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CHAPTER 1 – GENERAL INTRODUCTION 

1.1. Primary healthcare as the cornerstone of effective health systems and society 

Primary care (PC) has been defined widely as “the provision of integrated, accessible health care 

services by clinicians who are accountable for addressing a large majority of personal health care needs, 

developing a sustained partnership with patients, and practicing in the context of family and 

community”.1 PC is often considered a cornerstone of health care systems: it promotes important 

societal values that are becoming central to modernizing societies, such as health equity, people-

centered care and the key role of communities in health action.2 International evidence suggests that 

health systems with strong primary health care (PHC) produce better and more equitable health 

outcomes; they are more efficient and can achieve higher user satisfaction in comparison to health 

systems with only a weak PC orientation.3  

However, PC has been underfunded globally, and has not been able to fully contribute to the 

Sustainable Development Goal of “ensuring healthy lives and promote wellbeing for all at all ages”. This 

is mostly due to large-scale trends that PC has not been ready for, including: 1) the shift to non-

communicable diseases (NCDs) as the main disease burden globally; 2) PC’s ability to tackle the main 

social determinants of health, and; 3) global health threats such as climate changes, migration and 

conflict, just to name a few.4 Some reasons for this unreadiness have been identified and involve PC’s 

supply-side components, which are inadequately ready to address the growing NCD burden; 

restrictions on access to medicines and technology; unsustainable financial resources, and; lack of 

health systems’ internal and external coordination.5,6  

There is widespread consensus about recognizing the central importance of strengthening PC by, for 

example, assessing currents strengths and gaps in PHC delivery and identifying best practices to 

accelerate quality and effectiveness in PHC, to meet these evolving needs.7 Following Starfield’s PC 

definition above, PC services have been measured along four main features or pillars (better known as 

the four “Cs” of PC): first-contact access for each need; longitudinal person-centered care [continuous 

care]; comprehensive care for most health needs; and coordinated care when it must be sought 

elsewhere. As a result, PC is assessed according to how well these four features are fulfilled. 1    
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Figure 1: The 4 pillars of Primary Healthcare 

 
 

1.2. The role of primary healthcare in the treatment and management of chronic conditions 

Chronic, non-communicable diseases (NCDs) are responsible for almost 74% of deaths worldwide, 

according to the WHO.8 Given its characteristics, PHC stands out as the ideal level of healthcare for the 

treatment and management of chronic conditions (IOM, 1996).9  

PHC has been proposed as a population-level framework to guide global chronic condition-related 

health promotion and policy,10 due to its well-known strengths. Namely, its integrated approach to 

healthcare and prevention, its emphasis on community participation, its ability to foster inter-sectoral 

collaboration and private sector involvement, its focus on equity, and its use of appropriate 

technology.10 If we shift the focus to patients themselves, PHC also presents advantages for the 

management of NCDs, because of its reliance on several key factors: opportunistic case finding for risk 

factor assessments; detection of the disease early on; combination of pharmacological and 

psychosocial interventions; and long-term follow up with regular monitoring and promotion of 

adherence to treatment.11  

Several interventions involving PHC have led to favorable changes in health outcomes and have the 

characteristic of being cost effective, allowing their implementation across a range of resource settings. 

Some of these include tobacco control, health promotion at the PC level, pharmacological 

interventions for people at high risk of cardiovascular disease and diabetes, prevention of diabetes, 

treatment of mental disorders at the PC level, and integration of care for comorbidities.11 Nonetheless, 

PHC needs to keep evolving to meet the needs of the ever-growing number of people affected with 

NCDs. Part of the challenges and opportunities, in addition to scarce resources and health system 

reconfiguration, include encouraging self-management support, decision support, delivery-system 
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design (e.g., moving towards multidisciplinary teams), and improved utilization of clinical information 

systems and digital technologies.11,12 

1.3. Innovations in primary care 

The 30-year mark after the Alma Ata declaration on Primary Health Care was used to recognize that, 

although some progress has been achieved, there is still much more that needs to be done to secure 

the WHO’s Millennium Development Goal (MDG) of “health for all”, for which PC is one of the main 

drivers.13 Given the changes the world has experienced during these decades, especially in terms of 

changing demographics, the rise of chronic conditions and the way healthcare is delivered, PC had to 

be renewed and reimagined to meet the needs of this changing world population.14  

For example, a seminal study on high-performing PC practices identified 10 building-blocks which 

included data driven improvement using computer-based technologies, empanelment, team-based 

care, patient-team partnership and patient self-management, and of course, the four pillars.15 

Consequently, innovations in PC have sought to achieve these blocks, and some widely implemented 

ones include reforms or innovations in PC teams, advanced access, PC models’ restructuration (such as 

the chronic care model, the primary care medical home model, etc.), moving towards collaborative 

care, and group medical visits, just to name a few.16 Additional innovation areas include stratifying the 

patient population, which also entails changes in responsibilities in teams, new roles for different team 

members, and payment reforms such as performance-based revenue.17 

1.3.1. Digital technologies for improving primary care 

An important subset of innovations in PC lie in the field of digital technologies, although more is needed. 

Especially in the development of health information systems fit for new digital technologies and 

enabled for big data analytics, as well as the capacity to develop, test, and scale up innovations in varied 

areas, such as workforce education and systems management.4  
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Figure 2: Different digital technologies transforming the way healthcare is provided 

 
Source: Personal Connected Health Alliance, Patient generated health data. 2017. Available at: 

https://www.pchalliance.org/news/patient-generated-health-data-ehr-integration-continua-design-guidelines-fhir. 

Many digital health innovations have been available in PC settings for some time, although the extent 

to which they are used still varies widely, both between and within nations.18 These include innovations 

in technologies that have been already in use like electronic medical record (EMR), which integrate data 

coming from coding systems, clinical decision support, e-prescribing and e-referral, just to name a few; 

and digital platforms or portals that allow patients to view their health data and help PC personnel to 

more easily interact with patients.18 All of these have led to changes in big data analytics (which may 

help understand PC service needs and priorities), patient access to health records, and virtual care or 

tele-consultations.16, 18, 19  

Additionally, commonplace technologies such as smartphones and tablets allow people to manage 

their health more effectively, while other technologies have had a profound effect on how healthcare 

services are delivered or how health systems are run.20 Patient-facing technologies are changing the 

way patients interact with their health and with the health system. On the one hand, monitoring and 

wearable technologies and apps can improve people’s behaviors, such as increased exercise and 

medication adherence; online sources of health information and access to records can help patients be 

better informed about their health, while online targeted interventions provide additional support for 

mental and sexual health, for example.21 On the other hand, online triage, online appointment booking 

and remote consultations facilitate the interaction of patients with the health system and more closely 

connect the healthcare personnel with patients.21 For example, a Cochrane review of PHC workers’ 
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perceptions of the use of tablets and mobile phones, revealed that mHealth changed how they worked 

with each other and how they delivered care, while leading to new forms of engagement and 

relationships with clients and communities.22  

Looking into the future, there are emerging technologies which also may have an important role if 

implemented in PC settings. Some of these include automated triage systems, with or without Artificial 

Intelligence (AI), which may direct patients to self-care advice or refer them to a clinician, depending on 

the interaction and answers provided by the patient. Wearables and the influx of tremendous amounts 

of data, will enable distance care but will also pose challenges such as careful monitoring, requiring 

useful dashboards with well-organized data ready for effective decision-making. The integration of 

machine learning and AI into clinical software, decision support and apps, has the potential to optimize 

and personalize treatments; the introduction of speech recognition technologies may also aid the PC 

consultation; and novel diagnostic devices and more sophisticated imaging capabilities incorporated 

into mobile devices, can have an important impact in the context of PC and community medicine.18  

However, these benefits come from preliminary evidence, signaling an important need for more robust 

studies confirming them. This evidence is also linked to several challenges related to the use of digital 

technologies in health, such as the lack of regulation for health apps, more rigorous evaluations of the 

technologies themselves, difficulties of patients utilizing digital technologies, and system- and policy-

level support.21 In fact, for the future of digital care to be fully realized in PC, there are key elements that 

need to be addressed. Some of these include the need to involve PHC professionals and patients in the 

co-design of digital solutions; better infrastructure, support and training; data sharing, clear regulations 

and best practice standards; ensuring patient safety and privacy, and; making sure that digital care is 

inclusive and leaves no one behind.19 

1.4.  Primary care providers’ digital health literacy needs for successful implementation of 

digital health technologies 

Essentially, to take full advantage of digital technologies in PC, there needs to be a PC workforce 

capable of using and managing these technologies. In other words, they need to be “digitally literate”. 

In general, there seems to be broad agreement on what skills might be needed for digital literacy. Digital 

health literacy has been defined as “the ability to seek, find, understand, and appraise health 

information from electronic sources and apply the knowledge gained to addressing or solving a health 

problem”, where a set of six fundamental skills are included: traditional literacy, health literacy, 

information literacy, scientific literacy, media literacy, and computer literacy.23  

Nevertheless, it is not well understood as yet what the impact of the use of more elaborate eHealth 

technologies and the corresponding digital literacy skills needed would be. This in primary healthcare 

holds true for a variety of outcomes, including population health outcomes and health inequities, for 

example. There is a need for appropriate and up-to-date competencies and digital literacy among PC 

providers.24 The majority of today’s physicians has not received sufficient training on digital 

competencies, from principles of data processing and analytics or knowledge about basic 

characteristics of clinical information systems.25 Digital health and information systems competencies 

must be updated to train mature digital health professionals.26 
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1.5. Research needs and knowledge gaps 

Taking all of the above into consideration, there are three research lines this thesis will focus on. The 

first one would involve a conceptual revision of the definitions of PC, to identify and pinpoint the 

operational elements of the current pillars conforming a PC system. Then, a revision of a variety of PC 

enhancements, with a focus on digital health innovations, would help clarify how each technology may 

impact the PC pillars and the management of health conditions at the PC level. With this, one could 

identify the most effective and scalable technologies for this level of care. Finally, the implementation 

and use of these digital technologies require a specific set of (digital health) skills or competencies for 

them to be fully exploited. Therefore, delving into current approaches to digital health competencies in 

PC would help identify the skills needed from PC providers to make the most of digital technologies to 

improve care.  

(i)  Exploration of the four core elements of primary care: operational definitions, complexities, 

and interactions.        

Innovations in PC are usually linked to improving its main core functions: first contact, continuity, 

comprehensiveness and coordination. These are normally considered the main building blocks of PC, 

and are seen as separate, compartmentalized aspects. To have clarity on which of these four core 

elements would be impacted by a particular innovation (or set of innovations), it would be necessary to 

have a clear, operationalized definition for each, and establish the links these have between each other. 

An exploration of these aspects will provide an underlying understanding of the functions that will be 

impacted when implementing innovations aimed at enhancing PC. This includes the impact of 

innovations using digital technologies.  

(ii) Exploration of the most common programs implemented to enhance primary care, focusing on 

identifying current digital health solutions  

A vast amount of innovations have been implemented in the quest for enhancing PC. Many of these 

innovations include multicomponent programs, which try to tackle several issues at once. Therefore, 

these efforts include several features, for example, related to changing how providers receive payment, 

introducing new accountability processes (i.e., empanelment), adding new roles or enhancing the roles 

of existing PC providers, expanding the access to services and coverage, just to name a few. A look at 

the most important, multicomponent efforts to improve PC will provide a clearer picture of which sets 

of innovations have had an impact on population health, healthcare costs and utilization, and/or 

patient and provider satisfaction outcomes.  

Within these multicomponent programs, we will identify the role that the digital technology 

components have had in their efforts to improve PC, and explore the type of technologies and the areas 

of PC where these have been implemented. Moreover, given the important role that PC can have in the 

treatment and management of chronic conditions, we will explore how some patient-facing digital 

technologies may impact the treatment and management of diabetes, as an example of the potential 

impact these may have on the management of chronic conditions.  

(iii)  Exploration of the digital health literacy needs and requirements for PC professionals for the 

successful use of digital health technologies 
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In order for digital technologies to be fully exploited, and for the results of their implementation to be 

as successful as possible, a set of key digital technology skills for PC healthcare professionals needs to 

be available. A thorough exploration needs to be undertaken to identify the most important digital 

health literacy competencies required for digital technologies to improve PC.   

1.6. Aims and outline of this thesis 

Building on the three aspects described above, a framework will be developed. Such a framework will 

describe the most suitable functions of PC that may be enhanced by digital technologies, and will map 

the type and role of digital technologies for each of these areas. In addition, a “New Primary Care 

consultation model” will be presented. This model explains how digital technologies may transform the 

PC consultation, and, as a result, how a patient relates to the whole healthcare system. Finally, a set of 

digital healthcare competency domains is developed, which could be used to build a set of digital 

health competencies required for PC providers.  

Main objective: Development of an evidence-based framework to identify (1) the functions of 

primary care, (2) the type and role of digital health technologies, especially in relation to the 

management of chronic conditions, and (3) the digital health literacy needs, for the successful 

implementation of digital technologies in primary care. 

Therefore, main research questions include:  

(1) what are the areas of primary care that will benefit the most from digital health technologies; 

(2) which digital health technologies are the most adequate to implement at the primary care level, 

and; 

(3) what is needed from providers in terms of digital health literacy to successfully implement 

digital technologies in primary care. 

This thesis explores the 4 pillars of PC, the innovations that have been implemented to improve them, 

and the role digital technologies may have had as part of these innovations, with a focus on their impact 

in the management of chronic conditions. This thesis seeks to identify the optimal way to incorporate 

digital technologies in PC and how they could improve the PC consultation, in particular, and the PC 

field in general. It is composed of three parts: the first revises the concept of PC and explores 

interventions to improve it; the second part, delves into the role digital technologies have had in 

improving PC and looks at how apps may impact the treatment of chronic conditions. And the third, 

explores the digital competencies required for PC professionals to use these technologies. 
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