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Abstract: 

The use of Information and Communication Technologies (ICTs) has been recommended by the 

Brazilian Digital Health Strategy and the SUS Digital Program to expand access and improve oral health 

in Primary Health Care. This study analyzes the use of ICTs, with emphasis on teledentistry, in oral 

health care in a large Brazilian municipality, comparing the pre-pandemic, pandemic, and post-pandemic 

periods. An exploratory, observational, and cross-sectional design was applied using secondary data 

from 44 health units that adopted telemonitoring and teleorientation between 2019 and 2024. The 

analysis included coverage of the first scheduled dental consultation and emergency dental visits. 

Statistical methods comprised analysis of variance (ANOVA), Tukey’s post hoc test, and Pearson’s 

correlation coefficient. The results showed a decrease in the coverage of initial scheduled consultations 

to 4.01% during the pandemic, followed by a statistically significant increase of 7.10% in the post-

pandemic period, associated with the use of telemonitoring. No significant differences were observed in 

emergency visits between the pre- and post-pandemic periods (p = 0.217), although variations were 

identified across health districts. These findings indicate that teledentistry has been consolidated as a 

complementary modality to in-person care, strengthening access and continuity of oral health services. 

However, its long-term effectiveness depends on standardized documentation and continuous 

professional training. 
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Introduction 

Over the past decade, Brazil’s Unified Health System (Sistema Único de Saúde – SUS) has undergone 

significant structural and organizational transformations, particularly through the incorporation of 

Information and Communication Technologies (ICTs) into healthcare practices. In Primary Health Care 

(PHC), digitalization has contributed to expanding access, improving the management of chronic 

conditions, and strengthening the Family Health Strategy (Estratégia Saúde da Família – ESF) (Sarti & 

Almeida, 2022). 

In this context, telehealth has emerged as a strategic tool to support healthcare delivery by enabling 

remote services through synchronous and asynchronous modalities (Sarti & Almeida, 2022; Sarti et al., 

2020). Its relevance became even more evident during the COVID-19 pandemic, when healthcare 

systems rapidly adopted digital solutions to maintain access to care under conditions of social distancing 

(Caetano et al., 2020). 

In Dentistry, the pandemic accelerated the implementation of teledentistry, including modalities such as 

teleorientation, telemonitoring, and teleconsulting. These approaches supported continuity of care, 

remote guidance, and professional decision-making within Primary Health Care (Carrer et al., 2020; 

Federal Council of Dentistry, 2020a, 2020b). 

Following this period, Brazil advanced in the regulatory consolidation of telehealth, establishing it as a 

permanent component of the healthcare system. National policies and legal frameworks have reinforced 

the role of digital health strategies in improving access, continuity, and quality of care. 

Despite these advances, there is still limited empirical evidence on how ICTs, particularly teledentistry, 

have been incorporated into routine oral health services across different phases of the pandemic. 

Understanding these dynamics is essential to assess the sustainability and long-term impact of digital 

health strategies. 

Therefore, this study aims to analyze the use of ICTs, with emphasis on teledentistry, in oral health care 

by comparing the pre-pandemic, pandemic, and post-pandemic periods in Primary Health Care in the 

municipality of Ribeirão Preto, São Paulo, Brazil. 

Literature Review 

Digital Health and ICTs in Primary Health Care 

The incorporation of Information and Communication Technologies (ICTs) has played a central role in 

the transformation of healthcare systems worldwide, particularly within Primary Health Care (PHC). In 

Brazil, digital health strategies have been progressively implemented to improve access, quality, and 
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efficiency of care delivery. Evidence suggests that the use of ICTs in PHC contributes to better 

management of chronic conditions, enhanced monitoring of health indicators, and improved 

coordination of care. 

The implementation of the e-SUS Primary Health Care (e-SUS APS) system represents a significant 

advancement in the standardization and integration of health information. This system enables 

systematic data recording and supports performance evaluation of healthcare teams. In parallel, the 

Previne Brasil financing model, introduced in 2019, reinforced the importance of health information 

systems by linking financial incentives to performance indicators. These initiatives reflect a broader shift 

toward data-driven healthcare management. 

In addition, the expansion of digital health has enabled the use of advanced technologies such as large-

scale data analysis, artificial intelligence, and integrated information systems. Previous studies indicate 

that these tools can enhance decision-making processes, optimize resource allocation, and improve the 

overall performance of health systems. 

Telehealth in the Brazilian Health System 

Within this context, telehealth has emerged as a key strategy to support healthcare delivery. Telehealth 

is defined as the provision of health services at a distance through ICTs, encompassing both 

synchronous and asynchronous communication modalities (Sarti & Almeida, 2022; Sarti et al., 2020). 

Research has demonstrated that telehealth can expand access to care, reduce geographic barriers, and 

improve the efficiency of healthcare services, particularly in primary care settings. 

In Brazil, telehealth has been progressively incorporated into the Unified Health System (SUS) as a 

means of addressing regional inequalities and improving service coverage. It enables communication 

between healthcare professionals and patients, as well as interprofessional collaboration, supporting 

clinical decision-making and continuity of care. 

Studies have also highlighted the role of telehealth in strengthening PHC by reducing unnecessary 

referrals, improving service integration, and enhancing patient follow-up. These characteristics position 

telehealth as a strategic component in the modernization and sustainability of public health systems. 

Teledentistry and the Impact of COVID-19 

Teledentistry represents a specific application of telehealth within oral health care and has gained 

increasing attention in recent years. It encompasses practices such as teleorientation, telemonitoring, 

and teleconsulting, enabling remote interaction between professionals and patients, as well as between 

healthcare providers. 
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Evidence indicates that teledentistry can improve access to oral health services, support remote 

diagnosis and patient monitoring, and enhance clinical decision-making, particularly in underserved 

areas. Its importance became even more evident during the COVID-19 pandemic, which significantly 

disrupted routine dental services worldwide. 

Several studies have reported a substantial reduction in in-person dental care during the pandemic, 

accompanied by an increased reliance on remote care strategies. In this context, teledentistry played a 

crucial role in maintaining continuity of care, providing patient guidance, and supporting healthcare 

professionals in managing oral health conditions under restrictive conditions. 

In Brazil, the adoption of teledentistry during the pandemic was particularly relevant within PHC, 

contributing to service reorganization and ensuring access to essential care. The experience gained 

during this period highlighted the potential of digital tools to complement traditional care models and 

improve system resilience. 

Regulatory Framework of Teledentistry in Brazil 

The expansion of teledentistry in Brazil has been accompanied by the development of a regulatory 

framework aimed at ensuring its safe and effective implementation. During the COVID-19 pandemic, 

the Federal Council of Dentistry established guidelines that defined the scope and limitations of remote 

dental care, enabling the use of telehealth modalities in clinical practice. 

Subsequently, the enactment of Law No. 14,510/2022 formally regulated telehealth across the national 

territory, including its application in Dentistry. This legislation represented a major milestone by 

institutionalizing telehealth as a permanent component of the Brazilian healthcare system. 

Further advancements were achieved with the creation of the Secretariat for Information and Digital 

Health (SEIDIGI), which strengthened the coordination and implementation of national digital health 

policies. In addition, initiatives under the SUS Digital Program have promoted the integration of 

telehealth services with electronic health records and other digital solutions, aiming to ensure 

comprehensive and continuous care. 

Although regulatory and institutional documents are essential for understanding the implementation 

context, recent research emphasizes the importance of combining these frameworks with empirical 

evidence to evaluate the effectiveness and sustainability of digital health strategies. 
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Methods and Data 

Study Design and Setting 

This exploratory, observational, and cross-sectional study was based on secondary data from oral health 

teams within Primary Health Care (PHC) in the municipality of Ribeirão Preto, a large urban center in 

the interior of the State of São Paulo, Brazil, with approximately 720,000 inhabitants and a Human 

Development Index (HDI) of 0.800 (Brazilian Institute of Geography and Statistics [IBGE], 2022). 

The study complied with Resolution No. 510/2016. Approval by a Research Ethics Committee 

(CEP/CONEP) was not required, as the data were secondary and anonymized. 

Data Sources and Collection 

Data were obtained following approval by the Research Project Evaluation Committee of the Municipal 

Health Secretariat (Secretaria Municipal de Saúde – SMS). Quantitative reports were provided by the 

SMS Information Technology Division, organized into electronic spreadsheets, and prepared for 

statistical analysis. 

The municipality operates a fully digital and integrated electronic health information system (Hygia Web), 

which records and consolidates data across different levels of care. This system functions as a unified 

platform for health service documentation, supporting the integration of clinical and administrative 

processes. 

The sample comprised data from 44 PHC units with oral health teams distributed across five health 

districts: three in the Central district, 11 in the North, seven in the East, five in the South, and 18 in the 

West. 

Five units were excluded due to the absence of registered population data in the Hygia Web system 

during the study period (2019–2024), which is required for calculating coverage indicators (Management 

System of the Procedures Table [SIGTAP], 2022). 

Variables and Measures 

The variables analyzed included the number of emergency dental visits, telemonitoring activities 

recorded by dentists, scheduled initial dental consultations, and the registered population. 

Coverage of scheduled initial dental consultations was calculated using the SIA-SUS formula (SIGTAP, 

2022). Data on emergency visits and scheduled consultations were analyzed across three periods: pre-

pandemic (2019), pandemic (2020–2021), and post-pandemic (2022–2024). 

Telemonitoring data were analyzed from 2020 onward, when the procedure was formally regulated, in 

accordance with Resolution No. 226 and Ordinance No. 526/2020 (Brazil, Ministry of Health, 2020). 
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Only records with consistent data entry and proper linkage to procedures were included, and these were 

identified in the system under the category “SUS Teleconsultations.” 

Data Quality Assurance 

To address potential limitations associated with the use of secondary data, specific measures were 

considered to ensure data reliability and consistency. 

The Hygia Web system is widely used within the municipal public health network and is designed as an 

integrated electronic health record platform that encompasses primary, secondary, and tertiary care. It 

incorporates standardized data entry protocols, traceability of records, controlled access, and real-time 

data updating, contributing to data completeness, consistency, and reliability. 

In addition, the system includes specific coding for telehealth procedures, such as teleconsultations, 

which allows for the identification and monitoring of remote care activities. These features support the 

accuracy of administrative records and reduce the likelihood of inconsistencies in data reporting. 

However, a limitation of the study is that different modalities of telehealth could not be fully distinguished 

within the available records. This limitation is related to the evolving regulatory framework of teledentistry 

in Brazil and the operational challenges faced during the COVID-19 pandemic, which influenced how 

services were recorded. 

Data Analysis 

Statistical analysis included analysis of variance (ANOVA), Tukey’s post hoc test, Pearson’s correlation 

coefficient, equality tests, and confidence intervals for means. Statistical significance was set at p < 

0.05. 

All analyses were performed using IBM SPSS Statistics version 20 (IBM Corp., Armonk, NY, USA), 

Minitab® version 16 (Minitab Inc., State College, PA, USA), and Microsoft Excel 2010 (Microsoft Corp., 

Redmond, WA, USA). 

Results 

The coverage of scheduled initial dental consultations showed a statistically significant variation across 

the three periods evaluated (p < 0.001) (Table 1). The mean coverage was 6.48% in the pre-pandemic 

period, decreased to 4.01% during the pandemic, and increased to 7.10% in the post-pandemic period. 

These results indicate a decline during the pandemic followed by a recovery exceeding pre-pandemic 

levels. 
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Period Mean Median SD Min Max N 

Pre-

Pandemic 

6.48 5.83 4.27 0.00 19.88 43 

During 

Pandemic 

4.01 2.77 4.13 0.03 30.09 130 

Post-

Pandemic 

7.10 5.76 6.67 1.03 41.08 44 

Table 1: Mean coverage of scheduled initial dental consultations in Primary Health Care units, Ribeirão 
Preto, 2019–2024 (n = 46) (Source: e-SUS APS and Hygia Web (2025)) 

Note. SD = standard deviation; Min = minimum value; Max = maximum value; N = number of 
observations. Values are expressed as mean ± standard deviation. Statistical analysis was performed 
using analysis of variance (ANOVA) followed by Tukey–Kramer post hoc test (p < 0.05).  

At the municipal level, no statistically significant differences were observed in the mean number of 

emergency dental visits across the analyzed periods (p = 0.217). 

However, district-level analysis revealed statistically significant differences during and after the 

pandemic (p = 0.006). In the post-pandemic period, the North district presented the highest mean 

number of visits, while the Central district recorded the lowest mean. 
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Figure 1: Mean number of emergency dental visits across pre-pandemic (2019), pandemic (2020–
2021), and post-pandemic (2022–2024) periods by health district, Ribeirão Preto, Brazil  
(Source: e-SUS APS and Hygia Web, 2025. * = not significant (p > 0.05); ** = p ≤ 0.01.) 

Regarding telemonitoring, Figure 2 shows an increase in activities during the pandemic period, followed 

by a further increase in the post-pandemic period. A positive correlation between telemonitoring and 

emergency visits was observed during the pandemic. 
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Figure 2: Mean number of telemonitoring activities conducted during the pandemic (2020–2021) and 
post-pandemic (2022–2024) periods, following the implementation of regulated telehealth procedures 

in Ribeirão Preto, Brazil (Source: e-SUS APS and Hygia Web, 2025) 

Discussion 

The findings of this study demonstrate a significant fluctuation in the coverage of scheduled initial dental 

consultations, with a marked decline during the pandemic and a substantial increase in the post-

pandemic period. This pattern reflects the impact of public health restrictions on service provision, 

followed by a reorganization of Primary Health Care (PHC) services. 

The reduction observed during the pandemic can be attributed to the suspension of elective dental 

procedures, with services limited primarily to urgent and emergency care, as established by local 

regulations (Municipality of Ribeirão Preto, 2020). Similar disruptions in dental services have been 

reported in previous studies, highlighting the global impact of COVID-19 on oral healthcare delivery 

(Alhalal et al., 2022). 

The subsequent recovery and expansion of coverage may be associated with the gradual resumption 

of elective services and the strengthening of digital health strategies. In Brazil, this process was 

supported by the consolidation of telehealth regulations, particularly following Law No. 14,510/2022 

(Brazil, 2022), which expanded the scope of remote care across health professions. In addition, the 
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recognition of telehealth practices within Dentistry by the Federal Council of Dentistry contributed to 

strengthening service organization and access to care (Federal Council of Dentistry, 2025a, 2025b). 

In this context, teledentistry appears to have played an important complementary role. Evidence from 

systematic reviews indicates that teledentistry can enhance service effectiveness, improve problem-

solving capacity, and expand access to care, particularly in Primary Health Care settings (Alavi et al., 

2025; Carrer et al., 2020; Brazil, Ministry of Health, 2022). The increase in telemonitoring activities 

observed in this study reinforces its role in supporting patient follow-up and expanding service reach. 

The analysis of emergency dental visits indicates that this type of care was relatively stable throughout 

the study period. This finding may be explained by the essential nature of emergency services, which 

were maintained even during periods of restricted access (Municipality of Ribeirão Preto, 2020). Unlike 

findings reported in other studies that observed reduced service utilization due to fear of infection 

(Alhalal et al., 2022), the present study did not identify a significant decline in emergency visits. The 

implementation of digital triage strategies may have contributed to maintaining access to urgent care 

(Municipality of Ribeirão Preto, 2021). 

At the district level, the observed differences in emergency visits suggest the influence of local structural 

and organizational factors on service utilization. These variations may be related to differences in the 

distribution of PHC units, population density, and access to services across districts, which can directly 

affect healthcare demand and utilization patterns. In particular, the higher number of visits observed in 

the North district compared with the Central district may reflect differences in service availability and 

population coverage. 

In addition, although district-level differences were identified, this study did not include a detailed 

analysis of socioeconomic and demographic characteristics of the population in each district. These 

factors may play an important role in shaping patterns of healthcare utilization, including access to 

emergency dental services. Variations in population distribution, social vulnerability, and local health 

needs may influence both demand for services and the organization of care. Therefore, future studies 

should incorporate contextual socioeconomic indicators to provide a more comprehensive 

understanding of the observed geographic disparities, particularly in urban settings with heterogeneous 

population distribution such as Ribeirão Preto. 

The simultaneous increase in telemonitoring and emergency visits in the post-pandemic period suggests 

that teledentistry did not replace in-person care but rather complemented it. This finding aligns with 

previous research indicating that telehealth is most effective when integrated with traditional care models 

(Carrer et al., 2020). 

Furthermore, the results highlight that teledentistry has evolved beyond an emergency response to the 

pandemic and has become part of a broader digital health strategy. Its incorporation into routine practice 
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has the potential to expand coverage, reduce inequalities, and strengthen PHC (Brazil, Ministry of 

Health, 2022; Oliveira et al., 2024). These findings contribute to the growing body of evidence on the 

role of teledentistry in strengthening Primary Health Care systems, particularly in middle-income 

countries. 

Despite these contributions, this study has limitations. The use of secondary data from e-SUS APS and 

Hygia Web may introduce inconsistencies related to data completeness and standardization, reflecting 

broader challenges in digital health implementation (Department of Informatics of the SUS, 2022b; 

Federal Council of Dentistry, 2020a). Variations in data recording practices across health units may have 

affected the accuracy of teleconsultation records, potentially leading to underestimation of service 

utilization. 

Nevertheless, the findings emphasize the importance of continued investment in professional training, 

technical support, and health information systems to improve data quality and ensure more accurate 

monitoring and evaluation of oral health services (Caetano et al., 2020; Carrer et al., 2020; Federal 

Council of Dentistry, 2020a). 

Conclusion 

Summary 

Teledentistry represents a viable strategy for expanding access to and enhancing the quality of oral 

healthcare, particularly within Primary Health Care (PHC). The findings of this study demonstrate that, 

although the COVID-19 pandemic led to a temporary decline in service coverage, the post-pandemic 

period was marked by recovery and expansion, exceeding pre-pandemic levels. In this context, 

teledentistry was consolidated as a complementary modality to in-person care, contributing to continuity 

of care, supporting oral health teams, and promoting more equitable and efficient service delivery. 

Theoretical Implications and Further Research 

This study contributes to the growing body of evidence on the role of digital health strategies in 

strengthening PHC systems, particularly in middle-income countries. It highlights the importance of 

integrating telehealth into routine healthcare practices rather than limiting its use to emergency contexts. 

Future research should explore the impact of socioeconomic and demographic factors on access to 

teledentistry services, as well as evaluate the effectiveness of different telehealth modalities. In addition, 

further studies are needed to assess long-term outcomes and the sustainability of telehealth integration 

within public health systems. 
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Practical Implications 

From a practical perspective, the findings highlight the need for continued investment in technological 

infrastructure and the strengthening of health information systems. Gaps identified in the recording of 

teledentistry procedures indicate the importance of improving data quality through standardized 

documentation and system integration. 

Furthermore, ongoing professional training is essential to ensure the effective use of digital tools and to 

enhance the quality and reliability of recorded data. Strengthening these aspects may contribute to more 

accurate monitoring, better decision-making, and improved performance of oral health services within 

PHC. 
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