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Abstract 

Objective: to analyze the use of digital health solutions in promoting access to Primary Health Care 

services for rural riverside populations, considering their territorial and sociocultural specificities. 

Methodology: this is a qualitative study with an exploratory nature, involving field research in the 

Santa Maria Community, located in the Puranga Conquista Sustainable Development Reserve, in 

Manaus/Amazonas. Situated in a rural riverside area along the Negro River, the community includes 

its main settlement and adjacent localities, totaling approximately 423 inhabitants, with access 

exclusively by river, about 62 kilometers from the capital. Based on a non-probabilistic convenience 

sample, semi-structured interviews were conducted with 17 health professionals, in addition to a 
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workshop attended by 15 residents and local community leaders. Results: from the data analysis, 

four main categories emerged aligned with the study's objective, expressing the perceptions of 

professionals and residents regarding the use of Digital Health in promoting access to health services, 

its understanding, potential, and challenges: "Understanding of Digital Health"; "Acceptance"; 

"Advantages"; and "Barriers". Conclusion: the adoption of participatory approaches sensitive to 

local reality, incorporating the perceptions of residents, professionals, and managers, proves essential 

to mitigate resistance, foster acceptance, and enable Digital Health alternatives in building a more 

equitable and inclusive health system within the context of rural riverside populations. 

Keywords: Digital Health; Primary Health Care; Rural Health; Rural Population. 

 
Resumo 

Objetivo: analisar o uso de soluções de saúde digital na promoção do acesso aos serviços da 

Atenção Primária à Saúde por populações rurais ribeirinhas, considerando suas especificidades 

territoriais e socioculturais. Metodologia: trata-se de um estudo de abordagem qualitativa, com 

caráter exploratório, em que se realizou pesquisa de campo na comunidade Santa Maria, localizada 

na Reserva de Desenvolvimento Sustentável Puranga Conquista, em Manaus, Amazonas. Situada em 

área rural ribeirinha, à margem do rio Negro, a comunidade abrange sua sede e localidades 

adjacentes, totalizando aproximadamente 423 habitantes, com acesso exclusivamente por via fluvial, 

distante cerca de 62 quilômetros em relação à capital. Com base em uma amostra por conveniência, 

de natureza não-probabilística, foram realizadas entrevistas semiestruturadas, com 17 profissionais 

de saúde, além da condução de uma oficina que contou com a presença de 15 moradores e lideranças 

locais da comunidade. Resultados: da análise dos dados quatro categorias principais emergiram, 

alinhadas ao objetivo deste estudo, que expressam as percepções de profissionais e moradores sobre 

o uso da saúde digital na promoção do acesso aos serviços de saúde, sua compreensão, 

potencialidades e desafios: “compreensão sobre a saúde digital”; “aceitação”, “vantagens” e 

“barreiras”. Conclusão: a adoção de abordagens participativas e sensíveis à realidade local, que 

incorporem as percepções de moradores, profissionais e gestores, mostra-se essencial para mitigar 

resistências, fomentar a aceitação e viabilizar alternativas de saúde digital na construção de um 

sistema de saúde mais equitativo e inclusivo no contexto das populações rurais ribeirinhas.  

Palavras-chave: Saúde Digital; Atenção Primária à Saúde; Saúde Rural; População Rural. 

 
Resumen 

Objetivo:  analizar el uso de soluciones de salud digital en la promoción del acceso a los servicios de 

la Atención Primaria de Salud para poblaciones rurales ribereñas, considerando sus especificidades 

territoriales y socioculturales. Metodología: Se trata de un estudio de enfoque cualitativo, de carácter 

exploratorio, en el que se realizó una investigación de campo en la Comunidad Santa María, ubicada 

en la Reserva de Desarrollo Sostenible Puranga Conquista, en Manaus/Amazonas. Situada en el área 

rural ribereña, a orillas del Río Negro, la comunidad comprende su sede y localidades adyacentes, 

sumando aproximadamente 423 habitantes, con acceso exclusivamente por vía fluvial, a unos 62 

kilómetros de la capital. A partir de una muestra por conveniencia, de naturaleza no probabilística, se 

realizaron entrevistas semiestructuradas con 17 profesionales de la salud, además de un taller que 

contó con la presencia de 15 residentes y líderes locales de la comunidad. Resultados: Del análisis 

de los datos, surgieron cuatro categorías principales alineadas con el objetivo de este estudio, las 

cuales expresan las percepciones de profesionales y residentes sobre el uso de la Salud Digital en la 

promoción del acceso a los servicios de salud, su comprensión, potencialidades y desafíos: 

"Comprensión sobre la Salud Digital"; "Aceptación"; "Ventajas"; y "Barreras". Conclusión: La 

adopción de enfoques participativos y sensibles a la realidad local, que incorporen las percepciones 

de residentes, profesionales y gestores, resulta esencial para mitigar resistencias, fomentar la 
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aceptación y viabilizar alternativas de Salud Digital en la construcción de un sistema de salud más 

equitativo e inclusivo en el contexto de las poblaciones rurales ribereñas. 

Palabras clave: Salud Digital; Atención Primaria de Salud; Salud Rural; Población Rural. 

 

Introduction 

Health is a fundamental right of the human being, and the State must provide the conditions 

indispensable for its full exercise. In addition to the guidelines provided in the Federal Constitution 

of 1988 (CF/88)(1), the management and operation of public health services of the Unified Health 

System (SUS) are guided by the principles of universal access to health services and actions at all 

levels of the care network; comprehensiveness of care; equality of health care, without prejudice or 

privileges of any kind; community participation, among others(2). 

Guaranteeing universal access and the right to health requires public policies that consider 

territorial specificities and socioeconomic inequalities, grounded in knowledge of local reality and 

qualified listening to users(3,4). Enabling this right and reducing inequities are actions that essentially 

promote social inclusion and human dignity. As health systems are social responses to the 

population’s demands, the organization of the SUS must start from analysis of the needs expressed 

by citizens, respecting the singularities of each political-administrative division(5). Thus, the 

structuring of services must be intentional and directed toward the context in which it is situated. 

The SUS symbolizes a social achievement, the fruit of the struggle of social movements. After 

its creation, provided for in the CF/88, its implementation took shape from the 1990s onward with 

Law No. 8.080/1990(2). Since then, it has represented important advances in the pursuit of 

guaranteeing universal and equitable access to health services, with growing and decisive expansion 

of health policy coverage, providing developments in health indicators and in the population’s living 

conditions, especially the most vulnerable, highly dependent on public services(6). 

The National Primary Care Policy (PNAB), through strengthening Primary Health Care (PHC), 

seeks social protection and universalization of care through the production of responses to health 

needs and access to its services in an equitable and comprehensive manner for users, emphasizing the 

role of PHC as the entry point to the SUS, which must provide care closer to the citizen. Among the 

actions undertaken to improve and enhance access, the More Doctors Program (PMM) stands out; 

implemented in 2013, it reduced inequalities in physician distribution by expanding the number of 

Family Health Strategy (ESF) teams and retaining professionals in remote and vulnerable areas(4,6). 

In a study conducted by Fausto and collaborators(7) in remote rural municipalities (MRR), health 

managers emphasized that the PMM favored expansion of care coverage, contributed to 

improvements in work processes, increased the provision of health practices, and consolidated Basic 

Health Units (UBS) as a service regularly sought for care. 

Specifically regarding riverside populations, PNAB 2011 established riverside teams, the 

Riverside Family Health Strategy (ESFR), and river teams, the River Family Health Strategy (ESFF), 

adapting care to the territorial specificities of the Amazon and Pantanal. These models seek to adapt 

care to individuals’ singular demands and the specificities of their territory. Lima et al.(4) point out 

that this arrangement guaranteed access for historically marginalized populations, promoting a new 

model of care in the region. The work of health teams from River Basic Health Units (UBSF) 

represents an effort to produce responses to health demands by expanding coverage and access to 

PHC services for riverside populations, considering greater proximity to their homes, with respect for 
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comprehensiveness and continuity of care. However, inequities and barriers to universal access to 

effective and continuous health care planned according to local specificities, as well as difficulties in 

access to specialized care, persist(4). 

Population dispersion in Amazonas and its vast hydrographic network impose severe 

inequalities in access to health compared with other regions of the country(8). Riverside populations 

occupy this territory in a fragmented manner, distributed along extensive waterways in small 

communities or homes spread along rivers and streams. Like the rural population as a whole, they 

have low schooling and economic levels. Educational limitations compromise human development 

and economic growth and restrict access to consumer goods, which, associated with isolation caused 

by lack of communication and access to information, compromise health prevention actions through 

possible difficulties in understanding the health-disease process, ways of preventing morbidities, and 

health promotion, negatively affecting their quality of life(3,7,8). 

Social, economic, and health indicators are very disparate: there is an institutional void, and 

these populations have an insufficient supply of public services in all areas, aggravated by difficulties 

in communication and transportation infrastructure, scarcity of public facilities, precarious services, a 

high rate of informality, low development indices, and broadly unfavorable living conditions for 

most of the population(3,8). 

Persistent inequalities in the Amazon, aggravated by regional factors, harm quality of life and 

access to health, especially in rural areas, resulting in the country’s worst rates of service use. This 

vulnerable population depends on the SUS, especially PHC services, with minimal ties to the private 

sector. However, regular provision of care is limited by concentration of resources in urban centers 

and chronic insufficiency of professionals(7,8,9). Thus, geographical and structural barriers reinforce 

these communities’ health isolation. 

A major mismatch is observed in the organization of health care, which uncritically replicates 

routines adopted in urban health services because a lack of understanding of the particular social 

settings of the rural Amazon persists, maintaining sociopolitical and economic invisibility and social 

exclusion from national priorities. This evidences the need for adaptations in this new care model 

and the process of building public policies for the region(4,7,10). 

Thus, promoting accessible and timely health services for a population dispersed across a vast 

territory requires confronting the different factors that preserve this scenario of social exclusion, 

depriving citizens of the right to health, and requires a response to difficulties in attracting and 

retaining professionals, high transportation costs, and lack of service provision(8,9). 

The constitutional obligation to guarantee universal, comprehensive, and equitable access to 

health services will require innovative and complementary solutions, since ensuring access to PHC 

services is indispensable for realizing its role as entry point and organizer of care throughout the 

Health Care Network (RAS), without which it will not be possible to realize the other attributes of 

PHC and SUS principles. It is understood that health actions and services must be planned to reflect 

the realities of the territories and populations for which they are intended. Beyond improving existing 

policies directed toward training, attracting, and retaining the workforce for PHC in these territories, 

Fausto et al.,(7) emphasize the need to implement organizational strategies supported by distance 

solutions through which it is possible to expand resources available to professionals and users and 

promote timely, effective, and quality care in areas of difficult access. Following their analysis, for 

these authors(7), it is especially because these are rural and remote territories that solutions supported 
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by information and communication technology (ICT), such as telehealth, are fundamentally 

necessary and imperative in promoting access to health. 

To reflect the population’s characteristics and needs, it is indispensable to create spaces for 

community participation in the process of formulating alternatives directed toward serving the local 

population. Thus, regarding the incorporation of digital health alternatives, the need for digital health 

policies to be grounded in SUS principles, such as constitutionally established decentralization and 

social participation, is considered(11,12). 

The use of ICT can also provide important responses to SUS management needs, involving the 

automatic generation of indicators, management of health service production, support for 

participatory management, and social control. This creates arrangements conducive to the creation 

and implementation of new management models and instruments of federative relations that use 

digital health in the pursuit of guaranteeing access and participatory management focused on results, 

social participation, and stable financing(13). 

Priority four of the Digital Health Strategy 2020-2028 (ESD) establishes the digital health user 

as protagonist, reinforcing the need to engage patients and users in adopting digital health tools, as 

well as support for building systems and services. Its focus is on conceiving initiatives that allow 

users, citizens, health professionals, and managers active participation in collaborative spaces so they 

contribute to defining priority initiatives, use models, and identifying priorities for digital health(14). 

The SUS Digital program(15) and ESD reflect managers’ intention to develop effective digital health 

strategies, considering user acceptance and system demands. This action aligned with real needs is 

essential for technologies to act as allies in guaranteeing universal and quality access. Thus, the aim 

is to overcome inequities and realize the constitutional right to health throughout the territory. 

This priority prescribes the need for actions involving citizens to bring the user’s focus and 

needs to the ESD, in addition to facilitating the development of digital health services and use 

models that are widely used, including actions such as: developing an instructional video channel on 

the use of applications for citizens; conducting, in partnership with the National Health Council, with 

emphasis on the Users’ Forum and other representatives of civil society, actions to present to social 

control the benefits of using digital health solutions, among others(14). 

This perspective of public authority action, conceiving public policies aligned with the needs of 

the population, professionals, and services, is essential to make the complementary alternatives of 

digital health available to the SUS to confront the challenges of offering society universal, 

accessible, and quality health care closer to citizens, overcoming inequities to realize the 

constitutionally provided right to health. 

In this context, digital health emerges as a promising strategy for confronting access inequities, 

encouraged by international organizations and incorporated into Brazilian public policies through 

investments and initiatives directed toward innovation. Advances in ICT have enabled the 

development of new practices and care models, transforming the organization of health services and 

expanding coverage, effectiveness, and quality of care, especially in territories of difficult access. 

Thus, this research aimed to analyze the use of digital health solutions in promoting access to PHC 

services by rural riverside populations, considering their territorial and sociocultural specificities. 
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Methodolody 

This research adopted a qualitative methodological approach, which, according to Freitas and 

Prodanov(16), is intended for interpreting phenomena and assigning meanings. Such elements are 

fundamental in this perspective, which uses the environment as a direct source of data and requires 

close contect between the researcher and the object of study, demanding intensive fieldwork. 

According to Minayo(17), the object of qualitative research is the universe of human production, 

which can be summarized in the world of relationships, representations, and intentionality and can 

hardly be represented by numbers and quantitative indicators(17). 

This was exploratory research. According to Gil(18), such research aims to provide greater 

familiarity with the problem, with a view to explaining it in analytical dimensions or enabling the 

construction of hypotheses. Also according to this author, the main purpose of this type of study is 

the improvement of ideas or perceptions. Field research was conducted to meet the objectives of this 

research, involving residents and local leaders of the Santa Maria Community and Health 

Professionals and Managers of the Community Support Unit, who provide fixed-site care to 

residents, and professionals of the Ney Lacerda UBSF and Manaus Rural Health District, who 

provide itinerant care to that Community. 

The setting of this research is the Santa Maria Community, located on the left bank of the 

Negro River, in the rural riverside area of the municipality of Manaus/Amazonas. Situated within the 

Puranga Conquista Sustainable Development Reserve (RDS), the community encompasses its main 

settlement and adjacent localities, totaling approximately 423 inhabitants, according to data provided 

by local leaders. Access to the community is exclusively by river, about 62 kilometers from the 

capital. The journey can be made in about 6 hours by conventional vessel or approximately 2 hours 

and 30 minutes by express speedboat, departing from the port of Manaus. 

PHC services for community residents are provided by the health team of the Support Unit and 

Dr. Ney Lacerda UBSF, whose team comprises microscopists, a physician, community health 

workers (ACS), a pharmacist, a dentist, an oral health assistant, nurses, nursing technicians, a nursing 

assistant, a laboratory assistant, in addition to the unit director and vessel crew. In the main 

settlement, there is a Support Unit housing the local health services manager and ACS who work in 

the territory and are responsible for coverage of the assigned population. Once a month, the UBSF 

travels along the Negro River serving riverside residents of communities linked to it, including Santa 

Maria. 

To achieve the objectives proposed in this study, semistructured interviews were conducted 

with 17 health professionals, in addition to a workshop attended by 15 residents of the Santa Maria 

Community. Interviews encompassed professionals and managers linked to the Manaus Rural Health 

District, Ney Lacerda UBSF, and those working in the Support Unit located in the community. 

Interviews with health professionals were conducted based on a convenience sample, of a 

nonprobabilistic nature, at the headquarters of the Rural Health District, the UBSF itself, and the 

community Support Unit. Interviews were conducted in person and guided by a semistructured script 

addressing topics such as participants’ understanding, experiences, advantages, challenges, 

acceptance, and perceptions regarding the use of digital health in care for riverside communities. 

Throughout this study, participating professionals and managers will be referred to as “Professional.” 

To mobilize residents and ensure their engagement in the workshop, researchers coordinated 

with local leaders to hold a meeting presenting the study. On that occasion, the research objectives 

https://doi.org/10.17566/ciads.e2026034


 

Cad. Ibero-Am. Direito Sanit. 2026;15:e2026034 | ISSN 2358-1824 (online)                                                                                               7 

Dossier The Right to Health and Connections in Northern Brazil: Practices and Contexts 

DOI https://doi.org/10.17566/ciads.e2026034 

were presented and the schedule and location of the activity were defined by consensus with the 

group. Next, a formal invitation was prepared and sent through a messaging application to those 

present; simultaneously, community leaders replicated the notice in the community residents’ group. 

The workshop was conducted based on a previously prepared script, structured through dynamics of 

dialogue and collective expression centered on digital health. Its main objective was to promote 

active listening to the community’s lived experiences, favor understanding of its perspectives, 

identify shared perceptions, and gather elements enabling analysis of local conditions of acceptance, 

challenges, and use of technologies applied to health. 

The semistructured interview script for approaching health professionals and the script for 

conducting the workshop with residents included questions common to both and specific to each 

group, thus considering each group’s positions of speech, activity, views, and perceptions, allowing 

correlations between professionals’ and residents’ perceptions. 

Interviews and workshop dialogues were audio-recorded with participants’ authorization and 

subsequently transcribed. The analysis of collected data followed the content analysis method 

proposed by Bardin(19), opting for thematic analysis. This technique aims to analyze what was said 

during the investigation, constructing and presenting conceptions around the object of study(19). It 

allows organization and analysis of qualitative data, identifying patterns and meanings revealed in 

participants’ speech. 

The collected material was analyzed according to the phases of analysis defined by Bardin(19), 

resulting in systematization of categories, critical reflection, and interpretation based on the 

theoretical framework regarding the use of digital health solutions in rural settings. Data were 

organized, systematized, and categorized using the textual data analysis software MAXQDA 

Analytics Pro (24.10.0). Organization and analysis of material collected in the workshop were 

complemented by use of the script with analysis procedures proposed in the ‘Comprehensiveness 

Project: practical knowledge in the everyday life of health services,’ as previously specified. 

Regarding ethical and legal aspects, this study formed part of the research project “Community 

participation in the process of planning, organization, and provision of health services in rural 

riverside localities of the Amazon,” approved by the Human Research Ethics Committee under 

CAAE number: 59398222.0.0000.0005. The project obtained approval from the Manaus Municipal 

Health Department, and the Informed Consent Form (TCLE) was signed by all participants. 

 

Results and Discussion  

Interviews were conducted between August and December 2024, involving 17 health 

professionals, including: physician, dentist, pharmacist, biochemist, nursing technician, nurses, 

community health workers, community endemic disease worker, nursing technician, managers and 

directors of the UBSF and rural health district. Participants’ average age was 46.3 years, ranging 

from 30 to 59 years, with 52.9% female. Regarding schooling, 52.9% had completed higher 

education, while 47.1% reported completing secondary education. The average length of work in 

health services in rural areas was 15.8 years, ranging from 1 to 28 years. The interviewed group was 

characterized by the diversity of professional categories comprising PHC, encompassing higher-level 

professionals, technicians, and managers, reflecting the multiprofessional nature of this level of care 

organization. 
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The workshop lasted approximately 1 hour and 30 minutes and was attended by 15 community 

residents, of whom nine were women and six men. Participants’ ages ranged from 20 to 82 years, 

averaging 48.6 years. Regarding schooling, 53.3% had completed secondary education, 33.3% had 

incomplete elementary education, 6.7% had completed elementary education, and 6.7% were 

illiterate. Regarding occupational profile, participants included homemakers, fishers, community 

leaders, public servants, and retirees, reflecting the diversity of occupations in the community. 

In the perception of professionals and residents of the interviewed riverside population, digital 

health constitutes a strategic opportunity to break structural barriers and democratize access to health 

in historically underserved regions. However, for this potential to materialize, participants emphasize 

the need to confront critical challenges that may compromise implementation, social acceptance, and 

sustainable use of these technologies in the territory. 

ICT represents a concrete opportunity to overcome structural barriers and expand health 

service provision in regions historically marked by inequalities and presents the advantages and 

challenges of its implementation, according to this research’s participants, as well as factors affecting 

its acceptance. Brazil has a consistent trajectory in incorporating digital technologies into its health 

system, especially within PHC, where these tools have been progressively integrated into care and 

management processes. Over recent years, adoption of digital health resources has been consolidated 

as a strategic component for strengthening PHC, contributing to expanded access, enhancement of 

care, and improved coordination of health services(20). 

In Brazil, enhancement and sustainability of the SUS depend on strengthening PHC, 

recognized as the main entry point and organizer of care. In this context, challenges persist related to 

expanding access, reducing service fragmentation, coordinating care, and caring for chronic 

conditions. Overcoming these limitations requires strengthening PHC’s capacity to articulate the 

different points of the health care network, ensuring comprehensiveness and continuity of care(21,22). 

In PHC, digital technologies have proven important for enhancing communication between 

different levels of care and strengthening continuity of care. Furthermore, telehealth services 

constitute a relevant strategy for expanding access to health services and reducing regional 

inequalities, especially in areas with a shortage of professionals and specialized consultations, 

through technology-mediated care modalities(20,23). 

Incorporation of digital technologies into PHC has strengthened care coordination and favored 

greater equity in access to services. By making updated clinical information available, these tools 

support professionals’ decision-making, contribute to preventing health problems, and promote more 

efficient use of resources. Furthermore, they expand integration between different levels of care, 

reinforcing PHC’s role as a structuring axis of health care networks(24). 

In this sense, Celes et al.(25), in investigating telehealth policies in different countries, identified 

health ICT resources being used mainly for the permanent education of health professionals, 

reducing health costs, expanding access in remote areas, improving and strengthening PHC, 

integrating health care networks, among others. Following their analysis, they reinforce that 

telehealth, as a strategy, is an important instrument for expanding and enhancing access to health 

care and continuing education and promoting quality of life in different localities, and emphasize that 

rural areas far from urban centers are those most in need of investments and require focused action 

from health management bodies to implement telehealth projects, contributing to greater access to 

health services in these areas. 
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For Santos et al.(20), incorporation of telehealth resources in Brazil has been consolidated since 

2007, with creation of the National Telehealth Project, primarily directed toward PHC and initially 

implemented by nine centers linked to the country’s main universities. Within integration of ICT into 

PHC, the National Health Information and Informatics Policy stands out, with the objective of 

structuring a national e-Health strategy, and subsequent resolutions reinforce this direction, 

maintaining PHC as the central axis of proposed actions. 

Studies of telehealth incorporation into PHC in Brazil indicate that these technologies’ use by 

health teams is conditioned by factors related to the organization of local systems and services, 

including the country’s region, municipalities’ population size, institutional support, and the degree 

of telehealth implementation in health units. Evidence points to regional inequalities in 

implementation of the Telehealth Brazil Networks Program, with greater use of resources in the 

South and Southeast regions. However, small municipalities, especially those with up to 10 thousand 

inhabitants and in less favored socioeconomic contexts, have shown substantial use of available 

telehealth tools. Moreover, adoption of ICT in health services may be compromised by policies 

formulated in a top-down manner, insufficiently sensitive to local specificities and insufficiently 

articulated with other public policies, limiting their effectiveness and sustainability(22,26). 

From the analysis of this research’s data, four main categories emerged, aligned with this 

study’s objective, expressing professionals’ and residents’ perceptions regarding the use of digital 

health in promoting access to health services, its understanding, potential, and challenges. The first 

category, “understanding of digital health,” explores professionals’ and residents’ level of knowledge 

and general perceptions of the concept and use of digital health. The second category, “acceptance,” 

addresses how professionals view digital health acceptance by professionals and users. The third, 

“advantages,” identifies the potential uses of digital health and their implications for health services 

in rural riverside areas. Finally, the fourth category, “barriers,” addresses challenges to be overcome 

so that appropriation of different digital health solutions and their benefits for professionals and users 

becomes possible. Each category explores different aspects related to implementation and use of 

digital health in rural riverside areas, detailed in the topics below. 

 

Understanding of digital Health 

The first category, “understanding of digital health,” explores professionals’ and users’ 

knowledge and perceptions of the subject. This analysis is crucial for identifying educational gaps, 

since actors’ level of understanding can both drive development of new strategies and compromise 

acceptance of technology. Professionals’ and users’ perceptions of different aspects of technology 

use in health influence its use(27), and knowledge transfer from communities and involvement of 

professionals can benefit development of solutions aligned with local needs(28,29). Health 

professionals and managers presented a multifaceted view, unfolding into the following analytical 

subcategories, with frequency indicated in parentheses, showing the number of times participants 

mentioned them in their speech (Figure 1). 
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Figure 1. Understandings of Digital Health, according to professionals, managers, and residents 

 
Source: Own elaboration. 

 

  The analysis conducted revealed that, although some health professionals demonstrate 

familiarity with the term “digital health,” understanding of its scope and potential remains 

considerably limited. It was observed that some professionals restrict digital health to telemedicine 

and telehealth resources or merely associate it with the use of Information and Communication 

Technologies (ICT) in health, characterizing it as a technology-mediated practice, while others are 

unaware of the various digital health solutions and technologies currently available. “Today, in 

general, we already imagine digital health just as telehealth, right? But we know there are still other 

aspects to be addressed, to be identified and worked on in everything that would actually involve 

digital health, right?” (Professional 1). “We even have telehealth here, right? It is through the 

computer, we schedule appointments, and people then have the consultation online, right?” 

(Professional 6). 

Residents of the Santa Maria community demonstrated some familiarity with initiatives related 

to digital health due to teleconsultation services with nursing professionals and psychotherapy 

sessions by videoconference, offered by a nongovernmental organization in partnership with the 

local community. Despite this practical exposure, limited understanding of the digital health concept 

is observed among residents. This context may be influenced largely by scarcity of information and 

absence of systematic awareness and education actions regarding digital health. Many are unfamiliar 

with the term and have difficulty understanding how digital technologies can be used to improve 

access to health services, but clearly see the possibility of benefits to their health, even if they have 

difficulty elaborating on them in a more technical and detailed manner. “Health improved, because 

before it was difficult” (Resident 7). 

For professionals and managers, as well as residents, perceptions of digital health demonstrated 

a strong correlation with expected benefits, especially regarding “expanding access and coverage and 

improvements in health services.” There is an understanding that digital health “[...] is good for us 

riverside residents to have more access to health” (Resident 6). This recurrence and the emphasis 

assigned to these aspects suggest that expectations of improvements in access to services and the 

scope of health care offered by different levels of care are relevant factors in constructing 

professionals’, managers’, and residents’ perceptions of digital technologies applied to health. 
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People’s positive attitude toward using ICT in health is relevant because it increases their likelihood 

of adherence to and use of the tools(30). 

 

Factors influencing acceptance of digital health  

It is important to emphasize that this study did not aim to analyze acceptance of a particular 

digital health solution based on specific theoretical models. Instead, results regarding acceptance of 

digital health by professionals and residents, obtained through interviews and the workshop, were 

compared in light of existing literature on the subject. 

In view of this, in exploring the nuances of digital health acceptance, subcategories emerging 

from these dialogues reveal factors influencing adoption and use of digital technologies in health, 

from perceived usefulness and need to challenges imposed by inadequate services and preference for 

in-person care. Analysis of the dialogues reveals five main subcategories deserving attention: three 

factors promote it, namely perceived usefulness, dialogue and guidance, and need; and two factors 

compromise acceptance, namely inadequate services and preference for in-person care (Figure 2). 

 
Figure 1. Factors influencing acceptance of digital health 

 
Source: Own elaboration. 

 

Perceived usefulness is an essential factor in acceptance of new technologies and is linked to 

performance expectancy, understood as the degree of the user’s belief that a new technology will be 

able to generate concrete benefits in their experience or results(31). In general, professionals and 

managers positively assessed acceptability of digital health by themselves and users, especially 

because of perceived benefits, and mentioned actions to mitigate users’ initial resistance and 

concerns. “[...] it is an alternative to not losing that patient, to not leaving them without care” 

(Professional 5). “And they like it because they avoid leaving their place to come to the urban area, 

often to keep going from place to place or waiting longer” (Professional 17). It was also emphasized 

that “any help for them is already very welcome, because they are people who live far away, have 

great difficulty with access and even communication” (Professional 15). 

Dialogue and guidance stand out as fundamental elements in the process of raising awareness 

of digital health use, contributing to dissemination of knowledge, attenuating initial resistance, and 

favoring acceptance by professionals and users. Acceptance “is step by step, it is something that is 

evolving through the community health workers themselves, who are passing on information slowly, 

and there has already been an increase, like, in acceptance” (Professional 14). In the study by Ross et 
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al.(32) on feasibility and sustainability of telehealth use in PHC, participants emphasized the need for 

more investment in education to ensure community awareness, and, faced with some patients’ 

discomfort, professionals began dedicating time at the beginning of care to guide them on what to 

expect from the tool. 

In other circumstances, this need is associated with convenience, exemplified by residents’ use 

of messaging applications to communicate with the local health team and UBSF, seeking guidance 

and information, consultations and tests, and by the possibility of receiving care in the community, 

avoiding travel and separation from family. During the workshop, it was stated that “it is much more 

practical, in these cases, to send a message to ask a question about a medication, or the boy who has 

something, we send a message. In these situations, it is much easier for us to send a message, and we 

are always attended to” (Resident 14). In the study by Liu et al.(33), convenience perceived by users 

stood out as one of the main facilitators of adherence to teleophthalmology. 

Interview and workshop data show difficulties in residents’ acceptance through low demand 

for services made available by the social organization’s project and, for professionals, through issues 

related to how implementation and adaptation of work processes occurred, in addition to issues 

related to interoperability of systems used by the UBSF team. Services made available by the social 

organization “were not very accepted by the community, the nurse, but the psychologist had some 

consultations, yes” (Professional 8). “Other specialties are missing, such as pediatrics” (Resident 8). 

In turn, preference for a traditional, in-person care relationship with the physician remains a 

central aspect in acceptance of new health technologies, being the second factor mentioned as 

compromising user acceptance. The study by Kruse et al.(27) reinforces this idea by demonstrating 

providers’ view that telemedicine could compromise the personal nature of care, finding resonance in 

patients’ preferences for more direct and personal communication. In the same sense, a study 

conducted by Beks et al.(34) showed that, although telehealth consultations were generally acceptable, 

users and professionals demonstrated a strong preference for in-person care. 

 

Advantages of digital health  

The third analytical category encompasses potential advantages attributed to digital health, 

according to the perceptions of professionals, managers, and community residents. Among the most 

recurrent aspects, expansion of coverage and access to health services, including access to 

specialized care; reduction in travel and associated costs, both for users and the health system; and 

practicality, convenience, and provision of timely care stood out. Additionally, professionals and 

managers emphasized benefits related to care coordination and improved management of work 

processes (Figure 3). Telehealth has been recognized as a strategic tool for promoting equity in 

access to health services, with potential to enhance care provided and optimize resources, directly 

benefiting users, professionals, and system managers(35). 
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Figure 3. Advantages of digital health 

 
Source: Own elaboration. 

  

Results of this study, highlighting perceived advantages of digital health, converge with 

findings from previous studies assessing use of solutions such as telemedicine and telehealth in rural 

and remote contexts. Such findings point to increased coverage of the population in the territory and 

expanded access to primary and specialized care for different patient groups and health 

conditions(36,37,38,39), as well as access to timely care, allowing timely diagnosis and treatment, as 

participants in the study by Boman et al.(40) emphasized, declaring that because of timely care, early 

treatment was possible. 

Residents said it was beneficial for them “not to need to go to Manaus to receive care,” “not to 

face a line,” and “not to need to spend money on travel” (Residents 3, 4, and 5). Convenience and 

comfort are also evidenced, resulting from shorter lines and reduced travel, which, in turn, minimizes 

time away from family and financial burden. 

Professionals and managers emphasized benefits of digital health in management of work 

processes and care coordination. This positive perception is probably influenced by prior experience 

using digital technologies, such as the application used by ACS for home visits, data collection, and 

territorial coverage; the electronic medical record used by UBSF professionals; and medication and 

information management systems employed by the interviewed professionals and managers. Digital 

health tools can assist in standardizing workflows, supporting more assertive clinical decision-

making, and improving the quality and management of the user referral process(41,42,43). In the study 

by Venkataraghavan et al.(44), use of mobile devices improved ACS communication with the system 

and other professionals, facilitating information exchange and quick consultations. 

 

Barriers to implementing digital health 

In this study, different barriers to adoption of digital health solutions were identified from the 

perspectives of health professionals, managers, and residents, revealing common and specific 

challenges according to each group, as illustrated in Figure 4. 
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Figure 4. Barriers to digital health 

 
Source: Ow elaboration 

 

From the perspective of professionals and managers, the main barriers concern 

absence/limitation of internet and electricity, preference for in-person care, demand for medication, 

users’ limited exposure/knowledge of digital health, absent/limited training of professionals, and 

preference for a physician. In residents’ perceptions, the following barrier-related subcategories 

stood out: absence/limitation of internet and electricity, motivation, preference for in-person care, 

inadequate services, and users’ limited exposure/knowledge of digital health. 

Convergence of perceptions is observed among professionals, managers, and residents 

regarding barriers preventing digital health adoption, notably absent or precarious connectivity and 

electricity services, patients’ preference for in-person care, and limited knowledge of digital 

technologies directed toward health. Concerns are evidenced regarding challenges imposed by use of 

still little-known technologies, as well as connectivity limitations in rural communities, where 

internet access is limited(45). Technological barriers and lack of computer proficiency are 

predominant factors negatively affecting successful telemedicine implementation(27). Lack of 

broadband internet was the main reason for nonuse of digital health resources by PHC physicians in 

the study by Waschkau et al.(46). 

Regarding ICT infrastructure available to enable digital health services, this study’s findings 

suggest that remote rural settings may concentrate establishments with the worst infrastructure 

conditions and greater digital exclusion. The ICT Health 2025 Survey, conducted by the Brazilian 

Internet Steering Committee (CGI.br), showed that 99% of Brazilian health establishments used 

computers with internet connections, with this percentage being 97% for the North region, but there 

was no specific breakdown for rural areas. Adequacy of this infrastructure was also assessed, with 

53% of establishments reporting that equipment was up to date and 65% that the internet connection 

was adequate for service needs. This percentage was lower when considering only public 

establishments, of which 35% reported equipment to be new and up to date. The survey also 

indicated that, despite initiatives directed toward training, systematic training in health informatics 
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was insufficient among managers responsible for conducting and implementing digital 

transformation processes in health units(47). 

It is important to emphasize that effective implementation of digital health depends on 

technological conditions supporting its operation in health services. Among these conditions, 

availability of equipment, provision of stable internet connections, and use of information systems 

capable of integrating, storing, and sharing clinical data securely and efficiently, in addition to 

professionals’ training, stand out(47). These resources, more limited in remote rural areas, are 

necessary to enable adoption of different digital solutions, such as electronic health records, 

teleconsultations, and telemonitoring, in addition to favoring communication between health 

establishments and support for professionals’ activities. Consequently, strengthening technological 

infrastructure represents a strategic factor for expanding digital service provision, improving service 

management, and enhancing care coordination in the health care network(48). 

Professionals and managers identified two user-related barriers strongly linked to the local 

context. The first concerns the expectation that the consultation results in a medication prescription 

and the possibility of obtaining medicines immediately at the end of care. The second barrier 

concerns users’ preference for care provided by physicians, evidencing the centrality attributed to 

this professional in the care process. This appreciation ends up generating community resistance to 

reception by other health professionals, such as nurses and psychologists, through digital health. 

“Their focus is the doctor. They think the doctor solves everything. It is the doctor, not the nurse” 

(Professional). The study by Schierhout et al.(49) on a digital health strategy to strengthen PHC 

revealed that referral success depended directly on accessibility of the destination unit and 

medication availability, among other aspects. 

A significant barrier identified in the workshop with residents was lack of motivation to use 

digital health tools. This finding is corroborated by the systematic review conducted by Schreiweis et 

al.(50), in which motivation appears among the ten main barriers to adoption of digital technologies in 

health, according to the literature analyzed. According to this study, motivation belongs to the group 

of individual barriers. Patients’ characteristics, including motivation, were identified as potential 

barriers to use of remote monitoring technologies in PHC services in rural settings(41). According to 

one resident, the community needs to have “interest, motivation. Yes, all of that. To really have 

willpower and get involved. Participate more. Have more clarity. Things only flow if you get 

involved, right? If you do not get involved, they do not flow” (Resident 2). 

Finally, the perception that “people only want to demand, demand, but do not want to 

participate. But it is she who does not want to participate to be able to learn. It is very good to 

participate in workshops” (Resident 3) was also emphasized. Successful implementation of digital 

health solutions in PHC goes beyond technological design and information technology (IT) 

infrastructure. Although interoperability, privacy, and security are crucial, success ultimately 

depends on users’ acceptance and motivation to be successful. Motivation for use, which can be 

driven by clear communication of benefits and convenience, is essential for digital health to become 

a true facilitator in providing integrated services centered on users’ needs. 

 

Final Considerations  

Digital health presents significant potential for expanding rural riverside populations’ access to 

health services provided by PHC, constituting a complementary strategy to traditional care models, 
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capable of expanding service provision within PHC and specialized care and improving health care 

quality for these populations, whose territorial and socioeconomic conditions impose barriers to 

universal access to services, contradicting constitutional precepts of universal access to SUS 

services. 

This study’s findings show that the main potential of digital health for rural riverside 

populations concentrates on expanding access and coverage of health services, reducing travel and 

care-related costs, providing timely care, and facilitating access to specialized consultations. 

Furthermore, professionals and managers emphasized benefits related to care coordination, 

enhancement of work processes, and strengthening communication between different points of the 

care network. 

By acting as a complement to traditional services, digital health strategies such as telehealth 

and telemedicine have the potential to connect these rural communities to a broader range of 

professionals and quality services, alleviating isolation of communities and health teams. By 

expanding PHC’s capacity for action and care, it contributes to reducing access inequalities, 

strengthening SUS principles such as universality, equity, and comprehensiveness, and expanding 

PHC’s effectiveness in territories of difficult access, improving these populations’ quality of life. 

And in view of the broad spectrum of possibilities and access barriers faced daily, both by 

professionals providing services and residents seeking care, both groups demonstrate broad 

willingness to adopt these technologies. 

However, realization of these benefits encounters important limitations, especially precarious 

internet and electricity infrastructure, restricted knowledge of digital health among users and 

professionals, insufficient training, preference for in-person care and the physician as the main 

reference for care, and difficulties related to users’ motivation and adequacy of services offered. 

These results demonstrate that successful digital health strategies in rural riverside contexts depend 

not only on making technologies available, but also on investments in infrastructure, digital 

education, community participation, and adaptation of solutions to local needs and expectations. 

Thus, for this potential to be realized and communities and professionals to sustainably and 

efficiently enjoy digital health benefits, it is necessary to recognize and confront multiple challenges, 

mainly related to infrastructure limitations, connectivity, training, limited knowledge, and 

encouragement of use. In this sense, proactive confrontation of such challenges requires construction 

of participatory strategies actively involving residents and health workers in the development, 

implementation, and assessment of digital solutions, ensuring alignment with communities’ 

territorial and cultural specificities and meeting their needs. 

Adoption of participatory approaches sensitive to local reality proves fundamental to 

mitigating resistance, fostering acceptance, and enabling construction of a more equitable and 

inclusive health system. By incorporating residents’, professionals’, and managers’ perceptions, this 

study contributes to advancing understanding of digital health’s potential and limitations in the 

context of rural riverside populations. It is thus hoped that findings can support development of 

strategies aligned with these groups’ territorial and sociocultural specificities, promoting access to 

quality health services and reaffirming commitment to constitutional SUS principles, mainly 

universal and equitable access to timely services. 
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