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Introduction: The use of Information and Communication Technologies in the field of health is increasing across the world, demarcating the field of digital health. The goal of this study is to formulate and validate a matrix of indicators, design assessment scripts and indicate data collection techniques for assessing the quality of digital health care in Brazilian Primary Health Care (PHC).

Methodology: This is a validation study divided into three phases: preparation of the instrument, analysis of validity and pilot study. The instrument was prepared based on the PHC assessment model from a literature review; the analysis of validity used the Delphi technique associated with the nominal group and the evidence from the literature reference. In the pilot study, audio-recorded interviews were conducted with strategic primary care actors.

Results: The matrix of indicators “QualiAPS Digital—Brazil” introduces a set of 37 indicators, distributed into three distinct components and their respective dimensions. The component “Structure” includes the dimension “Resources”; the component “Processes” includes the dimensions “Technical,” “Organizational” and “Relational”; and the component “Results” includes the dimensions “Short-Term Results” and “Medium-Term Results.” The general values obtained for CVI and IRR were 0.89 and 1.00; respectively. Therefore, it was possible to design assessment scripts and indicate qualitative data collection techniques for assessing digital health in Brazilian PHC.

Conclusion: The instrument presented was validated regarding its relevance, content and theoretical support to evaluate the quality of digital health care, supporting decision-making by managers and health professionals in the search for improving remote primary care provided to the population.

Keywords
 telemedicine; digital health; health assessment; validation study; primary health care


1 Introduction

Digital transformation within the context of globalization stands as an irreversible reality, exerting significant influence on national health services through the increasingly pervasive application of Information and Communication Technologies (ICTs). This phenomenon is particularly pronounced as health systems globally contend with financial limitations and escalating demands for elevated care quality (1, 2). The uptake of ICTs in healthcare surged notably throughout the 20th century, manifesting in diverse domains and fostering improved communication and information dissemination. These technologies effectively transcend traditional constraints of temporal and spatial limitations, facilitating the more effective and timely delivery of healthcare services. Remote consultations, telemedicine, and electronic health records represent key applications of ICTs, thereby enhancing patient outcomes and streamlining operational processes. As ICTs continue to advance, they present innovative solutions to longstanding challenges, ensuring that healthcare systems are equipped to fulfill rising expectations regarding accessibility, efficiency, and care quality (3–5).

The term “digital health” was introduced by the World Health Organization (WHO) as a broad umbrella covering the use of electronic and mobile technologies (ICTs—a set of technological resources integrated through hardware, software, and telecommunications) to support and promote remote clinical health care, patient and professional education, public health, and health administration (1, 4, 5). It covers strategies known as telemedicine, telehealth, telecare, teleconsultation, e-Health, videoconsultation, virtual health, remote consultation, among others (6). Established as a priority since 2005, the digital transformation has a significant impact on the field of health, providing the conditions for redefining the health care model, making it more integrated, participatory, and personalized (7, 8).

This transformation ranges from using the telephone to respond to patient questions, to modern video capabilities on smartphones and text messaging through mobile app tools and social media. These strategies are advantageous for extending healthcare access and resources, especially in remote or underserved areas where healthcare teams are scarce. They diminish patient travel requirements, simplify appointment scheduling, and enable the efficient renewal of medical prescriptions. Moreover, these changes influence the doctor-patient dynamic and may foster a heightened focus on self-care (4, 9). The integration of technologies into the healthcare sector necessitates advancements in assessing care facilitated through digital resources (10). Evaluating the impact of digital health on healthcare delivery can enhance care quality by identifying opportunities to leverage these technologies effectively and understanding their limitations. This process empowers healthcare providers to optimize their utilization of digital tools, ensuring they complement traditional care methods efficiently. By doing so, healthcare organizations can aim for greater efficiency and patient-centeredness, ultimately enhancing outcomes and accessibility for patients (11, 12).

In the context of Brazil, in 2021, the Ministry of Health (MS, as per its Portuguese acronym) started the process of strengthening the use of digital health and defined the priorities for this area, with the publication of the Digital Health Strategy for Brazil 2020–2028 (ESD28, as per its Portuguese acronym). In addition to the publication of this guiding document, MS has encouraged the adoption of technologies through the Program for Supporting Computerization and Qualification of Primary Health Care Data (Informatiza APS), with financial incentives to municipalities, use of information systems (such as e-SUS/APS) and adoption of the Electronic Citizen Record. Within ESD28, MS considers it important to establish minimum quality standards and a continuing assessment of the level of digital maturity of public and private facilities (13, 14).

In December 2022, digital health is regulated by the Presidency of the Republic through Law 14,510, supported by previous legislation that deals with the civil landmark for internet use, data protection and the exercise of health professions. In addition, municipalities have autonomy in adhering to and developing digital health (15, 16). In 2024, as part of the ESD, the Ministry of Health implemented the SUS Digital Program with the purpose of expanding access to health actions and services for the population, aiming for comprehensive and effective health care. This digital transformation should cover all areas of health, including comprehensive care, health surveillance, training and continuing education for professionals, management of the SUS in all its instances, including primary health care (PHC), as well as planning, monitoring, evaluation, research, development, and innovation in health, without excluding other areas (17).

However, as far as evaluation is concerned, consolidated instruments based on scientifically validated evaluation models are not yet available. Aligned with the perspective of developing evaluative research that agrees with the propositions of the SUS Digital Program, the study proposed here is part of the project “Assessing the quality of telemedicine in Primary Health Care in times of crisis due to COVID-19.” The scoping review, included in this project, carried out by Silva et al. (6), highlighted eight frameworks for assessing digital health validated in different countries. The model proposed by Christiansen et al. (18) highlights the importance of cultural context, user needs and leadership. The model by Finch et al. (19) emphasizes adaptation to health needs, cognitive involvement of professionals and monitoring. Glasgow et al. (20) focus on population access, technology effectiveness, adoption, and sustainability. Khoja et al. (21) emphasize the results of services and technologies, as well as ethical, political and improvement aspects. Kidholm et al. (22) highlight financial aspects, purpose, maturity of the service and patient perception. Kidholm et al. (23) underline quality, convenience, technical difficulties, and health effects. Nepal et al. (24) drive the evaluation towards areas of application in health, types of tools and devices, communication technologies and socio-economic factors. Shaw (25, 26) includes clinical, human, interpersonal, educational, administrative, and technical aspects.

Although each of the models brings important domains to be incorporated into the evaluation of digital health, they do not express the interrelationship between the domains present in each model and their influence on the results. Although they unveil the effects of the use of technologies, they do not consider the impacts on strengthening the health systems where they are implemented, which is the issue of interest in this work. The option was to draw up a model considering the context of Brazilian digital health, especially based on Donabedian’s systemic approach (26, 27), comprising the interconnection of structure (technological infrastructure, human resources, policies), the process of implementing and using technologies and its influence on the results of the use of technologies and impacts on the essential attributes of PHC, as proposed by Starfield (28). For instance, a robust technological infrastructure and well-trained human resources ensure the efficient integration of technologies into daily workflows, while clear policies and regulations guide their safe and effective use. This process, in turn, impacts outcomes by determining the efficiency and effectiveness of technology utilization. Proper implementation and continuous training result in more accurate diagnoses, more effective treatments, and higher patient satisfaction. Ultimately, these outcomes feed back into the structure and process, justifying further investments in technological infrastructure, training, and policy enhancements. Positive outcomes and feedback facilitate continuous adjustments and improvements, creating a cycle of enhanced healthcare quality through the optimal use of digital technologies in primary healthcare (PHC).

The relationship between the essential attributes of PHC and the adoption of digital health is fundamental in terms of understanding how technologies can strengthen health services. Firstly, digital health can improve first contact access by allowing patients to get in touch with health professionals quickly and conveniently, through platforms such as mobile apps and telemedicine. In addition, longitudinality, one of the pillars of PHC, can be improved with the implementation of digital technologies that guarantee access to medical information and patient records over time, promoting continuity of care (6, 7). As for integrality, the use of digital tools makes it possible to promote a more holistic approach to patient care. The coordination of care, family and community orientation and the cultural competence of managers, professionals and users also need to be considered when evaluating care by digital means (28). Although digital health has a broad spectrum, the focus of this work is the application of ICTs in health care, which can be understood in the dimensions proposed by Donabedian, such as technical, organizational, and relational (26, 27).

Based on this set of perspectives, the “Model for Assessing Digital Health in PHC in Brazil” (29) was designed, available in the Supplementary material of this article. Under the perspective of this model, the aim of this study is to formulate and validate a matrix of indicators, design assessment scripts and indicate data collection techniques for assessing the quality of digital health care in Brazilian PHC. The development of instruments to evaluate digital health in PHC in Brazil, considering its digital health context, its scope, diversity, and social inequalities, is extremely important given the growing role of digital technologies in the provision of health care. These instruments enable a systematic and objective evaluation of the impact of digital technologies on the quality, accessibility and effectiveness of health services provided in PHC.



2 Digital health context

With the outbreak of the COVID-19 pandemic in 2020, social, economic and health impacts emerged, which required rapid adaptations of health systems, so that care provided to people could be continued. At that time, the WHO highlighted Primary Health Care (PHC) as a key point, guiding the reorganization and expansion of health services in the sense of combating the pandemic and maintaining other services. It was in this context that the use of ICTs gained great prominence with their prodigious effect in terms of fulfilling this goal, although it is not known to what extent this technology has been incorporated into the health system to guarantee its sustainability (6, 30). During this process of change, national and international agencies published documents with evidence-based arguments about the importance of using and implementing digital health to expand access and optimize the provision of health services. These regulations opened space for movement between health bodies, with consonances and specificities regarding the challenges for implementing digital health care (31).

Having gone through this period of accelerated growth of digital health in recent years, its fundamental role in achieving universal health coverage and supporting efforts to make healthcare more efficient, accessible and effective is now clearly recognized (32). Digital health technologies offer tangible opportunities to meet the challenges of the health system and improve the reach and quality of care and services. Digital health has been the subject of research and can be used from highly complex health services to home-based primary care (33, 34). Its use, with proper management, guidance and coordination, facilitates direct communication with users, expands coverage and access to information, care and self-care. In addition, health professionals have access to clinical protocols and records more rapidly (35, 36).

When integrated into PHC, the preferred gateway and foundation of health systems, digital health plays a significant role in strengthening public health systems, aligning them with the Sustainable Development Goals (37). The strengthening of a universal system is closely linked to the quality of access to health and digital health provides excellent contributions to the organization of services and health actions in PHC and the Brazilian Unified Health System (SUS), considering the continental dimension of the country and remote communities with little access to health professionals and services (38).

PHC has used digital tools to expand access to health, digitize medical records, promote continuity of care, carry out teleconsultations, monitor vital signs, among others (39, 40). According to the WHO, digital health is a broad, economical and safe field for the application of Information and Communication Technologies (ICTs), its scope includes, but is not limited to telemedicine, telehealth, platforms, health information systems, electronic records; mobile health (mHealth); emerging technologies, such as “big data,” genomics and artificial intelligence (1).

Nevertheless, the advances in the application of technologies in the field of health reveal another face, already known from globalization, which is materialized in the digital divide. The implementation of digital health in universal health systems must be linked to the concepts of equity of access and sustainability (41). Furthermore, there are notable disparities when it comes to digital infrastructure, according to the International Telecommunications Union (ITU), Internet access is available to only 53.6% of the global population, with significant variations between different nations (42).

When considering equity, it is fundamental to ensure that technologies are accessible and fair to everyone, regardless of their location, socioeconomic status, or ability to access resources. This means eliminating barriers to access and ensuring that the benefits of digital health extend to all members of society, contributing to a more inclusive and fair health system. In order to promote equity and guarantee the benefits provided by the digital transformation of health, certain conditions are identified, such as access to infrastructure and/or connectivity, digital literacy skills and motivation to use digital technologies (43).

Still, other strategic measures are necessary for the sustainability of a strengthened PHC, such as guaranteeing resources, actions by multiple sectors/agents and viable public policies for the most unique territories, offering continuous and longitudinal care, with guaranteed timely and quality access (44). For Hadjiat (45), it is appropriate to thoroughly analyze existing digital alternatives and create new approaches with the specific aim of combating health disparities; implementing solutions in a careful and reflective manner, aligned with demands; and considering economic, social and development aspects, thus contributing to the sustainability of actions.

Digital health has seen varying levels of growth across the world, which can be attributed to socioeconomic factors, such as income, education, poverty, and digital infrastructure. Higher-income countries, such as the United States and Japan, have greater access to digital health technologies. On the other hand, low-income countries, such as Bangladesh and Ethiopia, face challenges in implementing these technologies due to limited resources and infrastructure. Middle-income countries, for example, Brazil and India, are in an intermediate position (46). The Brazilian government’s initiatives to encourage the adoption of digital health in PHC were influenced by the experiences of countries with universal health systems, such as Canada in the use of Canada Health Infoway to successfully develop interoperable electronic records in PHC and Australia with the My Health Record in the expansion of electronic medical records (47–49).



3 Methodology


3.1 Context and study design

It is a methodological study whose goal is to develop relevant, adequate and accurate instrument that can be used by other researchers and the general population. It seeks to develop validation, assess tools and improve a technology (50). It was developed between January 2022 and June 2023, involving three phases: Preparation of the instrument, analysis of validity (relevance, suitability, and theoretical support) and pilot study, as displayed in Figure 1.

[image: Figure 1]

FIGURE 1
 Flowchart of the methodological steps.




3.2 Phase 1: preparation of the instrument

The matrix of instrument indicators, called “QualiAPS Digital—Brazil,” was prepared based on the “Model for Assessing Digital Health in Primary Health Care” proposed by Silva and Uchoa (51), considering the components of assessment quality, structure (resources), processes (activities) and results, as well as the technical, relational and organizational dimensions of care (26, 27).

Once it had been prepared, the matrix of indicators was sent via e-mail in Google doc format to seven researchers who were collaborating on the project, with suggestions for changes, deletions, or additions of indicators. The suggestions were debated in an online Discussion Group (52), held in July 2022, and those that reached consensus were incorporated. At that time, data collection techniques and informants were also agreed upon, resulting in version 1 of the matrix, which was submitted for validation by experts in Digital Health.



3.3 Phase 2: analysis of validity

This phase included the analysis of relevance, suitability (content) and theoretical support of each potential indicator of “QualiAPS Digital—Brazil.” Relevance indicates how important the indicator is in the assessment conducted by the judges; suitability, how well it is able to measure the reality being assessed; and theoretical support refers to the literature on what evidence supports the indicator (53). The relevance and adequacy of the indicators were subjected to the judgment of experts, whose data was collected using the Delphi technique (54) through the application of a Likert scale.

Experts from two groups were considered, one of researchers/professionals in the area of PHC assessment and the other of researchers/professionals in the area of Information Technology (IT). The expertise criterion for both groups was experience in digital health in the academic environment, in telemedicine/telehealth/digital health centers and/or in health services, confirmed by publications (articles and surveys) in curricula, a record of technical experience in institutions, preferably Brazilian institutions with technical-scientific recognition. The sample was typified as an intentional “snowball sample” by successive indication (55) and was recruited by telephone, WhatsApp® and/or e-mail with a presentation of the goals, the Delphi methodology and the Free and Informed Consent Form.

The Delphi panel was developed online in two rounds, for each of which a Likert scale (1 to 4) was created for relevance and suitability (content) of the potential indicators, considering: 1 = Item not relevant and not suitable; 2 = Item needs major review to be relevant and suitable; 3 = Item needs minor review to be relevant and suitable; and 4 = Item relevant and suitable. After each item, spaces were provided for possible qualitative suggestions.

In order to carry out the Delphi first round related to the validation of “QualiAPS Digital—Brazil,” 25 invitations were sent electronically to experts in Digital Health. When the invitations were not responded to in a certain period, they were sent again, resulting in a final sample of 17 respondents for the Delphi first round. The data was collected between July and October 2022, thus generating the first database available in the Supplementary material of this article. The Delphi second round of the validation was carried out between December 2022 and February 2023, following the same format as the first. It was sent to the 17 judges in the sample, with 15 respondents (abstention rate between rounds of less than 12%). The second database can be consulted in the Supplementary material of this article.



3.4 Data analysis

The databases generated from the Delphi rounds were organized in.xlsx format in Excel 2020 software and statistically analyzed in SPSS, version 25.0. The analysis used the Content Validity Index (CVI) for each indicator and the Inter-Rater Reliability or Concordance Index (IRR) for the proposed dimensions. In order to calculate the CVI index for each item in the instrument, the responses 3 and 4 of the experts were added together and the result divided by the total number of responses obtained for the item (as shown below). The overall CVI of the instrument was calculated by adding up all the CVI indexes calculated separately, divided by the number of items. An acceptable content validity index must be at least 0.80 (56).

[image: image]

Regarding the IRR index, which is designed to assess the extent to which the judges are reliable, the researcher counted how many items were rated 3 or 4 and 1 or 2. For each dimension of the instrument, the number of items that obtained at least 80% agreement among the raters was divided by the total number of items in each dimension (56). As show below:

[image: image] Between the two Delphi rounds, an interactive and remote nominal group (57) was held, mediated by the Google Meet tool, in order to discuss the qualitative suggestions resulting from the opinions of the judges in the Delphi first round.

Theoretical support was assessed after relevance and suitability and based on the level of evidence of the literature reference that supports the recommendation for each indicator related to digital health, supported by the Scoping Review (6), particularly in the 08 frameworks selected for the preparation of the assessment model (51). The indicators were checked for consistency in relation to the attributes of PHC: access, longitudinality, integrality, care coordination, cultural competence and family and community orientation (28); and the elements of health care quality: equity, safety, timeliness of care, effectiveness, efficiency, integration of care and people-centered care (58).



3.5 Phase 3: pilot study

The pilot study took place between April and May 2023, in the municipality of Campina Grande/Paraíba, which is not part of the research project, with similar characteristics of PHC services in relation to the case where the instrument will be applied. In order to accomplish it, based on validated matrix, guiding questions were extracted from the indicators in such a way as to fully cover them, distributing them, initially, in four collection scripts for different professions involved in remote care: one for PHC physicians and nurses, one for Community Health Workers (CHWs), one for PHC managers and one for professionals involved in Information Technology (IT) also linked to PHC.

With the aim of testing and adapting the prepared scripts, the pilot was carried out with at least one representative from each category. The sample was intentional and had the criteria of being a PHC professional and having used some form of information and communication technology in the health care network during the COVID-19 pandemic. The used techniques were audio-recorded face-to-face interviews, guided by questions extracted based on indicators from “QualiAPS Digital—Brazil.”

The instrument intended for physicians and nurses, tested with one physician, contained 63 questions (12 open and 51 closed) covering indicators in all the dimensions of the instrument (“Resource,” “Technical,” “Organizational,” “Relational,” “Short-Term Results” and “Medium-Term Results”). The script intended for CHWs was tested with two representatives of the category, possessing 70 questions (13 open and 57 closed) covering indicators in all the dimensions of the instrument.

The instrument aimed at managers was tested with a professional with a degree in nursing, who held a position in municipal management at that time. The instrument contained 41 questions (12 open and 29 closed) relating to indicators in the dimensions “Resource,” “Technical,” “Organizational,” “Short-Term Results” and “Medium-Term Results.” And finally, the script intended at IT professionals, tested with one representative of the category, which initially contained 10 questions (two open and eight closed) distributed in the dimensions “Resources,” “Technical,” “Organizational,” “Short-Term Results” and “Medium-Term Results.” The instruments used in the pilot study are available in the Supplementary material of this article.

The interviews were transcribed in full, with the help of Transkriptor® software, where adjustments were also made by the researchers. Based on the data obtained from the transcriptions, the authors improved the initial scripts, refining the pre-defined questions and those that emerged in the interviews, defining the target audience and the respective collection techniques.

A summary of the methodological steps can be seen in Figure 1.



3.6 Ethical aspects

The project was approved by the Research Ethics Committee of the Onofre Lopes University Hospital of the Federal University of Rio Grande do Norte under CAAE no 48655521.9.0000 and protocol number 4.859.682.




4 Results


4.1 Phase 1: preparation of the instrument

The initial version of the matrix of potential indicators of the instrument “QualiAPS Digital—Brazil” for assessing the quality of digital health care in PHC contains three components (Structure, Processes and Results) and five dimensions. The component “Structure” comprises the dimension “Resources” (R), with 14 indicators; the component “Processes” has three dimensions: Technical (T), with 04 indicators; Organizational (O), with six; and Relational (RE), with three. Finally, there is the component “Results,” which includes the dimensions “Short-Term Results” (ST), with six indicators; and “Medium-Term Results” (MT), with four, totaling 37 indicators, as well as the respective collection techniques and informants. The indicators are marked by the acronym indicating the respective dimensions above and followed by the sequential numerical order for each dimension. This version of the matrix is available in the Supplementary material of this article.



4.2 Phase 2: analysis of validity

The characterization of the sample is shown in Table 1.



TABLE 1 Characterization of the sample.
[image: Table1]


4.2.1 Delphi first round

In the Delphi first round to validate the proposed matrix, of the 37 indicators shown, the corresponding R3, R6, R8, R10 and R13, located in the component “Structure” and dimension “Resources,” obtained a Content Validity Index (CVI) insufficient for validation (CVI < 0.80), as displayed in Table 2.



TABLE 2 Validation of “QualiAPS Digital—Brazil.”
[image: Table2]

Table 2 shows the indexes obtained in the two Delphi rounds related to the validation and realignment of the indicators:

The indicators are named after their respective dimensions and followed by a sequential numerical order.

With this set of CVIs below those recommended for validation, the result was a low Inter-Rater Reliability or Concordance Index (IRR = 0.64) for this dimension. These indexes are not suitable according to the literature adopted in the methodology (56). Therefore, for non-validated indicators, the qualitative suggestions were then summarized and discussed in the Nominal Group (57), which brought together two authors and four judges. After this process, these indicators were readjusted, thus giving rise to another seven indicators, as highlighted in Table 3.



TABLE 3 Readjustment of non-validated indicators.
[image: Table3]



4.2.2 Delphi second round

With the Delphi second round, the seven new indicators obtained CVI indexes of 1.00, sufficient for their validation, contributing to an increase in the overall CVI of the instrument from 0.85 to 0.89 and consequently, the IRR index of the dimension “Resource” from 0.64 to 1.00, as well as the overall IRR of the instrument from 0.94 to 1.00, making the matrix of indicators “QualiAPS Digital—Brazil” validated in all its indicators and dimensions. After validation, a workshop was held with researchers to adjust the wording of the indicators based on the qualitative suggestions of the judges. At that time, it was noted that indicators R5 and III were similar, as were O3 and VI. The most highly rated indicators (III and VI) were maintained and, subsequently, reordered together with the others (check Table 2).

In its final validated version, the matrix “QualiAPS Digital—Brazil” is introduced from the perspective of components, dimensions and indicators. The component “Structure” includes the dimension “Resources” (R), which includes 14 indicators for the quality of care. The component “Processes” includes the dimension “Technical” (T), with four indicators; the dimension “Organizational (O),” with six; and the dimension “Relational” (REL) with three. The component “Results” comprises the dimensions of Short-Term Results (ST), with six indicators, and Medium-Term Results (MT), with four, totaling a matrix with 37 indicators for assessing the quality of digital health care in Brazilian PHC, which can be consulted in the Supplementary material of this article.

The “Structure” component, represented by the “Resources” dimension, addresses indicators such as financial aspects, human resources, infrastructure, and regulatory/strategic frameworks outlined in the policy. These indicators support the execution of the “Processes” component, which involves various aspects of care approach such as the “Technical,” “Organizational,” and “Relational” dimensions with their respective indicators, reflecting the way of acting, knowing, supervising, and contributing to the quality of service provision and patient care. Once the “Processes” are executed, the “Results” are generated, explored in the dimensions of “Short-term results” and “Medium-term results,” expressing the effects of the implemented measures. The interconnection among structure, process, and result shows that technological infrastructure, human and financial resources, and policies influence the processes of implementation and use of these technologies, which in turn affect quality, efficiency, expanded access, and patient satisfaction. Positive results feed back into the structure and process, promoting a cycle of continuous improvement. The synthesis of the matrix and the interconnection between the components and dimensions of quality are schematized in Figure 2.

[image: Figure 2]

FIGURE 2
 Matrix synthesis and interconnection of components and dimensions.





4.3 Phase 3: pilot test

The pilot study was attended by one physician, two CHWs, one IT professional and one manager. All of them work in primary health care units, except for the IT professional and the manager, who work in the headquarters of the Municipal Department of Health of the municipality of Campina Grande/Paraíba. Among the participants, three were aged between 30 and 40 years old, one between 50 and 60 and one was aged 60 or older. In terms of education, two had a high school degree and three had a university degree. They were interviewed face-to-face, at their place of work, at a time agreed with each of them. After analyzing the content of the interviews through transcriptions, the authors improved the instruments, refining the pre-existing questions, those that emerged from the interviews, defining the target audience and the respective collection techniques, resulting in five new scripts.

The first, aimed at PHC physicians and nurses, underwent reformulation culminating in the division of this instrument into two different scripts: one questionnaire with 30 objective questions relating to indicators included in the dimensions “Resources,” “Technical” and “Medium-Term Results,” with the suggestion for application in a survey-type study; and 01 interview script containing 32 open questions relating to indicators in the dimensions “Technical,” “Organizational,” “Relational,” “Short-Term Results” and “Medium-Term Results.”

The instrument intended for CHWs was synthesized and resulted in a new script with 30 subjective guiding questions for discussion in the Focus Group, which are related to indicators present in the “Resources,” “Technical,” “Relational” and “Short-Term Results” dimensions. The script aimed at managers remained with the suggestion of an interview, however, there was a reduction and readjustment of the instrument’s content to 28 open questions, alluding to the indicators present in the dimensions “Resource,” “Technical,” “Organizational,” “Short-Term Results” and “Medium-Term Results.” The discussed positions of managers suggested for the interviews were health secretaries, PHC coordinators, health district managers and health unit managers.

The instrument intended for IT professionals remained as an interview script. Nonetheless, questions emerged during the pilot test of this category, which is why it was finalized containing 21 open questions, based on the indicators of the Resources, Technical, Organizational and Medium-Term Results dimensions. The final scripts by technique (survey, interview and focus group) and professional (manager, physician, nurse, CHW and IT professional) covered all the indicators in the matrix of reference assessment proposed in this paper. These documents can be consulted in the Supplementary material of this article.




5 Discussion

With the achieved results in this study, a validated instrument is available representing a powerful resource for policy promoters, researchers, managers and health professionals for assessing the quality of care through digital health in Primary Health Care (PHC). This tool is required in terms of assessing processes in the face of the new reality experienced in universal health systems, especially in the Brazilian Unified Health System (SUS, as per its Portuguese acronym), one of the largest universal health care systems in the world.

The instrument “QualiAPS Digital—Brazil” was validated by experts and tested with the target audience, making it possible to produce valid, accurate and interpretable data, thus meeting the requirements of the validation process, as stated by Souza, Alexandre and Guirardello (59). The methodology adopted was the internationally recognized Delphi technique (54), which achieved its goal in two rounds, the minimum required (60).

As recommended by the specialized literature (53), the expert judges in the area of interest of the study analyzed all the proposed indicators, formulated criticisms in relation to their initial version and suggestions for improvement. In the validation process, of the 25 invitations sent electronically in the Delphi first round to the group of the selected experts in digital health assessment, 17 received responses, thus characterizing a return rate of almost 70%, a rate in line with some studies, such as those by Williams and Webb (54), Polit et al. (61), Alexandre and Coluci (62).

Other studies also had a similar sample size and return rate. Brandão et al. (63) listed a total of 13 experts, obtaining feedback from 09, with a response rate of 69%. Batista, Gama and Souza (64) also obtained an approximate response rate in their study (71%), when they sent invitations to 21 and finalized their sample with 15 participants. Still in relation to the number of judges, Martignon et al. (65), Nagarajappa et al. (66), and Shinde et al. (67) used 05, 06 and 15 experts, respectively.

In this study, the abstention rate between rounds was less than 12%, a decrease from 17 to 15 respondents. According to some authors, including Revorêdo et al. (68) and Scarparo et al. (69), the number of participants defined in the initial sample for the Delphi panel must anticipate the abstention rate, which can vary from 20 to 50% between rounds, higher than the values introduced here. It is believed that this low abstention rate can be attributed to the repeated contacts made with the judges, the smaller number of indicators evaluated in the second round, the adequate selection of participants for the sample and the technique used in the study.

In order to make up the sample of experts in this study, criteria such as degree, experience and knowledge on the subject were considered, as well as publications in the area, which are common to other findings by Vieira et al. (70) in an integrative review. Criteria such as skills/knowledge acquired through experience, having specialized skills/knowledge have been consolidated for decades and were already described in the methodological guidelines by Jasper (71).

Following Nair et al. (72) and Vieira et al. (70), regarding the weighting of homogeneity or heterogeneity in the composition of the panel of judges, it was assessed that opting for a heterogeneous group (PHC raters and IT professionals) provided greater variability in the suggested ideas, while taking experience in digital health as a criterion made it possible to make consensus possible without major disagreements around the same item.

In order to determine the reliability of experts when assessing an instrument, it is recommended to use the IRR index in the validation process. The results of this study showed an IRR of 1.00, as recommended by the pertinent literature (56), a fact which, according to Rubio et al. (53), shows a good consensus among the judges in terms of relevance and representativeness. Along the same lines, the CVI index, which was used to assess agreement in relation to the indicators of the instrument, showed satisfactory individual values for the indicators and a final overall result of 0.89, which is also indicated for obtaining validation (56), thus providing more objectivity to the content validity (64).

When addressing the dimensions “Technical,” “Short-Term Results” and “Medium-Term Results,” in their respective indicators, the accomplished validation of the instrument reaffirms Figueiredo et al. (73) in relation to the need for an assessment that contributes to understanding and reflecting on the risks and potential of digital health, considering important aspects of questions such as access, quality of the provided service, reliability and confidentiality of records, as well as public and governmental acceptability of the different employed ICTs.

In the dimensions “Resources,” “Organizational” and “Short-Term Results,” the proposed indicators address crucial aspects for assessing important challenges for the implementation of digital health, such as, for example, infrastructure and coverage; precariousness of health work; convergence with the biomedical model, ethical and political aspects; implementation of advanced technologies; patient acceptance and end-user training in relation to these technologies. These challenges were revealed in various studies (74–76). The health computerization process is occurring worldwide. Accordingly, different evaluation models are being developed (14–21, 77), which shows the concern in evaluating the insertion of digital health in care models.

However, they are not consolidated instruments based on scientifically validated assessment models and do not express the interrelationship between the domains present in each model and their influence on the results. Although they unveil the effects of the use of technologies, they do not consider the impacts on strengthening the health systems where they are implemented. The instrument proposed here considers the context of Brazilian digital health, especially based on Donabedian’s systemic approach, comprising the interconnection of structure (technological infrastructure, human resources, policies), the process of implementing and using technologies and its influence on the results of the use of technologies and impacts on the essential attributes of PHC, as proposed by Starfield (28). It can serve as an evaluation model for other countries, especially low- and middle-income countries that face social determinants of health or contexts similar to those experienced in Brazil.

Taking as a reference the Digital Health Strategy for Brazil (ESD28, as per its Portuguese acronym), which is currently being implemented, it is observed a confluence between the indicators of “QualiAPS Digital—Brazil” and its action plan and priorities: governance and leadership, computerization of the three levels of care, support for improving health care, the user as the protagonist, training and qualification of human resources, interconnectivity environment and innovation ecosystem (14). The proposal of assessment dimensions and indicators is intended to fill the gap in ESD28 in terms of having minimum monitoring and assessment parameters at national level, but which can also include local and regional specificities.

According to Costa and Marin (78), the use of health care technologies must be assessed taking into account aspects of governance, architecture, IT staff, among others, as proposed by the validated matrix, addressing indicators varying from human resources, infrastructure and regulations to short and medium-term results.

In line with the Brazilian context, the instruments cover more than just aspects inherent to the technical and structural concepts of health technologies, since they include sensitive indicators to identify elements of the work process of PHC teams, possible relationships with social and economic vulnerability and digital health usability, as well as human and financial resources.



6 Limitations and potentialities of this study

This study had a limitation related to the difficulty in terms of responding to the forms sent out, which prolonged the time intended for data collection, since it adopted virtual and asynchronous data collection, where repeated contacts were made with the judges when the validation forms were not responded to in a certain period. On the other hand, the technique allowed access to geographically distant judges and responses at more opportune times.

Despite the strong theoretical consistency of the instrument, its content was qualitatively validated for use in the context of Primary Health Care in Brazil, a country with continental dimensions and different realities, which limits its degree of reproducibility. However, it can be applied with contextual adaptations, maintaining the addressed analytical dimensions.

The matrix of indicators, validated and tested, has potentialities and the possibility of practical application, thus enabling assessment processes, reflections, changes and/or continuity of professional behaviors, as well as providing a basis for decision-making by managers, with a view to transforming health practices.



7 Final considerations

The instrument “QualiAPS Digital—Brazil” consists of a matrix of 37 indicators for the quality of care through digital health, from which guiding themes and/or questions can be extracted to be applied, as was accomplished and suggested in the pilot study described in this article, to the most diverse professionals involved directly or indirectly in PHC care. That said, an instrument that has been validated regarding its relevance, content and theoretical support, as well as tested to assess the quality of care provided through digital health, is now available.

The instrument can be used as a continuous monitoring tool to assess the performance of the employed digital strategies, identify strengths and areas for improvement, as well as assist in strategic processes focused on improving remote primary care provided to the population. In practice, its application will enable actions aimed at the efficiency, effectiveness, safety and humanization of health services, thus seeking excellence in the quality of care.

Further research can be carried out applying this instrument, thus generating scientific data that will enable planning for the implementation of digital health strategies, in line with the elements of the quality of health care and the qualifying attributes for PHC.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Research Ethics Committee of the Onofre Lopes University Hospital of the Federal University of Rio Grande do Norte under CAAE no 48655521.9.0000.5292 and protocol number 4.859.682. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

RCF: Data curation, Formal analysis, Investigation, Methodology, Resources, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing. ÍSS: Data curation, Formal analysis, Resources, Validation, Visualization, Writing – original draft, Writing – review & editing. AJA: Data curation, Formal analysis, Validation, Visualization, Writing – original draft, Writing – review & editing. CRDVS: Formal analysis, Validation, Visualization, Writing – review & editing. CSM: Data curation, Formal analysis, Supervision, Validation, Visualization, Writing – review & editing. EWGB: Validation, Visualization, Writing – review & editing. PBX: Validation, Visualization, Writing – review & editing. SACU: Conceptualization, Methodology, Project administration, Resources, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study was financed in part by the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior - Brasil (CAPES) - Finance Code 001.



Acknowledgments

Federal University of Rio Grande do Norte.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1304148/full#supplementary-material



Abbreviations


CHWs, community health workers; PHC, primary health care; ST, short term; IRR, inter-rater reliability or concordance index; CVI, content validity index; MP, medium term; WHO, world health organization; O, organizational; R, resources; RE, relational; SUS, Brazilian Unified Health System (Portuguese acronym); T, technique; IT, information technology; ICTs, information and communication technologies; FHU, family health units.



References

 1. World Health Organization. WHO guideline: Recommendations on digital interventions for health system strengthening. Executive summary. Geneva: World Health Organization. (2019). Available at: https://apps.who.int/iris/bitstream/handle/10665/311977/WHO-RHR-19.8-eng.pdf?ua=1. (Accessed May 2, 2023).

 2. Wosik, J, Fudim, M, Cameron, B, Gellad, ZF, Cho, A, Phinney, D , et al. Telehealth transformation: COVID-19 and the rise of virtual care. J Am Med Inform Assoc. (2020) 27:957–62. doi: 10.1093/jamia/ocaa067 

 3. Oliveira, ESG, Rego, MCLC, and Villardi, RM. Aprendizagem mediada por ferramentas de interação: análise do discurso de professores em um curso de formação continuada a distância. Educ Soc. (2007) 28:1413–34. doi: 10.1590/S0101-73302007000400008

 4. Garattini, L, Martini, MB, and Mannucci, PM. Improving primary care in Europe beyond COVID-19: from telemedicine to organizational reforms. Intern Emerg Med. (2021) 16:255–8. doi: 10.1007/s11739-020-02559-x 

 5. Waqas, A, Teoh, SH, Lapão, LV, Messina, LA, and Correia, JC. Harnessing telemedicine for the provision of health care: bibliometric and scientometric analysis. J Med Internet Res. (2020) 22:e18835. doi: 10.2196/18835 

 6. Silva, CRDV, Lopes, RH, Bay Junior, OG, Martiniano, CS, Fuentealba-Torres, M, Arcêncio, RA , et al. Digital health opportunities to improve primary health Care in the Context of COVID-19: scoping review. JMIR Hum Factors. (2022) 9:35380. doi: 10.2196/35380

 7. World Health Organization. Global strategy on digital health 2020–2025. Geneva: World Health Organization. (2021). Available at: https://www.who.int/publications/i/item/9789240020924 (Accessed Mar 10, 2024).

 8. European Commission. Communication on enabling the digital transformation of health and care in the digital single market; empowering citizens and building a healthier society. Brussels: European Commission. (2018). Available at: https://digital-strategy.ec.europa.eu/en/library/communication-enabling-digital-transformation-health-and-care-digital-single-market-empowering (Accessed Mar 1, 2024).

 9. Colbert, GB, Venegas-Vera, AV, and Lerma, E. Utility of telemedicine in the COVID-19 era. Rev Cardiovasc Med. (2020) 21:583–7. doi: 10.31083/j.rcm.2020.04.188

 10. Murray, E, Hekler, EB, Andersson, G, Collins, LM, Doherty, A, Hollis, C , et al. Evaluating digital health interventions: key questions and approaches. Am J Prev Med. (2016) 51:843–51. doi: 10.1016/j.amepre.2016.06.008 

 11. Koehle, H, Kronk, C, and Lee, YJ. Digital health equity: addressing power, usability, and trust to strengthen health systems. Yearb Med Inform. (2022) 31:20–32. doi: 10.1055/s-0042-1742512 

 12. World Health Organization. Monitoring and evaluating digital health interventions: A practical guide to conducting research and assessment. Geneva: World Health Organization. (2016). Available at: https://iris.who.int/handle/10665/252183 (Accessed Mar 2, 2024).

 13. Brasil. Portaria no 2.983, de 11 de novembro de 2019. Institui o Programa de Apoio à Informatização e Qualificação dos Dados da Atenção Primária à Saúde—Informatiza APS. Ministério da Saúde/Gabinete do Ministro (2019). Available at: https://www.in.gov.br/en/web/dou/-/portaria-n-2.983-de-11-de-novembro-de-2019-227652196 (Accessed Jun 26, 2023).

 14. da Saúde, Ministério. Estratégia de Saúde Digital para o Brasil 2020–2028, Brasília: Ministério da Saúde. (2020). Available at: https://bvsms.saude.gov.br/bvs/publicacoes/estrategia_saude_digital_Brasil.pdf. (Accessed Jun 26, 2023).

 15. Brasil. Lei no 14.510, de 27 de dezembro de 2022. Altera a lei no 8.080, de 19 de setembro de 1990, para autorizar e disciplinar a prática da telessaúde […]. Brasília: Ministério da Saúde. (2022). Available at: https://www.planalto.gov.br/ccivil_03/_ato2019-2022/2022/lei/l14510.htm (Accessed Mar 1, 2024).

 16. Marengo, LL, Kozyreff, AM, Moraes, FS, Maricato, LIG, and Barberato-Filho, S. Tecnologias móveis em saúde: reflexões sobre desenvolvimento, aplicações, legislação e ética. Rev Panam Salud Publica. (2022) 46:1–5. doi: 10.26633/RPSP.2022.37 

 17. Brasil. Portaria no 3.232, de 1 de março de 2024. Altera a portaria de consolidação GM/MS no 5, de 28 de setembro de 2017, para instituir o Programa SUS Digital. Diário Oficial da União. (2024). Available at: https://www.in.gov.br/en/web/dou/-/portaria-gm/ms-n-3.232-de-1-de-marco-de-2024-546278935?fbclid=PAAaZHb9WjErOtUCfRMK6g4ivNHYz9sIucwYV7c_YsL-GTzKQeUQL7tUhqeMM (Accessed April 17, 2024).

 18. Christiansen, EK, Henriksen, E, Jensen, LK, Lange, M, Lapão, L, Kaye, R , et al., European momentum for mainstreaming telemedicine deployment in daily practice (Grant agreement no 297320) (2014) 1–111.

 19. Finch, TL, Girling, M, May, CR, Mair, FS, Murray, E, Treweek, S , et al. Improving the normalization of complex interventions: part 2-validation of the NoMAD instrument for assessing implementation work based on normalization process theory (NPT). BMC Med Res Methodol. (2018) 18:135. doi: 10.1186/s12874-018-0591-x 

 20. Glasgow, RE, Vogt, TM, and Boles, SM. Evaluating the public health impact of health promotion interventions: the RE-AIM framework. Am J Public Health. (1999) 89:1322–7. doi: 10.2105/ajph.89.9.1322 

 21. Khoja, S, Durrani, H, Scott, RE, Sajwani, A, and Piryani, U. Conceptual framework for development of comprehensive e-health evaluation tool. Telemed J E Health. (2013) 19:48–53. doi: 10.1089/tmj.2012.0073 

 22. Kidholm, K, Ekeland, AG, Jensen, LK, Rasmussen, J, Pedersen, CD, Bowes, A , et al. A model for assessment of telemedicine applications: MAST. Int J Technol Assess Health Care. (2012) 28:44–51. doi: 10.1017/S0266462311000638 

 23. Kidholm, K, Nielsen, AD, and Prior, R. Regions of Europe working together for health. Brussells, Belgium: European Comission (2011).

 24. Nepal, S, Li, J, Jang-Jaccard, J, and Alem, L. A framework for telehealth program evaluation. Telemed J E Health. (2014) 20:393–404. doi: 10.1089/tmj.2013.0093

 25. Shaw, NT. “CHEATS”: a generic information communication technology (ICT) assessment framework. Comput Biol Med. (2002) 32:209–20. doi: 10.1016/s0010-4825(02)00016-1 

 26. Donabedian, A. An introduction to quality assurance in health care. New York: Oxford University Press (2003).

 27. Donabedian, A. Evaluating the quality of medical care. Milbank Q. (2005) 83:691–729. doi: 10.1111/j.1468-0009.2005.00397.x 

 28. Starfield, B. Atenção Primária: equilíbrio entre necessidades de saúde, serviços e tecnologia. Brasília: UNESCO (2002).

 29. Silva, CRDV. Saúde digital na Atenção Primária à saúde em tempos de covid-19: perspectivas para avaliação e melhoria da qualidade [tese]. Natal: Universidade Federal do Rio Grande do Norte (2022).

 30. World Health Organization. WHO announces COVID-19 outbreak a pandemic. Geneva: World Health Organization. (2020). Available at: https://reliefweb.int/report/world/who-announces-covid-19-outbreak-pandemic?psafe_param=1&gclid=CjwKCAjw6p-oBhAYEiwAgg2PgvU-ginug9pyQrOCo_AZRGHUdLuHIbByC0Baxg8xwWynIoLNHbzXxxoCe-kQAvD_BwE. (Accessed May 2, 2023).

 31. Araújo, AJ, Silva, IS, de Figueirêdo, RC, Lopes, RH, Silva, CRDV, Bay Junior, GO , et al. Alignment and specifics of Brazilian health agencies in relation to the international premises for the implementation of digital health in primary health care: a rhetorical analysis. Front Sociol. (2024) 9:1303295. doi: 10.3389/fsoc.2024.1303295 

 32. World Health Organization. The ongoing journey to commitment and transformation: Digital health in the WHO European region, 2023. Copenhagen: WHO Regional Office for Europe. (2023). Available at: https://www.who.int/andorra/publications/m/item/digital-health-in-the-who-european-region-the-ongoing-journey-to-commitment-and-transformation (Accessed April 17, 2024).

 33. Bashir, MS, Lalithabai, DS, AlOtaiby, S, and Abu-Shaheen, A. Health care professionals’ knowledge and attitudes toward telemedicine. Front Public Health. (2023) 11:957681. doi: 10.3389/fpubh.2023.957681 

 34. Silva, IS, Silva, CRDV, Lopes, RH, Araújo, AJ, Figueirêdo, RC, Bay, OG , et al. Digital health interventions and quality of home-based primary care for older adults: a scoping review protocol. Front Public Health. (2023) 10:10. doi: 10.3389/fpubh.2022.1022587 

 35. Holly, L, Smith, RD, Ndili, N, Franz, C, and Stevens, EAG. A review of digital health strategies in 10 countries with young populations: do they serve the health and wellbeing of children and youth in a digital age? Front Digit Health. (2022) 4:817810. doi: 10.3389/fdgth.2022.817810 

 36. Hawley, CE, Genovese, N, Owsiany, MT, Triantafylidis, LK, Moo, LR, Linsky, AM , et al. Rapid integration of home telehealth visits amidst COVID-19: what do older adults need to succeed? J Am Geriatr Soc. (2020) 68:2431–9. doi: 10.1111/jgs.16845 

 37. World Health Organization. Monitoring the building blocks of health systems: A handbook of indicators and their measurement strategies. Geneva: World Health Organization (2010).

 38. Faria, RM. A territorialização da Atenção Básica à Saúde do Sistema Único de Saúde do Brasil. Cienc Saúde Coletiva. (2020) 25:4521–30. doi: 10.1590/1413-812320202511.30662018 

 39. Ávila, GS, Cavalcante, RB, Gontijo, TL, Carbogim, FDC, Brito, MJM, and Carbogim, F. Prontuário eletrônico na gestão do cuidado em equipes de saúde da família. Cogitare enfermagem: revista do Departamento de Enfermagem da UFPR. (2021) 27:79641. doi: 10.5380/ce.v27i0.79641

 40. Silva, CRDV, Lopes, RH, Martiniano, CS, Silva, IS, and Uchôa, SAC. Conceito de saúde digital na atenção primária à saúde (2020-2022): um estudo baseado no método evolucionário de Rodgers. BOCA. (2024) 17:432–54. doi: 10.5281/zenodo.10565467

 41. Silva, DM, Barbosa, JIS, Sousa, LFS, and Uchôa, SAC. Adesão ao programa Informatiza APS nos estados brasileiros: um caminho para a equidade na saúde digital? Rev Aval Políticas Publica. (2023) 9:58–79.

 42. International Telecommunication Union. Statistics: Individuals using the internet. Switzerland: ITU. (2022). Available at: https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx. (Accessed April 17, 2024).

 43. Bobrowicz-Campos, E, and Ventura, F. Centralidade na pessoa para uma saúde digital equitativa. Cad saúde societal. (2022) 2022:39–51.

 44. Fausto, MCR, Giovanella, L, Lima, JG, Cabral, LMS, and Seidl, H. Sustentabilidade da Atenção Primária à Saúde em territórios rurais remotos na Amazônia fluvial: organização, estratégias e desafios. Cienc saúde coletiva. (2022) 27:1605–18. doi: 10.1590/1413-81232022274.01112021 

 45. Hadjiat, Y. Healthcare inequity and digital health-a bridge for the divide, or further erosion of the chasm? PLOS Digit Health. (2023) 2:e0000268. doi: 10.1371/journal.pdig.0000268

 46. World Health Organization. World health statistics 2020: Monitoring health for the SDGs. Geneva: World Health Organization (2020).

 47. Brasil. Estudo de modelos internacionais de governança em saúde digital. (2023). Available at: https://www.gov.br/saude/pt-br/assuntos/saude-digital/material-de-apoio/ModelosinternacionaisdeGovernanaemSadeDigital.pdf (Accessed Mar 01, 2024).

 48. Canada Health Infoway. Integranting digital health into the health care experience. (2022). Available at: https://www.infoway-inforoute.ca/en/ (Accessed Mar 01, 2024).

 49. Australian Digital Health Agency. Connecting Australia to a healthier future. (2022). Available at: https://www.digitalhealth.gov.au/ (Accessed Mar 01, 2024).

 50. Polit, DF, and Beck, CT. Fundamentos de pesquisa em enfermagem: avaliação de evidências para a prática da enfermagem. Porto Alegre: Artmed (2011).

 51. Silva, CRDV, and Uchoa, SAC. Digital health assessment model in primary health Care in Brazil (2022). Figure. 9:7005. doi: 10.6084/m9.figshare.20217005.v1

 52. Godoi, CK. Discussion group as research practice in organizational studies. Rev Adm Empres. (2015) 55:632–44. doi: 10.1590/S0034-759020150603

 53. Rubio, DM, Berg-Weger, M, Tebb, SS, Lee, ES, and Rauch, S. Objectifying contente validity: conducting a content dalidity study in social work research. Social Work Res. (2003) 27:94–104. doi: 10.1093/swr/27.2.94

 54. Williams, PL, and Webb, C. The Delphi technique: a methodological discussion. J Adv Nurs. (1994) 19:180–6. doi: 10.1111/j.1365-2648.1994.tb01066.x

 55. Vinuto, J. A amostragem em bola de neve na pesquisa qualitativa: um debate em aberto. Tematicas. (2014) 22:203–20. doi: 10.20396/tematicas.v22i44.10977

 56. Lynn, MR. Determination and quantification of content validity. Nurs Res. (1986) 35:382–5. doi: 10.1097/00006199-198611000-00017 

 57. McMillan, SS, King, M, and Tully, MP. How to use the nominal group and Delphi techniques. Int J Clin Pharm. (2016) 38:655–62. doi: 10.1007/s11096-016-0257-x

 58. World Health Organization. Delivering quality health services: A global imperative for universal health coverage. Geneva: World Health Organization (2018).

 59. Souza, AC, Alexandre, NMC, and Guirardello, EB. Psychometric properties in instruments evaluation of reliability and validity. Epidemiol Serv Saúde. (2017) 26:649–59. doi: 10.5123/S1679-49742017000300022 

 60. Kayo, EK, and Securato, JR. Método Delphi: fundamentos, críticas e vieses. Cad Pesqui Adm. (1997) 1:51–61.

 61. Polit, DF, Beck, CT, and Hungler, BP. Fundamentos em pesquisa em enfermagem: métodos, avaliação e utilização. 5th ed. Porto Alegre: Artmed (2004).

 62. Alexandre, NMC, and Coluci, MZO. Content validity in the development and adaptation processes of measurement instruments. Cienc Saúde Coletiva. (2011) 16:3061–8. doi: 10.1590/s1413-81232011000800006 

 63. Brandão, SASM, Araújo, TME, Queiroz, GS, Borges, PTM, and Fronteira, I. Validación: instrumento sobre la infección latente por tubercolosis en profesionales de la salud. Enfermería Global. (2023) 22:448–98. doi: 10.6018/eglobal.517721

 64. Batista, AM, Gama, ZAS, and Souza, D. Validation of the QualiPresc instrument for assessing the quality of drug prescription writing in primary health care. PLoS One. (2022) 17:267707. doi: 10.1371/journal.pone.0267707

 65. Martignon, S, González-Carrera, MC, Jácome-Liévano, S, Velosa-Porras, J, and Santamaría-Sánchez, R. Conocimientos, actitudes y prácticas en salud oral de padres y jardineras de niños -Hogares Infantiles: ICBF-Usaquén-Bogotá. Rev Científica. (2003) 9:46–59.

 66. Nagarajappa, R, Kakatkar, G, Sharda, AJ, Asawa, K, Ramesh, G, and Sandesh, N. Infant oral health: knowledge, attitude and practices of parents in Udaipur, India. Dent Res J. (2013) 10:659–65.

 67. Shinde, PP, Shetiya, SH, Agarwal, D, and Mathur, A. Knowledge, attitude, and practice about infant oral hygiene care among Indian professional working mothers: a questionnaire study. J Indian Public Health. (2018) 16:58–61. doi: 10.4103/jiaphd.jiaphd_3_18

 68. Revorêdo, LS, Maia, RS, Torres, GV, and Maia, EMC. The use of delphi’s technique in health: an integrative review of brazilian studies. Arq Cienc Saúde. (2015) 22:16–21. doi: 10.17696/2318-3691.22.2.2015.136

 69. Scarparo, AF, Laus, AM, Azevedo, ALCS, Freitas, MRI, Gabriel, CS, and Chaves, LDP. Reflexões sobre o uso da Técnica Delphi em pesquisas na enfermagem. Rev Rene. (2012) 13:242–51. doi: 10.15253/2175-6783.20120001000025

 70. Vieira, TW, Sakamoto, VTM, Moraes, LC, Blatt, CR, and Caregnato, RCA. Validation methods of nursing care protocols: an integrative review. Rev Bras Enferm. (2020) 73:e20200050. doi: 10.1590/0034-7167-2020-0050

 71. Jasper, MA. Expert: a discussion of the implications of the concept as used in nursing. J Adv Nurs. (1994) 20:769–76. doi: 10.1046/j.1365-2648.1994.20040769.x

 72. Nair, R, Aggarwal, R, and Khanna, D. Methods of formal consensus in classification/diagnostic criteria and guideline development. Semin Arthritis Rheum. (2011) 41:95–105. doi: 10.1016/j.semarthrit.2010.12.001 

 73. Figueiredo, ERL, Godói, IPD, Campos, AAO, and Campos, ACV. Os desafios da saúde digital na pandemia de covid-19: uma revisão integrativa no scielo. Rev cient saúde tecnol. (2022) 2:2182. doi: 10.53612/recisatec.v2i1.82

 74. Moglia, A, Georgiou, K, Marinov, B, Georgiou, E, Berchiolli, RN, Satavamd, RM , et al. 5G in healthcare: from COVID-19 to future challenges. IEEE J Biomed Health Inform. (2022) 26:4187–96. doi: 10.1109/JBHI.2022.3181205 

 75. Souza, DO, and Abagaro, CP. The uberization of health work: expansion in the context of the COVID-19 pandemic. Trab Educ Saúde. (2021) 19:00328160. doi: 10.1590/1981-7746-sol00328

 76. Correia, M, Rego, G, and Nunes, R. The right to be forgotten and COVID-19: privacy versus public interest. Acta Bioethica. (2021) 27:59–67. doi: 10.4067/S1726-569X2021000100059

 77. Brual, J, Rouleau, G, Fleury, C, Strom, M, Koshy, M, Rios, P , et al. The Pan-Canadian digital health evaluation framework and toolkit: final report (version 1.0). Can Netw Digital Health Eval. (2022).

 78. Costa, CGA, and Marin, HF. Monitoramento e Avaliação da Saúde Digital: atualização dos métodos e modelos de maturidade. J Health Inform. (2020) 12:125–33.


Copyright
 © 2024 de Figueirêdo, de Siqueira Silva, de Araújo, Silva, Martiniano, Brito, Xavier and da Costa Uchôa. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-12-1304148-t001.jpg
Experience in

n (%) Gender Mean age Training Degree Digital Health

Experts in PHC 10(5882%)  male(3) female (7) | 4l.lyears Nursing (8) Doctorate (8) 10
assessment (maximum 52and  Pharmacy (1) Master (2)

‘minimum 33) Physiotherapy (1)
Expert professionals 7 (41.18%) male (7) 41.86years Computer engineering  Doctorate (7) 7
inlT (maximum54and | (3)

‘minimum 35) Electrical engineering

@

Physical and
technological
engineering (1)

Computer science (1)

Source: Research data (2023).





OPS/images/fpubh-12-1304148-t002.jpg
COMPONENT/ INDICATOR DELPHI 1 INDICATOR DELPHI 2 REALIGNMENT OF

DIMENSION INDICATORS
IRR IRR
R2 08 - - R
1 100 R3
RS 076 1 100 R4
1 100 RS
R4 088 - - R6
RS 0.8 Deleted (similar to 111) -
STRUCTURE/ R6 076 w 100 R7
RESOURCE (R) R7 082 0.64 = = 1.00 RS
14INDICATORS v 100 RO
RS o7
VI (transferred to O3) 1.00 =
RY 082 - - RI0
RI0 o7 it 100 Rl
RI1 088 - - RI2
RI2 082 - - RI3
RI3 [ Deleted for having been covered -
RI4 088 - - RI4
I 082 - - T
PROCESSES/ T2 091 - - T2
TECHNICAL (T) 100 100
04 INDICATORS ™ bl - - ks
T4 082 - - T4
o1 088 - - o1
02 088 - - 02
PROCESSES/ 03 0.8 Wording replaced by VI 03
ORGANIZATIONAL (0) 100 100
06 INDICATORS o1 088 . - o1
05 088 - - 05
06 082 - - 06
PROCESSES/ . e - - RED
RELATIONAL (RE) RE2 094 100 - - 100 RE2
03 INDICATORS RE3 082 N _ RE3
sT1 0.8 - - sT1
T2 082 - - 512
R ST3 082 - - 13
SHORT-TERM RESULTS (ST) 100 100
06 INDICATORS. i L . - o
ST5. 082 - - sT5
ST6 088 - - sT6
MTI 088 - - MT1
RESULIS( MT2 082 - - MT2
MEDIUM-TERM RESULTS (MT) 100 100
04 INDICATORS. L o - . MT3
MT4 088 - - MT4
OVERALL 37 085 094 - 089 100 37

Source: Research data (2023).





OPS/images/fpubh-12-1304148-g001.jpg
Model for Assessing
Oigital Health in
Primary Health Care
(s1)

Components of
assessment

Dimensions of care

Technical S8 Organizational 88  Relational

8 Frameworks i the Scoping Review (6)

Indicator matrix

‘Group O1: Researchers/professionals in the area of PHC assessment

‘Group 02: Researchers/professionals n the area of IT

PR Dciphifist round §

Scoping review (6), Arributes of PHC (28) and Elements of health care qualiy (63)






OPS/images/fpubh-12-1304148-g002.jpg
QualiAPS Digital — Brazil

Structure

RESOURCES (R): Financial,
employees/human resources,
infrastructure and
regulatory/strategic (indicators R1
toRI4)

Processes

TECHNICAL (T): Actions, strategies,
programs, projects, digital health
qualification and technical support
(indicators T1 to T4).

ORGANIZATIONAL (O): Care and
governance (indicators O1 to O6).

RELATIONAL (RE): Professional
engagement, welcoming, bonding and
teamwork (indicators RE1 to RE3).

=

SUBTITLE:

- RI: Resources Dimension, Indicator |

- R2: Resources Dimension, Indicator 2

- T2: Technical Dimension, Indicator 2

- 03: Organizational Dimension, Indicator 3

elational Dimension, Indicator 3

- ST4: Short-Term Results Dimension, Indicator 4

- MT4: Medium-Term Results Dimension, Indicator 4

Results

SHORT-TERM RESULTS (ST):
Expansion of care, development and
implementation of technological tools,
training programs, protagonism of the
actors (indicators ST to ST6).

MEDIUM-TERM RESULTS (MT):
Effectiveness, expansion of
computerization and interconnectivity
‘with Health Care Networks, efficiency
(indicators MT1 to MT4).





OPS/images/fpubh-12-1304148-t003.jpg
Non-validated indicators in the Delphi

first round (CVI < 0.80)

Summary of the judges’
suggestions*

New indicators resulting from
Nominal Group

R3 (Number and categories of professionals from the Family
Health Teams (e-FHS and e-PC) who develop or have
developed digital health actions in the unit/household/

community)

R6 (Geographical accessibility [possibility of access] and
adjustment of the physical spaces of the Family Health Units
(FHU) for multiple demands, face-to-facefremote, for

COVID-19 and non-COVID-19 cases)

R8 (Availability and quality of the internet, connectivity
[computers with access to the internet network], and
integration between systems [internet of things, such as
sensors,intelligent monitoring that can be viewed on several
devices at the same time])

RI0 (Quality of information systems, management of the
received data and interface with users of these technologies

{health professionals and users])

RI3 (Information System including digital health actions)

Separate number and categories of

professionals from the same indicator

Remove geographic accessibi
Do not relate to COVID-19.

ity

Consider virtual accessi

Separate internet availability and quality from
systems integration.
Clarify the systems

Confusion of concepts

Define the parameters used for quality

Indicator considered with the others

Source: Research data (2023). *For more details, see Supplementary material of this article.

T (Number of Family Health Teams (e-FH and e-PC) that
usefused remote care actions in the unit/household/
community).

11 (Number of professionals who use/used remote care in the
unit/household/community).

111 (Categories of professionals (health professionals, IT
technicians, coordinators) involved in digital health actions

in the unit, district or central level)

1V [Adjustment of the physical and technological

infrastructure of health units for the multiple demands

(face-to-face and remote)]

V (Availability and quality of the internet in Health Units).
VI (Interoperability between information systems (e-Sus
and municipal systems) and devices/systems used for

remote care)

VI (Quality of the system [e-SUS/PeC or systems designed
by the municipal management itself]). Perception of system
response time; Robustness; Usability; Availability of
tutorials/manuals; Functionality for remote care; Issuing

reports

DELETED





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Preparation and validation of the instrument “QualiAPS digital—Brazil” for assessing digital health care in primary health care: a required tool



		1 Introduction



		2 Digital health context



		3 Methodology



		3.1 Context and study design



		3.2 Phase 1: preparation of the instrument



		3.3 Phase 2: analysis of validity



		3.4 Data analysis



		3.5 Phase 3: pilot study



		3.6 Ethical aspects









		4 Results



		4.1 Phase 1: preparation of the instrument



		4.2 Phase 2: analysis of validity



		4.2.1 Delphi first round



		4.2.2 Delphi second round









		4.3 Phase 3: pilot test









		5 Discussion



		6 Limitations and potentialities of this study



		7 Final considerations



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		Abbreviations



		References



















OPS/images/fpubh-12-1304148-e001.jpg
Cy - humber of equivalent responses (3 and 4) from experts

total number of responses for the item





OPS/images/fpubh-12-1304148-e002.jpg
number of items with at least 80%agreement

[RR  between raters (3and 4or 2and 1) per dimension

total number of items in each dimension





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Preparation and validation of the
instrument “QualiAPS digital—
Brazil” for assessing digital health
care in primary health care: a
required tool












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






