song, Qian & Pickard, 2021). According 
to experts in the field, the implementation of ICT use during this first year of the pandemic advanced 
what would have taken at least five years in a normal situation. In this regard, a systematic review of how 
health systems responded to the emergency and health crisis in the early stages of the epidemic shows 
that digital solutions to address emerging needs increased exponentially (Golinelli et al., 2020). Digital 
platforms, Zoom, Meet, Skype or Whtasapp applications, simulation, video visits, emails, digital pro-
grammes, webinars or videoconferences became indispensable tools for health professionals and citizens.

Therefore, telemedicine and ICT became a key link in the continuity of care in health systems. In 
this sense, WHO (2010) has defined telemedicine as “providing health services, where distance is a 
critical factor, by any health professional, using new communication technologies for the valid exchange 
of information in the diagnosis, treatment and prevention of disease or injury, research and evaluation, 
and continuing education of health providers, all in the interest of improving the health of individuals 
and their communities” (WHO, 2010). In the field of diagnostics, and specifically in COVID diagnosis, 
diagnostic tools powered by artificial intelligence (AI), or voice interface systems and mobile sensors 
such as watches, oxygen monitors or thermometers were successfully employed (Golinelli et al., 2020). 
Also, remote consultations have proven effective in accessing health services for patients who did not 
have the virus, as well as for patients with non-acute COVID-19 (Keesara, Jonas & Schulman, 2020).

Despite these advances and successes, there are still many challenges and opportunities that our 
healthcare systems have yet to resolve with regard to technological and digital modernisation. And 
among the unresolved issues, we must not forget an essential aspect to guarantee social justice: How to 
manage a process of technological modernisation while guaranteeing universal coverage and equitable 
access for all citizens? In order to achieve this goal, it will be essential, and at the very least necessary, 
to address the existing inequalities in access to and use of new technologies, which has been called the 
digital divide (Olarte, 2017).
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ANDALUSIAN HEALTH SYSTEM AND HEALTH CRISIS COVID-19

Andalusia is one of the 17 autonomous communities that make up the political-administrative map of 
the whole of Spain. In Spain, competences in the field of health are transferred to the autonomous com-
munities. This means that in the case of Andalusia it is the administration of the Junta de Andalucía 
and its bodies that make decisions in the field of health. This autonomous administration is organised 
by “consejerías”, with the Consejería de Salud y Familias being responsible for leading public health, 
health policy, planning, regulation, management and provision of health services in Andalusia.

The Andalusian Health System (hereinafter SAS) was created as a result of the decentralisation of 
health administration carried out by the General Health Act (1986), and its subsequent modifications 
through decree laws. The SAS is regulated by the Andalusian Health Act (1998). This law establishes the 
guiding principles that the SAS must bear in mind both in its organisation and in its performance in the 
provision of health services. These principles are: 1. Universalisation and equity in the levels of health 
and effective equality in the conditions of access to the Andalusian Public Health System. 2. Achieve-
ment of social equality and territorial balance in the provision of health services. 3. Integral conception 
of health, including promotion, health education, prevention, care and rehabilitation. 4. Functional inte-
gration of all public health resources. 5. Planning, efficacy and efficiency of the health organisation. 6. 
Decentralisation, autonomy and accountability in the management of services. 7. Citizen participation. 
8. Participation of health system workers. 9. Promotion of individual and social interest in health and in 
the health system. 10. Promotion of teaching and research in health sciences. Continuous improvement 
in the quality of services, with a special focus on personal care and the comfort of patients and their 
families. 11. Effective and efficient use of healthcare resources.

Figure 1. Organization of the Andalusian Health System
Source: Own elaboration based on information obtained from Regional Ministry of Health and Families of the Andalusian 
Regional Government (2021).
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These guiding principles have guided the organisation, planning and provision of health services in 
Andalusia with the aim of achieving a strong health system; egalitarian and comprehensive in access; 
equitable and participatory, giving a voice to both health professionals and citizens in the demand for 
their needs. The SAS is currently structured into various levels of care in the provision of health services. 
Figure 1 below shows the organisation of health services:

To date, it is estimated that approximately 60,000 health professionals, 408 public health centres, 
1,111 medical offices, 2,400 private health centres, 29 hospitals, 3 university cities dedicated to health 
research, 171 mobile units, 368 critical care and primary care emergency units, 30 mobile ICUs, 5 
advanced coordination teams for emergencies, make up the bulk of the health services provided by the 
SAS (Regional Ministry of Health and Families of the Andalusian Regional Government, 2021).

Thus, these were the resources and health organisation available to deal with the health emergency 
arising from the first wave during the COVID-10 pandemic on the part of the Regional Ministry of 
Health, under the guidelines of the central government. It should be remembered that during the state 
of alarm decreed in Spain due to the COVID-19 pandemic, it was the central government, with a single 
command, which led and managed the health emergency and crisis situation. Therefore, it will be the 
central government that will manage all resources and the provision of health services in Andalusia 
during the state of emergency. Private facilities were also managed by the central government, making 
use of the private health network during the first wave of the pandemic.

In Andalusia, compared to other Spanish regions such as Madrid or Catalonia, the first wave of the 
COVID-19 pandemic was felt a little later. In the first wave Madrid had an incidence of 61,171, Cata-
lonia 48,916 and Andalusia 12,048 infected with COVID-19. However, weeks later, the Andalusian 
health system, like the rest of the health systems, will be strained and collapsed by the heavy pressure 
on care due to the high cumulative incidence of COVID-19 patients. As of 31 March 2020, a total of 
235 COVID-19 patients were hospitalised in ICU in Andalusian health services.

Thus, the Andalusian government, under the guidelines of the central government, in order to deal 
with the COVID-19 pandemic during this first wave, implemented the action plan and adopted the 
relevant public health measures in Andalusia. The adoption of this action plan and measures had, like 
the national health system as a whole, repercussions on the dynamics and healthcare organisation of the 
SAS, with a major impact on the use of ICT by both healthcare professionals and the public. However, 
despite all the efforts made, the total number of people who died from the COVID-19 disease in Anda-
lusia was 11,286 during the entire pandemic as of 31 October 2021 (Regional Ministry of Health and 
Families of the Andalusian Regional Government, 2021). As shown in figure 2, the largest number of 
deaths occurred in the 85-89 age range. There is no doubt that the elderly have been the most vulnerable 
population group and the most affected during the pandemic:

To date, it is estimated that approximately 60,000 health professionals, 408 public health centres, 
1,111 medical offices, 2,400 private health centres, 29 hospitals, 3 university cities dedicated to health 
research, 171 mobile units, 368 critical care and primary care emergency units, 30 mobile ICUs, 5 
advanced coordination teams for emergencies, make up the bulk of the health services provided by the 
SAS (Regional Ministry of Health and Families of the Andalusian Regional Government, 2021).

Thus, these were the resources and health organisation available to deal with the health emergency 
arising from the first wave during the COVID-10 pandemic on the part of the Regional Ministry of 
Health, under the guidelines of the central government. It should be remembered that during the state 
of alarm decreed in Spain due to the COVID-19 pandemic, it was the central government, with a single 
command, which led and managed the health emergency and crisis situation. Therefore, it will be the 
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central government that will manage all resources and the provision of health services in Andalusia 
during the state of emergency. Private facilities were also managed by the central government, making 
use of the private health network during the first wave of the pandemic.

In Andalusia, compared to other Spanish regions such as Madrid or Catalonia, the first wave of the 
COVID-19 pandemic was felt a little later. In the first wave Madrid had an incidence of 61,171, Catalonia 
48,916 and Andalusia 12,048 infected with COVID-19. However, weeks later, the Andalusian health 
system, like the rest of the health systems, will be strained and collapsed by the heavy pressure on care 
due to the high cumulative incidence of COVID-19 patients. As of 31 March 2020, a total of 235 CO-
VID-19 patients were hospitalised in ICU in the Andalusian health services.

Thus, the Andalusian government, under the directives of the central government, in order to tackle 
the COVID-19 pandemic during this first wave, implemented the action plan and adopted the relevant 
public health measures in Andalusia. The adoption of this action plan and measures had, like the national 
health system as a whole, repercussions on the dynamics and healthcare organisation of the SAS, with 
a major impact on the use of ICT by both healthcare professionals and the public. However, despite all 
the efforts made, the total number of people who died from the COVID-19 disease in Andalusia was 
11,286 during the entire pandemic as of 31 October 2021 (Regional Ministry of Health and Families 
of the Andalusian Regional Government, 2021). As shown in graph 5 3, the largest number of deaths 
occurred in the 85-89 age range. There is no doubt that the elderly have been the most vulnerable popu-
lation group and the most affected during the pandemic:

On the other hand, the consequences for the health of chronically ill patients of the interruption in 
the follow-up of their illness during the pandemic should not be overlooked.

Figure 2. Deaths by age
Source: Health Statistics Service, Regional Ministry of Health and Families of the Andalusian Regional Government (2021).
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The Digital Environment and Information and Communication 
Technologies in the Andalusian Health System

Prior to the union, Andalusia had begun the process of digitisation and modernisation of the public health 
system. It is worth mentioning that it was one of the pioneering autonomous communities in Spain in the 
digitisation process of its healthcare system. The aim of this digitisation process and the implementa-
tion and development of ICT in the SAS is to improve the quality of healthcare and the accessibility of 
medical information to the public, both for users and for healthcare professionals. In general terms, the 
aim is to use telematic tools to make healthcare processes faster and more efficient, with the ultimate 
aim of having a positive impact on the health and well-being of Andalusian society.

The digitalisation process developed by the SAS is largely determined by the concept of “Health 
2.0”. This concept is defined as a new integral conception of medical and health care that focuses on 
the general public (Fernández, Juárez & Monte, 2012). Thus, patients, professionals, administrators and 
providers actively participate using social networks and web 2.0 tools with the aim of improving the 
quality of life, care and health of people in the autonomous community. This concept has now evolved 
into the concept of Health 3.0 and Health 4.0, as social networks are a form of interaction, easily ac-
cessible and free of charge. In Health 3.0, the patient is placed in a proactive role with regard to his or 
her healthcare. This is an empowered patient, who is informed about his or her illness, actively seeks 
information on the web and increasingly demands more from the healthcare system. On the other hand, 
thanks to Big Data, healthcare professionals will relocate to a new network or collaborative universe 
under technological security keys. With regard to the concept of Health 4.0, it encompasses everything 
related to the digital transformation that the healthcare sector is undergoing, a transformation that puts 
the patient at the centre of the system. This concept is going to transform the way we understand health, 
the products and services that healthcare systems develop, now more focused on solving the needs of 
the patient and the new capabilities that will be necessary as technology is combined with health (Ar-
royo & Díaz 2021).

Thus, in this line of modernisation of the public health system, Andalusia has carried out many ini-
tiatives to promote the incorporation of ICT in the SAS. Such is the case of the DIRAYA project, which 
began in 2006. This project was initially based on the implementation of a health card containing all the 
clinical data of more than seven million Andalusians, 66% of the population. After achieving this great 
challenge, progress has been made in the mission of computerising patients’ medical records. Thus, the 
objective has been to achieve a digital medical record for each SAS patient, in addition to being able to 
establish electronic prescriptions, a new service that facilitated healthcare for the Andalusian population.

Another of the projects developed with great success, and which proved to be very functional during 
the COVID-19 pandemic, and for arranging vaccine appointments, was the Salud Responde mobile ap-
plication of the Andalusian Regional Ministry of Health and Families. In terms of the services offered, 
the following can be highlighted (Regional Ministry of Health and Families of the Andalusian Regional 
Government, 2021):

•	 Appointment with the family doctor and paediatrician.
•	 Appointment with the reference nurse.
•	 Salud Andalucía 24 hours (health advice).
•	 Management of health campaigns by SMS messages to mobile phones.
•	 Information on any subject related to the Andalusian Public Health System.
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•	 Open window to the family. Information and periodic reminders that will help in the upbringing 
of sons and daughters, from birth to 14 years of age.

•	 Access to the Andalusian Registry of Advanced Living Wills.
•	 Follow-up of patients assisted by 061 and who remain at home.
•	 Information on the Health Card.
•	 Information on the vaccination campaign against influenza and chickenpox.
•	 Information on Influenza.
•	 Heart/air programme.

Another line of action and digital transformation of the SAS has been the integration of mobile 
health services to approach the prevention and monitoring of patients with chronic diseases such as heart 
failure, asthma, diabetes, etc. (Regional Ministry of Health and Families of the Andalusian Regional 
Government, 2021).

Likewise, recently the application of emerging technologies such as Big Data, Analytics, Machine 
Learning or the Internet of Things is completing the integration of the information systems of Andalusia’s 
healthcare centres (ONTSI, 2020).

There is no doubt that, before the pandemic, the Andalusian government was committed to telemedi-
cine. However, the outbreak of the COVID-19 pandemic has reaffirmed and reminded us of the need to 
continue advancing along this line of modernisation and transformation of the healthcare system. Hence, 
video-calling between healthcare professionals and patients is currently being implemented to attend to 
certain cases and diseases such as chronic diseases and vulnerable patients, both in primary care and in 
speciality services (Fernández, Gordo & Laso, 2016).

It is now a reality, a lesson learned during the COVID-19 pandemic, that it is possible to remotely 
monitor patients and implement telephone consultation. Telemedicine for patients with type 1 diabetes is 
also a fact. Currently, more than 5,000 people suffering from type 1 diabetes are attended through tech-
nological tools based on flash systems for monitoring glucose levels and adapting their treatments, thus 
carrying out individualised telematic monitoring of patients (Regional Ministry of Health and Families of 
the Andalusian Regional Government, 2021). This measure has minimised the risk of COVID infection 
in these patients, as it prevents them from travelling to hospitals where there is a higher risk of infection.

Unintended Consequences of Information and Communication 
Technologies: The Digital Divide in the Health System

The implementation of ICT in the healthcare system generates many benefits for healthcare and popula-
tion health. Not only does it allow for a more sustainable, effective and efficient healthcare system, but 
it can also reduce existing social inequalities in health. However, the scientific literature has shown that, 
beyond all its benefits and promises, the use of and access to ICTs is ambivalent and can become an 
element of social exclusion, producing or increasing social inequalities. This unintended effect of ICTs 
has been referred to as the existence of the digital divide. In general terms, the concept of the “digital 
divide” has been used to refer to the separation that occurs between different social groups (by country 
and within each state) in the access and use of ICTs as part of their daily routine (Olarte, 2017). In this 
regard, an important aspect to take into account is to distinguish between access to and use or exploita-
tion of these technological tools (Pérez-Escoda, Lena-Acebo & García-Ruiz, 2021). Thus, the digital 
divide in terms of access refers to the possibilities that people have to access these resources, with the 
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socio-economic level of the individual being a determining factor. And the digital divide in terms of 
ICT use refers to the lack of digital skills that prevents people from using the technology, with the level 
of education and age of the people being a determining factor.

Traditionally, the existence of the “digital divide” has been manifested in the inequalities produced in 
the access and use of ICT between men and women. Hence the use of the concept of the “gender digital 
divide” to define the distance that exists between men and women with respect to access to and use of ICT 
with respect to the use of technologies (Olarte, 2017). It is worth mentioning that, although these differ-
ences in ICT access and use according to gender still persist, data recently published by the Observatory 
for Equality and Employment in Spain indicate a decrease in this gap (Sáinz, Arroyo & Castaño, 2020). 
This trend coincides with the data published in the ONTSI report (2020), which indicates that in the last 
six years there has been a reduction in the gender gap in the digital sphere in Europe (ONTSI, 2020).

Among the various problems that COVID-19’s syndemic has exacerbated is the existing digital 
divide. In this respect, data from the INE’s Survey on Equipment and Use of Information and Com-
munication Technologies in Households (2020) shows that there are inequalities in access to and use 
of ICTs depending on age, place of residence, level of education, relationship with the activity being 
carried out, nationality and income level. With regard to ICT use, the same survey reveals that there are 
also differences in the use of ICTs between men and women and, specifically, in health-related issues. 
Women are more likely than men to access digital information on health issues (73% compared to 61%) 
or to make a doctor’s appointment online (43.6% compared to 36.9%). The data for Andalusia, accord-
ing to the Report on digital transition in Andalusia: realities and challenges (2020), show that 49% of 
internet users in Andalusia are aged between 16 and 74, and have searched on Google for information 
on medicines or illnesses that they, their family or friends suffer from. In this sense, the data from the 
report indicates that 73% of internet users would like their doctor to recommend websites related to their 
health problem. The data also reveal that 84% of the Andalusian population is aware of the existence of 
technological devices to measure aspects related to their health and that 69.3% use these technologies 
of their own free will. Finally, it points out that 51.9% of the population say that ICT and their use avoid 
visits to the health centre that are sometimes unnecessary. It also specifies that 75% of SAS users in 
Andalusia want to receive information about their health on their technological devices.

On the other hand, syndemia has also accentuated the digital divide in access to ICT, and specifically 
in access to health care in the health system. A report published by the Ministry of Health (2020) has 
shown how during the first wave of the pandemic certain socially disadvantaged social groups, such as 
the migrant population, had more digital barriers to access the health system (Ministry of Health, 2020).

Strengths, Weaknesses and Proposals for Improvement with Regard to 
Information and Communication Technologies in the Health System

The health crisis caused by the COVID-19 pandemic has highlighted the functionality of ICT in many 
areas of society (education, care, work, culture, economics, health, etc.). The role played by ICT during 
the first wave of the pandemic, in confinement, has been essential in the economic and social continuity 
of societies. The face-to-face was replaced by the digital through ICT, which energised and enabled a 
large majority of the population to continue to work effectively, or to continue their learning process at 
school, or to interact with other people, or to purchase goods and services, or to access health care, etc.

The current pandemic is causing a major transformation in the Andalusian healthcare system, most 
markedly in the primary care network. Much of this change is determined by the incorporation of ICT 
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in healthcare. This change affects both the organisation of healthcare and the professional practice of 
healthcare professionals and citizens. The SAS has had to adapt to the new circumstances by carrying 
out tele-diagnosis, tele-care and video-consultations, which currently represent a great opportunity for 
improvement and efficiency in the quality of healthcare. But this current situation of health crisis has also 
put to the test the degree of modernisation and digitalisation, as well as the availability of the technologi-
cal resources of the SAS (Arroyo & Díaz 2021). In general terms, the SAS faces the major underlying 
difficulty of a lack of funding to be able to carry out a digital transformation and modernisation of the 
Andalusian healthcare system (Carbajo, 2020).

Below we outline a set of lines of action which, according to certain authors, are indicators of an 
adequate implementation and degree of development of ICT in the healthcare system (Lupton, 2014):

•	 Implement Telehealth: medical consultations, clinical diagnosis and healthcare delivery offered 
remotely through digital technologies.

•	 Develop medical education, training and information exchange between physicians and other 
healthcare providers using digital technologies for training professionals and users.

•	 Realise digital diagnostic, genomic, risk assessment and decision-making technologies: including 
apps, online tools and aggregation of technologies to smartphones for use by physicians.

•	 Implement digitised devices to administer medication or regulate/improve bodily functions (co-
chlear implants, heart monitors, insulin pumps, digital pills, etc.).

•	 Develop health informatics, such as electronic patient records and other online health information 
and appointment booking.

•	 Carry out digital health promotion: dissemination of health education messages through ICT.
•	 Biometric tracking, monitoring devices and patient self-care: apps, smartphones, smart objects 

and wearable technologies to monitor and track body functions and activities.
•	 Develop patient blogs as well as patient information sharing platform websites.
•	 Enrolling in drug trials and crowdfunding for medical research.
•	 Digital epidemiology: tracking disease outbreaks and spread through digital means.
•	 Producing human tissue through 3D printing.
•	 Treating phobias through virtual reality: developing, through the use of technologies such as big 

data, an artificial intelligence algorithm that predicts heart disease and stroke.

CONCLUSION

Faced with the health emergency situation and the public health measures adopted, health systems are 
organising their medical care by adopting digital solutions and advanced technological tools in order to 
be able to offer health services and provide continuity of care to the general population. This generates 
unprecedented levels of use of Information and Communication Technologies by the healthcare system, 
healthcare professionals and citizens, as well as unprecedented levels of development and application.

In Andalusia, as is the general trend in Spain, the population’s current use of ICT shows a paradigm 
shift in the doctor-patient relationship. The recently published report on digital transition in Andalusia: 
realities and challenges shows that during 2020, 49% of Andalusian internet users aged 16-74 years 
searched for information on Google about health, medicine or illnesses suffered by themselves, family 
or friends (ONTSI, 2020). Furthermore, 84% of the Andalusian population is aware of the existence of 
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technological devices to measure aspects related to their health, and 69.3% use these technologies. With 
regard to healthcare through digital and technological devices in primary care, 51.9% of the popula-
tion have a positive assessment insofar as they believe that the use of these devices avoids visits to the 
health centre, which are sometimes unnecessary. With regard to health monitoring, 75% of SAS users 
in Andalusia demand and want to receive information about their health on their technological devices.

After the experience of the first wave of the COVID-19 pandemic in Andalusia, and the response of 
the SAS, it could be said that telemedicine and the use of ICT by citizens and healthcare professionals is a 
reality rather than a trend. However, the healthcare crisis has also put the SAS’s capacity for technological 
response and modernisation to the test, showing that there are still many opportunities for improvement 
in order to achieve optimum levels of technological and digital revolution in the healthcare system. In 
this sense, many questions remain to be resolved about the future scenario of ICT and the health system, 
as the author Carbajo (2020) suggests: “Will it be possible to narrow down the reason for consultation 
with a simple screening through a mobile device to attend in person only those patients who require a 
clinical assessment? Can we know if the massive use of telemedicine will bring us more evidence in 
favour than against; can the implementation of ICT generate a more efficient system; can ICT be used 
for health promotion; Why not integrate some of these technological solutions in the operating systems 
so that the professionals are the ones who provide feedback to the patient? (p. 179). So there are many 
unresolved questions and the current COVID-19 pandemic can be a great opportunity for change and 
leadership to achieve a major digital transformation of the national health system.
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KEY TERMS AND DEFINITIONS

COVID-19: Highly contagious respiratory disease caused by the SARS-CoV-2 virus.
Digital Divide: Refers to the difference in access to and knowledge of the use of new technologies. 

It is often determined on the basis of different criteria, e.g., economic, geographical, gender, age or 
between different social groups.

E-Patient: Is a term that has started to be used in eHealth, and refers to the patient or potential patient 
who uses health services using technological tools, feels committed to the management of their health 
on the same terms as a health professional, is at the same time a user of Web 2.0 tools and is able to 
manage health services and search for information through electronic communication tools.

Health 2.0: Is the renewal of the traditional concept of Health, where new methods, means, tools 
and forms of communication improve the management of the process of monitoring people’s health.

ICT: Are the set of technologies developed today for more efficient information and communication, 
which have changed both the way of accessing knowledge and human relations.

Social Inequalities in Health: Systematic and potentially avoidable differences in one or more 
aspects of health across socially, economically, demographically or geographically defined populations 
or population groups.

Syndemia: Is the sum of two or more concurrent or sequential epidemics or disease outbreaks in a 
population with biological interactions, which exacerbate the prognosis and burden of disease.

Telemedicine: Aims to improve a patient’s health by enabling real-time interactive communication 
between the patient and the remote physician or practitioner. This electronic communication involves the 
use of interactive telecommunications equipment including, as a minimum, audio and video equipment.
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ENDNOTES

	 1 The international bodies of the WHO, the World Organisation for Animal Health and the Food 
and Agriculture Organisation of the United Nations determine that the name of the virus must meet 
certain conditions: 1) not refer to a geographical location, 2) not refer to an animal, 3) not refer 
to an individual or a group of people, be easy to pronounce, and be related to the disease. WHO 
(2020). Novel Coronavirus (2019-nCoV) Situation Report -10. WHO, 2020.

	 2 In the case of Spain, this first pandemic wave covers the period from 31 January to 21 June 2020.
	 3 Although the state of alarm was initially provisional from 15 to 29 March, it was extended until 

21 June, the date on which the Plan for de-escalation and return to “normality” begins after the 
end of the first pandemic wave. Óscar Pérez-Laurrabaquio. 2021, COVID-19 in Spain: first wave 
of the emergency. Med Gen Fam v10n1. 2020.

	 4 It should be recalled that as of 15 March the incidence was 11,488 positives: 41% were hospital-
ised, 8% in intensive care and 3% died. And from 30 March to 12 April, the period of the second 
extension, the incidence has increased so much that Spain is in third and second place in the world in 
confirmed diagnoses and fatalities, respectively. The WHO report (2020) states that as of 31 March 
there were 750,890 cases, with the United States as the new epicentre of the pandemic (140,640), 
Italy (101,739) and Spain (85,195); of the 36,405 deaths, Italy accounted for 32% (11,591), Spain 
20% (7,340) and China 9% (3,314).

	 5 Please note the following information for a better reading of the pyramid. The periods covered 
by dates are: Period 1: until 10 May 2020. Period 2: from 11 May to 20 December 2020. Period 
3: from 21 December 2020 to 7 March 2021. Period 4: from 8 March to 20 June 2021. Period 5: 
from 21 June 2021 onwards.
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