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    ABSTRACT

    Objective: To evaluate the impact of telehealth qualification for Primary Health Care (PHC) physicians on the resolution capacity of cardiovascular disease care. Method: This is a quantitative, observational, and retrospective study using data from telehealth and referral systems from a state capital in the Midwest region [of Brazil], between 2023 and 2024. Frequencies, measures of central tendency, and dispersion were analyzed, in addition to the application of Pearson's chi-squared test. Results: Participants included 113 physicians trained in telehealth and 229 patients who received cardiology teleconsultations. A significant association was found between female professionals and the use of teleconsultation. Prior to implementation, 89 patients had a history of in-person referrals, a number that decreased to 60 after teleconsultation, representing a 73.8% drop. Physician training was directly linked to this reduction. The main demands included primary hypertension (43.3%), heart failure (14.2%), and arrhythmias (9.8%). Conclusion: Telehealth qualification is an effective strategy to increase the resolution capacity of PHC in cardiovascular care, reducing unnecessary referrals. Teleconsultation strengthens clinical management and contributes to optimizing the management of hypertension, heart failure, and arrhythmias, thereby favoring a reduction in morbidity and mortality from cardiovascular diseases.

     

    Descriptors: Telehealth; Continuing Education; Primary Health Care; Referral and Consultation; Cardiovascular Diseases.
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    What is already known:

    
      	
        Telehealth has proven to be a strategic tool in supporting clinical management in Primary Health Care (PHC).

      

    

     

    
      	
        Cardiovascular diseases represent one of the main causes of morbidity and mortality, requiring greater resolution capacity in PHC.

      

    

     

    
      	
        Gaps still exist regarding the direct impact of professional telehealth training on the reduction of in-person referrals.

      

    

     

    What this article adds:

    
      	
        The qualification of physicians in telehealth reduced in-person referrals to cardiology by 73.8%.

      

    

     

    
      	
        The use of teleconsultation increased the resolution capacity in the care of hypertension, heart failure, and arrhythmias.

      

    

     

    
      	
        The results show that professional training strengthens PHC and contributes to the reduction of cardiovascular morbidity and mortality.

      

    

     

    INTRODUCTION

    The definition of the term telehealth was established by the World Health Organization (WHO) as the use of Information and Communication Technologies (ICT) for the provision of health services by professionals in the field, promoting the exchange of information for the purposes of diagnosis, treatment, and prevention of diseases, as well as research, evaluations, and continuing education for health professionals, thereby fostering the health promotion of the general population(1).

    The broad scope and flexibility of digital technologies, adapting to the health needs of each social context, provide innovative solutions for health service delivery and open significant opportunities for their use. Furthermore, the use of telehealth can bring benefits demonstrated by scientific evidence, such as expanding and facilitating access to healthcare, reducing travel costs for patients and health professionals, and improving adherence and the quality of care provided(2-5).

    Among the teleassistance resources available to provide diagnostic or therapeutic advice electronically, we can highlight teleconsultation, which involves the interaction between a health professional and a patient(6), and tele-interconsultation, which allows for communication between general practitioners and specialists(5).

    In Primary Health Care (PHC), telehealth has emerged as a transformative tool in modern health, particularly in optimizing the referral process from primary to specialized care. By utilizing digital platforms for consultations, telehealth demonstrates significant potential in reducing unnecessary referrals, improving resource allocation, and increasing the overall efficiency of health systems(7).

    In this regard, the training of health professionals and the development of skills and competencies are essential factors for the efficient management of care in PHC, which influences the provision of management practices, the continuing education of the team, and, consequently, the quality of care actions(8).

    One of the main points of convergence between telehealth actions and the improvement of care quality is matrix support, whose actions evidenced in the literature range from continuing education to tele-interconsultations(5,9).

    This type of action is extremely effective, especially in increasing the resolution capacity of actions targeting non-communicable diseases (NCDs), of which cardiovascular diseases (CVDs) represent the main cause of premature morbidity and mortality globally(10). Among the modifiable risk factors, arterial hypertension stands out as the most relevant for the development of CVD and for mortality, particularly in the Americas, and it is estimated that high blood pressure is responsible for more than half of the cardiovascular events in this population(11).

    Furthermore, the containment of NCDs is part of the Sustainable Development Goals (SDGs), establishing a target by 2030 to reduce by one-third the premature mortality from non-communicable diseases through prevention and treatment, and to promote mental health and well-being, based on the indicator of the mortality rate attributed to cardiovascular diseases, cancer, diabetes, or chronic respiratory diseases(12).

    Despite the high incidence of morbidity and mortality from CVDs, approximately 80% of cases can be timely and effectively prevented by primary health care(13). Thus, the need for professional engagement in this context is reinforced, through the provision of professional qualification actions for the use of telehealth tools and the dissemination of actions for early treatment(14).

    The use of telehealth in primary care for the treatment of CVDs, especially hypertension, has progressively expanded. A systematic review identified 38 interventions conducted in the United States, many of which adopted team-based care involving different health professionals. Among the strategies employed, remote patient monitoring and videoconferencing stood out, showing superior clinical outcomes, such as better blood pressure control, compared to in-person care. Moreover, telehealth contributes to enhancing patient communication and engagement, consolidating itself as a relevant complementary resource to traditional methods in CVD management(15).

    Thus, the integration of telemedicine across different levels of health care has been recognized by professionals and researchers as a promising strategy for comprehensive assistance in cardiological care within PHC(16). Therefore, the objective of this study is to evaluate the impact of telehealth qualification for PHC physicians on the resolution capacity of care for cardiovascular diseases. To this end, the hypothesis was that telehealth qualification of PHC physicians would increase the resolution capacity for cardiovascular cases managed in primary care. 

     

    METHOD

    Study design

    This is a quantitative, observational study with a retrospective design. This article used the parameters suggested by the Strengthening the Reporting of Observational studies in Epidemiology (STROBE) statement for reporting observational research findings.

     

    Population and Sampling

    The study included 113 medical professionals working in PHC in a municipality in the Midwest region of Brazil who were trained in the use of a Telehealth system. It is noteworthy that the municipality in question has a territorial area of approximately 8,082.327 km², with a resident population of 898,100 people and a demographic density of 111.11 inhabitants/km²(17). Its PHC structure includes 74 health units and 86.75% coverage by family health teams(18), with 326 medical professionals working in PHC. Thus, a proportion of 34.7% of professionals participated in the study, which confers a 90% confidence level and a 5% margin of error. Additionally, 229 patients who underwent cardiology tele-interconsultation also participated. The entire dataset was obtained through the analysis of secondary data pertaining to the period from January 2023 to December 2024.

     

    Data Source

    The data analyzed in this study were obtained from records from the computerized system for telehealth services and health referrals, implemented in a state capital in the Midwest region of Brazil. The database was provided by the Municipal Health Secretariat, which is responsible for managing the system, and includes coded variables describing the sociodemographic profile of users (such as sex, age, and service unit), as well as the professional profile of the physicians (including sex, age, type of practice unit, and participation in training). Furthermore, the dataset includes detailed information on the use of the tele-interconsultation system, such as request history, specialty involved (with an emphasis on telecardiology), and records of in-person referrals made before and after the professionals' training. The use of secondary records from official health information systems lends greater reliability and comprehensiveness to the analysis, allowing for the evaluation of the impact of institutional interventions, such as physician training, on the dynamics of telemedicine service use and the profile of referrals made within the municipal health network.

     

    Data Collection and Analysis Procedures

    Data collection was performed by extracting electronic records from the municipal telehealth and referral system, under authorization from the Municipal Health Secretariat. The collection period covered June and July 2025, encompassing all available records related to the trained physicians and the patients who received cardiology tele-interconsultation in the studied municipality. The extracted data were organized into electronic spreadsheets, containing coded variables related to the sociodemographic profile of the patients (sex, age, service unit, history of cardiology consultations) and the professional profile of the physicians (sex, age, type and unit of practice, participation in training, history of system requests). The information was anonymized prior to analysis, ensuring the confidentiality and privacy of the participants. Data analysis was conducted in two main stages. First, a descriptive analysis was performed, calculating absolute and relative frequencies for categorical variables, and measures of central tendency and dispersion (mean, standard deviation, minimum and maximum values) for numerical variables. Subsequently, a bivariate analysis was conducted to identify associations between the use of tele-interconsultation after physician training and sociodemographic and professional variables. For comparisons between groups, Pearson's chi-squared test was used for categorical variables, considering a significance level of 5% (p<0.05). The analyses were performed using statistical analysis tools and electronic spreadsheets. This procedure allowed for the evaluation of the impact of physician training on changes in clinical conduct, especially regarding the adoption of tele-interconsultation and the reduction of in-person referrals to the cardiology specialty, as well as identifying possible factors associated with greater adherence to the use of telemedicine in the municipal health network.

     

    Ethical Aspects

    The conduct of this study was preceded by obtaining institutional authorization from the Municipal Secretariat of Public Health of Campo Grande, Mato Grosso do Sul, Brazil. The research protocol was submitted for review by a Research Ethics Committee and was approved in accordance with the current ethical regulations in the country. Considering that the investigation exclusively used secondary data, without the direct involvement of human beings or the collection of identifiable information, the committee approved the waiver of the requirement for an informed consent form (ICF), as provided for in the resolutions of the National Health Council, under opinion n. 7.621.352.

     

    RESULTS 

    The results obtained from the analyses performed are presented below, highlighting the main findings and their implications for the study. The sociodemographic data of the trained physicians can be observed in Table 1.

     

    Table 1 - Sociodemographic analysis of physicians trained in telehealth. Mato Grosso do Sul, MS, Brazil, 2025

    
      
        
        
        
      
      
        
          	
            Category

          
          	
            n

          
          	
            %

          
        

        
          	
            Sex

          
        

        
          	
            Female

          
          	
            75

          
          	
            66.4

          
        

        
          	
            Male

          
          	
            38

          
          	
            33.6

          
        

        
          	
            Age

          
        

        
          	
            Mean

          
          	
            34.1

          
          	
            NA 

          
        

        
          	
            Minimum

          
          	
            25

          
          	
            NA 

          
        

        
          	
            Maximum

          
          	
            65

          
          	
            NA 

          
        

        
          	
            Age range

          
        

        
          	
            21-30

          
          	
            48

          
          	
            42.5

          
        

        
          	
            31-40

          
          	
            42

          
          	
            37.2

          
        

        
          	
            41-50

          
          	
            15

          
          	
            13.3

          
        

        
          	
            51-60

          
          	
            4

          
          	
            3.5

          
        

        
          	
            61+

          
          	
            4

          
          	
            3.5

          
        

        
          	
            Type of unit

          
        

        
          	
            FHU*

          
          	
            95

          
          	
            84.1

          
        

        
          	
            Recently transformed into FHU

          
          	
            11

          
          	
            9.7

          
        

        
          	
            Prison system

          
          	
            5

          
          	
            4.4

          
        

        
          	
            Home care

          
          	
            2

          
          	
            1.8

          
        

      
    

    Note: FHU: Family Health Unit

    Source: prepared by the authors, 2025.

     

    Following the physician training, the association between the use of cardiology tele-interconsultation and the professionals' characteristics, specifically sex and age range, was evaluated. For this, bivariate analyses were performed using Pearson's chi-squared test. Regarding sex, the Pearson's chi-squared test yielded: χ2=4.29; p=0.0384, which means there is a significant association regarding the adoption of tele-interconsultation by female professionals. Similarly, the analysis by age range shows the distribution of physicians using tele-interconsultation across different age groups. Regarding age range, the Pearson's chi-squared test yielded: χ2=3.73; p=0.4441, which leads us to a non-significant association; that is, age does not influence the adoption of tele-interconsultation. Table 2 presents the usage profile of the tele-interconsultation tool after the training. 

     

    Table 2 - Use of the tele-interconsultation tool after training. Mato Grosso do Sul, MS, Brazil, 2025

    
      
        
        
        
      
      
        
          	
             Category

          
          	
            Tool utilization

          
        

        
          	
            Yes

          
          	
            No

          
        

        
          	
            Sex

          
        

        
          	
            Female

          
          	
            58 – 51.3%

          
          	
            17 – 15%

          
        

        
          	
            Male

          
          	
            36 – 31.9%

          
          	
            2 – 1.8%

          
        

        
          	
            Age range

          
        

        
          	
            21-30

          
          	
            11 – 9.73%

          
          	
            37 – 32.7%

          
        

        
          	
            31-40

          
          	
            5 – 4.4%

          
          	
            37 – 32.7%

          
        

        
          	
            41-50

          
          	
            3 – 2.6%

          
          	
            12 – 10.6%

          
        

        
          	
            51-60

          
          	
            0

          
          	
            4 – 3.5%

          
        

        
          	
            61+

          
          	
            0

          
          	
            4 – 3.5%

          
        

      
    

    Source: prepared by the authors, 2025.

     

    The data related to the sociodemographic aspects of the users seen by the cardiology tele-interconsultation service can be observed below in Table 3.                          

     

    Table 3 - Sociodemographic analysis of users seen by cardiological teleconsultation. Mato Grosso do Sul, MS, Brazil, 2025

    
      
        
        
        
      
      
        
          	
            Category

          
          	
            n

          
          	
            %

          
        

        
          	
            Sex

          
        

        
          	
            Female

          
          	
            133

          
          	
            58.1

          
        

        
          	
            Male

          
          	
            96

          
          	
            41.9

          
        

        
          	
            Age

          
        

        
          	
            Mean

          
          	
            62.5

          
          	
            NA

          
        

        
          	
            Minimum

          
          	
            8.0

          
          	
            NA 

          
        

        
          	
            Maximum

          
          	
            97

          
          	
            NA 

          
        

        
          	
            Age range

          
        

        
          	
            21-30

          
          	
            14

          
          	
            6.1

          
        

        
          	
            31-40

          
          	
            15

          
          	
            6.6

          
        

        
          	
            41-50

          
          	
            39

          
          	
            17.0

          
        

        
          	
            51-60

          
          	
            161

          
          	
            70.3

          
        

        
          	
            61+

          
          	
            14

          
          	
            6.1

          
        

        
          	
            SISREG cardiology history

          
        

        
          	
            Yes

          
          	
            117

          
          	
            51.1

          
        

        
          	
            No

          
          	
            112

          
          	
            48.9

          
        

      
    

    Source: prepared by the authors, 2025.

     

    A total of 229 medical records of patients who underwent cardiology tele-interconsultation were analyzed. Of these, only 60 required in-person referral after the teleconsultation; in other words, 73.8% of the cases were resolved by tele-interconsultation (or 'the tele-interconsultation demonstrated a 73.8% resolution rate'). Pearson's chi-squared test (χ2=7.80; p=0.0052) revealed a significant association between physician training and the reduction of in-person referrals.

    Regarding the reasons recorded at the time of scheduling the tele-interconsultation, it is noted that primary arterial hypertension was the most prevalent condition among users, present in 43.3% of cases. Following this, heart failure was observed, accounting for 14.2% of the consultations, and other cardiac arrhythmias, which corresponded to 9.8% of the consultations.

     

    DISCUSSION

    The profile of the physicians trained in telehealth was predominantly female, converging with a growing profile of female physicians(19-20) working in PHC(19). Furthermore, the sample, composed of a young population, is aligned with current findings(19-21).

    The qualification of health professionals in telehealth is fundamental to ensuring effectiveness and safety in remote care. Adequate training contributes to better clinical outcomes, greater patient satisfaction, and the integration of digital technologies into healthcare, provided that the challenges imposed by inadequate infrastructure and the absence of digital literacy among professionals and users are overcome(22).

    The use of telehealth by PHC professionals is often associated with contextual factors related to the organization of the local health system and health service, such as structure and institutional support for training(23). In this regard, telehealth assists in the enhancement of PHC, expanding access and reducing costs by decreasing in-person consultations, contributing to user satisfaction and treatment adherence(24).

    Regarding the management of CVDs in PHC, telehealth is an essential tool, as it increases treatment adherence, reduces re-hospitalizations, and streamlines care. However, for its potential to be fully realized, it is necessary to overcome legislative challenges, technological barriers, and resistance from patients and professionals(25).

    The use of tele-interconsultation for CVD care in PHC is already recognized as a successful experience in various parts of the world. An Italian project aimed at this purpose conducted over 2,000 tele-interconsultations, enabling immediate responses in 96% of cases and reducing the need for cardiology consultations by 54%(26). Joint teleconsultations can promote continuity of care for patients at the interface of primary and secondary care and enhance medical decision-making through joint analysis, which contributes to precise diagnoses and more effective therapeutic plans(5,27). Moreover, similar results were observed in Indonesia, where the satisfaction rate was over 95% and the early hospitalization rate increased for indicated patients(28).

    The use of telehealth tools like tele-interconsultation can be a differentiator in treatment adherence, especially in cardiology, where geographical barriers and users' own mobility are often impediments to care delivery(29). These findings reflect the substantial reduction in the need for in-person referrals, indicating greater resolution capacity in PHC and greater effectiveness of telehealth use as a tool to support specialized care. Therefore, teleconsultation and tele-interconsultation can result in better clinical skills and fewer referrals, without any apparent negative effects for patients(16,30), serving as an effective strategy for the collaborative management of clinical cases, including complex ones, by promoting an agile exchange of knowledge, especially in synchronous communication with immediate feedback(5).

    Regarding the prevalence of CVDs, the analyzed sample follows the global trend of high prevalence of systemic arterial hypertension (SAH). It is estimated that SAH affects at least 33% of the world's population, and more than 75% of these individuals live in low- and middle-income countries(31). In Latin American and Caribbean countries, it is estimated that high blood pressure is responsible for more than half of cardiovascular events and approximately 17% of all deaths(11).

    Furthermore, CVDs impose a significant economic and health burden, leading to social and productivity losses. The implementation of public policies and effective strategies for the prevention, treatment, and management of CVDs can change this scenario(32), especially in PHC, due to its capillarity, ensuring access and medical care closer to home(29,33). In this context, telehealth demonstrates its importance for the therapeutic management of these users, particularly in PHC.

    Considering the characteristics common to a cross-sectional study, the findings have limitations, given that the sample does not represent the entirety of professionals working in the primary health care network and that they may not have used telehealth resources due to a lack of resources, such as equipment and internet. Another limitation is related to the analysis of secondary data, which may have been compromised by the quality and completeness of the records, as these data were produced for clinical purposes and not for research. This can lead to incomplete fields, typographical errors, and variability between units.

     

    CONCLUSION

    The study allowed for the identification of the effective relationship between continuing education, telehealth, and the reduction of referrals related to cardiovascular conditions in primary care. The significant reduction in in-person referrals to cardiology after tele-interconsultations reinforces Telehealth's capacity to broaden the resolution capacity of PHC, contributing to the continuous and timely care of high-prevalence chronic conditions, such as arterial hypertension and heart failure. The results reinforce the importance of public policies that consolidate Digital Health as a structuring tool in cardiovascular disease care and that invest in the permanent training of professionals as a central axis for strengthening PHC.
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