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Introduction: Telemedicine program was first implemented in Brazil in 2007, by Health Ministry Decret, in which was set the goals 
of the program: permanent education and changes in medical work. Method: Various Municipal Health Secretariats underwent 
agreements in order to establish a integrated and specialized medical consultancy network, using teleconference technologies and 
Electronic Health Records to accomplish it, allowing a specialized doctor located at the capital to guide and observe a generalist 
medic through the physical examination and therapeutic conduction. Results/Discussion: Telemedicine system was able to cover 
an area of up to 36.133.135 km2, allow up to 674.770 people to have access to specialized health, perform 1125 medical consul-
tations in seven months; which diminished the queue from five years to three months of waiting for clinical examination. In addition, 
the consultations have kept a good quality for the whole health team and the patients, who could receive correct diagnosis on the 
first consult most of the times, as well as received longitudinal attendance. Conclusion: Telemedicine is an effective, secure and 
revolutionary alternative to grant universal health access to distant populations.
Keywords: Teleneurology; Telecardiology; Telecare.

Implementación de citas especializadas en telemedicina en el este del Amazonas, Estado de Pará. Introducción: El programa de 
telemedicina se implementó por primera vez en Brasil en 2007, por el Decreto del Ministerio de Salud, en el que se establecieron 
los objetivos del programa: educación permanente y cambios en el trabajo médico. Método: Varias Secretarías Municipales de 
Salud se sometieron a acuerdos para establecer una red de consultoría médica integrada y especializada, utilizando tecnologías 
de teleconferencia y Registros Electrónicos de Salud para lograrlo, permitiendo que un médico especializado ubicado en la capital 
guíe y observe a un médico generalista a través del examen físico y conducción terapéutica. Resultados / Discusión: El sistema 
de telemedicina se ha podido cubrir un área de hasta 36.133.135 km2, permitir que hasta 674.770 personas tengan acceso a 
servicios de salud especializados, realizar 1125 consultas médicas en siete meses; lo que disminuyó la cola de cinco años a tres 
meses de espera para el examen clínico. Además, las consultas han mantenido una buena calidad para todo el equipo de salud y 
los pacientes, que podrían recibir un diagnóstico correcto en la primera consulta la mayoría de las veces, así como también recibir 
asistencia longitudinal. Conclusión: La telemedicina es una alternativa efectiva, segura y revolucionaria para garantizar el acceso 
universal a la salud de poblaciones distantes.
Palabras-clave: Teleneurología; Telecardiología; Teleasistencia.
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o Implementação de consultas especializadas em telemedicina no leste da Amazônia, Estado do Pará. Introdução: O programa de 

telemedicina foi implementado pela primeira vez no Brasil em 2007, por Decreto do Ministério da Saúde, no qual foram estabele-
cidos os objetivos do programa: educação permanente e mudanças no trabalho médico. Método: Várias Secretarias Municipais 
de Saúde assinaram acordos para estabelecer uma rede de consultoria médica integrada e especializada, usando tecnologias de 
teleconferência e Registros Eletrônicos de saúde para isso, permitindo que um médico especializado localizado na capital guie e 
observe um clínico geral através do exame físico e condução terapêutica. Resultados / Discussão: O sistema de telemedicina 
conseguiu cobrir uma área de até 36.133.135 km2, permitindo que até 674.770 pessoas tenham acesso a serviços de saúde es-
pecializados, realizar 1125 consultas médicas em sete meses; o que reduziu a fila cinco anos para três meses de espera pelo exame 
clínico. Além disso, as consultas mantiveram boa qualidade para toda a equipe de saúde e pacientes, que poderiam receber um 
diagnóstico correto na primeira consulta na maioria das vezes, além de receber assistência longitudinal. Conclusão: A telemedicina 
é uma alternativa eficaz, segura e revolucionária para garantir o acesso universal à saúde de populações distantes.
Palavras-chave: Teleneurologia; Telecardiologia; Teleassistência.
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Introduction

The Brazilian Telemedicine Program was created in 2007 
by the Ministry of Health, to promote support to health care, 
through permanent education and change in working prac-
tices. Nevertheless, the program was reformulated in 2011 
and renamed the National Program Telehealth Brazil Net-
works, aiming at consolidating the health care networks, fo-
cusing on primary care, through the warranty of its services 
and the integration with university centers, so as providing 
teleconsulting, telediagnosis, and tele education resources. 
The Telemedicine system is based on the use of electron-
ic and telecommunication’s tools (telephony, videoconfer-
ences and instant messages) to aid in the assistance of dis-
tant locations. Thus, Brazil, in accordance with other Latin 
American countries, has adopted governmental measures 
to implement and expand telemedicine programs in order 
to ensure better access to health services, likewise promot-
ing its decentralization, and making a multidisciplinary and 
longitudinal assistance network that integrates the different 
levels of health care1, 2.

This program is in consonance with the World Health Or-
ganization (WHO), which, for example, in 2015 traced strat-
egies to foment digital health concepts’ insertion in tuber-
culosis prevention and Directly Observed Treatment (TDO). 
From this point on, a patient remote monitoring arises: the 
video TDO (VTDO), more effective than face-to-face TDO in 
clinical settings, as observed by Lam et al (2018) when com-
paring a group of patients treated for Latent Tuberculosis 
Infection (LTBI) with TDO to another that received the same 
treatment but using VTDO, in 2013, at the New York City 
Department of Health and Mental Hygiene (NYC DOHMH) 
clinics. In addition, Watterson et al. (2018) and Fortmann 
et al. (2017) reported improvements in glycated hemoglo-
bin profile of low-income patients with type 2 diabetes mel-
litus after using an intervention program via text messages, 
which sent reminders of medication intake schedules and 
informations about their illnesses3-7.

Brazil’s northern region is the biggest in matters of oc-
cupied area, with a total of 3 853 676,948 km², but with a 
very small population density (4.72 inhabitants / km²), that 
is unequally distributed and mostly concentrated in urban 
centers (Belém, Macapá) or by the riverbank (Manaus, Boa 
Vista, Rio Branco, Porto Velho), as already described in lit-
erature to other regions, leaving populations far from large 
centers with low access to health care services. Further-
more, the Amazon Region, although the geographic for-
mations are predominantly vast plains and forests, with rich 
watersheds, low altitude and a little discrepancy from a spot 
to another, is an area that still has limited communication 
between distant places8-10.

The state of Pará is the second largest in the country, 
encompassing a total area of 1,247,955,238 km2, with per 
capita income of R$ 446.76, a population density of 6.07 
inhabitants/km2, with an HDI of 0.656; 72.36 years of life 
expectancy; and a mortality rate of 16.7 per thousand live 
births. Due to its extended area and asymmetrical popula-
tion dispersion, the state has difficulties in assuring access 

to a good quality health for the entire people, with a cover-
age rate of 53.17%, which can be verified by its network in 
the Family Health Strategy, composed by 14922 Communi-
ty Health Agents (ACS), when it should have at least 22215 
ACSs. Several measures have been taken to defeat these 
issues, such as the division of the state into health regions8, 

11-13.

Method

Ethical aspects

All medical records from the current research were 
manipulated according to The Declaration of Helsinki and 
Nuremberg Code, in addition to the Research Standards 
Involving Human Beings (Res. CNS 466/12) from the Na-
tional Health Council, after being approved by UEPA Ethics 
Committee on Human Research, authorized by the advisor 
professor Dr. Emanuel de Jesus Soares de Sousa, by the 
Telemedicine System of the State University of Pará (UEPA), 
by the Center of Biological Sciences and Health of the State 
University of Pará and by the patients through the Term of 
Commitment of Data Using, being prohibited the use of any 
data with objectives other than those obtained in the study.

Research protocol 

The system used to perform the appointments and to 
store information was Systel (systel.net.com), which con-
sists in a virtual platform of tele consulting, where the spe-
cialist physician supports the generalist physician working at 
a distant clinic. The generalist is responsible for the general 
physical examination and specific for each system physical 
examination, following the specialist’s orientation e repass-
ing any peculiar finding through verbalization or written on 
medical record. The system allows instant communication 
between both professionals via tele conference and instant 
update on electronic medical record, in which both physi-
cians can interfere and dialogue. Moreover, data logging 
was also registered in production worksheets of COSEMS 
(Conselho das Secretarias Municipais de Saúde - Council 
of Municipal Health Secretariats), with posterior comparison 
with collected data from others databases (IBGE, DATA-
SUS).

Study design

This is a cross-sectional, observational, retrospective 
study with data analysis. It is performed through the fol-
low-up of patients during medical consultations and data 
collection by electronic medical record.

Patients

Data collection was executed through a semi-structured 
interview, with the registration of the exams performed at the 
time of the consultation or that are recorded in the medical 
records / local database. The protocols used are confiden-
tial and are only kept by researchers from the moment of 
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application until a period of 5 years after the data collection according to Resolution No. 466 of December 12, 2012 of the 
National Health Council, being used only for scientific purposes of the present study and, after this period, will be incinerated 
without being allowed to provide information on the subjects of the research.

Inclusion criteria 

Were included in this study patient’s charts whose medical appointments with specialists were performed through the 
Telemedicine Program and whose medical records were correctly registered. 

Statistical analysis

The sample was evaluated by descriptive statistics, using measures of central tendency (arithmetic mean), variance 
(standard deviation) and absolute and relative frequencies. For the evaluation of qualitative characteristics, the Chi-square 
of adhesion and independence test was used.. These data were later evaluated by the Kruskall-Walis test with Dunn post-
test. All statistical inference was calculated using the software BioEstat 5.4 and Graphpad Prism 6, considering a significant 
p-value ≤ 0.05.

Risks and benefits

It is assumed that in this research there is a possibility of an eventual loss of collected data and, consequently, the ex-
posure of patients’ personal information. Due to this, in order to ensure confidentiality, it is ensured that such data will be 
handled with care, according to ethical aspects, as well as stored in safe places with access restricted to the researchers.

As for the benefits of the study, the knowledge derived from it may contribute to greater future investments and more 
participation of specialists in the Telemedicine Program, in order to contribute to the care of patients in need. It is also import-
ant to highlight the contribution of research to foster education, clinical case discussions and communication among health 
professionals, which tends to add much knowledge to those involved. In addition, the product of this study may serve as a 
theoretical basis for future work, which may lead to more results in the area and thus generate relevant repercussions not only 
to the scientific community but also to the health of the population.

Results/Discussion

Telemedicine systems are solutions capable of offering healthcare access across large territories that would otherwise be 
covered by insufficient infrastructure and personnel, being proven highly efficient in rural and isolated communities (Table 1). 
In a study lasting 8 months, 1125 specialized medical appointments were registered, averaging 40 monthly appointments, 
greatly reducing waiting times from a maximum of 5 years to an average of 3 months. Accurate diagnosis and therapy were 
stablished in 88% of evaluated cases. These results were proportional across all population centers included in the study14.

Velázquez15 report that a large portion of medical professionals working in internal and family medicine departments, 
when faced with complex cases, feel more confident in their decisions when a second opinion from another specialist is 
available. Under most circumstances, this would delay treatment for these patients. Through telemedicine platforms, both 
professionals can instantly discuss and establish more accurate diagnosis and therapies, while also improving overall service 
efficiency. Other studies have already evaluated satisfaction levels across patients, their families, and health professionals, 
highlighting the quality, the cost-effectiveness and the viability of this platform15-17.

Further research has evaluated the heterogeneous distribution of medical staff throughout different regions, highlighting 
the concentration of healthcare coverage at larger population centers, while access gradually declines as distances increase. 
This imbalance is further emphasized through the better outcomes displayed by telemedicine solutions in assessments con-
ducted at locations farther away from these hubs. Moreover, comparing the total number of appointments between different 
locations also illustrates the discrepancies in availability of specialized healthcare. Thus, it becomes clear that telemedicine 
has the potential to reshape the structure of primary health care, offering higher complexity medical assistance to remote 
populations. In this study, the city of Breves deserves special mention, in light of the extremely positive results displayed in 
spite of its distance from the capital, Belém. (Images 3 and 4, Table 3)12,13,18.

Additionally, the reduction of costs is another interest for the consolidation of telemedicine. More accurately diagnosing 
and treating conditions, in association to more prevention opportunities, help lower public expenses and social costs of pos-
sible complications; while covered communities also benefit financially, as longer, more expensive travels to central regions 
are no longer needed18,19.
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A visible change in previous coverage models is also not-
ed, common in more neglected areas, where public medical 
services were provided through temporary measures, such 
as “health caravans”, with sub sequential interruption of fol-
low-up patient evaluations, compromising the assessment 
of failed therapies and differential diagnosis. Teleconference 
follow-ups also offer to patients more comfort in post-op-
erative recovery, while also reducing mortality rates and the 
need for further hospitalization17-19.

Nonetheless, it is important to clarify that larger urban 
areas were still responsible for most appointments evalu-
ated (Images 5 and 6). Despite their potential, telemedice 
systems are heavily dependent on technological infrastruc-
ture, such as cell and internet coverage, limiting best results 
to places with better conditions, such as the cities of Ca-
metá and Breves (Images 3 and 4). Furthermore, the lack of 
results from locations more than 232km away occurs due 
to the structural division of healthcare regions, since these 
cities are not under jurisdiction of the capitol11, 20.

So, telemedicine implementation obstacle still present 
worldwide is medical team’s resistance in adopting new 
e-health assistive technologies on everyday routine, be-
ing related to traditional medical organization, which is not 
adapted to instantaneous information exchange and profes-
sional skills between different medics and between medic 
and patient. It is important to mark that these barriers are 
independent to factors as wealth, resources, infrastructure 
or regional necessities, being dependent of hospital and 
outpatient management reformulation, through educative 
programs in order to aware medical team and reduce dis-
comfort on new technologies application. Because of its 
short implementation history telemedicine, still has some 
obstacles to face17, 21.

Finally, it is extremely important to consider future im-
plementation of more robust technical solutions, with spe-
cial regard to data security and integrity improvements. As 
evaluated by Meurer22, the use of obsolete hardware and/or 
unsafe software, or even the lack of basic security precau-
tions, may directly compromise the digital platforms used 
by telemedicine services, and thus affect the confidentiality, 
integrity, availability, and even patient safety. These consid-
erations further justify investments on technological infra-
structure dedicated towards this service22.

Conclusion

Given the information, it is clear that telemedicine ap-
pointment allowed larger access to specialized care to 
general population, for it has allowed communication be-
tween health professionals by technological resources and 
exchange information, through teleconference and electron-
ical medical records amongst other resources in order to 
improve appointment and to start treatment early. This ser-
vice has offered large health coverage in wide area and large 
population, keeping good quality in attendance, with faster, 

easier and efficient access to health services. In addition, it 
had positive impact in cost reduction in health services im-
plementation, as well as prevention of further complications 
by providing early health access to clinical settings on early 
stages.

References

1. Brasil, Ministério da Saúde. PROGRAMA NACIO-
NAL TELESSAÚDE BRASIL REDES MINISTÉRIO 
DA SAÚDE Custeio dos Núcleos de Telessaúde. 
Brasília: Ministério da Saúde, 2015. Available at: 
http://189.28.128.100/dab/docs/portaldab/docu-
mentos/manual_tecnico_telessaude_preliminar.pdf.

2. Santos AF, D’Agostino M, Bouskela MS, Fernandéz 
A, Messina LA, Alve HJ. Uma visão panorâmica das 
ações de telessaúde na América Latina. Rev Panam 
Salud Publica.2014; 35(5/6):465–70. Available at: 
https://scielosp.org/pdf/rpsp/2014.v35n5-6/465-
470/pt.

3. Lam KC, Pilote KMc, Haque A, Burzynski J, Chuck 
C, Macaraig M. Using Video Technology to Increa-
se Treatment Completion for Patients With Latent 
Tuberculosis Infection on 3-Month Isoniazid and Ri-
fapentine: An Implementation Study. Journal Of Me-
dical Internet Research, [s.l.], 2018 20 Nov;20(11):1-
8. JMIR Publications Inc. Available at:  http://dx.doi.
org/10.2196/jmir.9825.

4. Watterson JL, Rodriguez HP, Shortell SM, Aguilera 
A. Improved Diabetes Care Management Through a 
Text-Message Intervention for Low-Income Patients: 
Mixed-Methods Pilot Study. J mir Diabetes, [s.l.]. 
2018 30 Out; 3(4):1-15. JMIR Publications Inc. Avai-
lable at: http://dx.doi.org/10.2196/diabetes.8645.

5. Fortmann AL, Gallo LC, Garcia MI, Taleb M, Euyoque 
JA, Clark T, Skidmore J, Ruiz M, Surber SD, Schultz 
J. Dulce Digital: An mHealth SMS-Based Interven-
tion Improves Glycemic Control in Hispanics With 
Type 2 Diabetes. Diabetes Care, [s.l.]. 2017 9 Jun; 
40(10):1349-1355. American Diabetes Association. 
Available at: http://dx.doi.org/10.2337/dc17-0230.

6. Bertoncello C, Colucci M, Baldovin T, Buja A, Baldo 
V. How does it work? Factors involved in telemedi-
cine home-interventions effectiveness: A review of 
reviews. Plos One, [s.l.]. 2018 15 Nov;13(11):1-24. 
Public Library of Science (PLoS). Available at: http://
dx.doi.org/10.1371/journal.pone.0207332.

7. Leath B, Dunn LW, Alsobrook A, Darden M. Enhan-
cing Rural Population Health Care Access and Out-
comes Through the Telehealth EcoSystem™ Model. 
Online Journal Of Public Health Informatics, [s.l.]. 
2018 21 Set; 10(2):1-25. University of Illinois Libra-
ries. Available at: http://dx.doi.org/10.5210/ojphi.
v10i2.9311.



Implementation of telemedicine specialized appointment in Eastern Amazon State of Pará 

130 ISSN: 2175_2990  | Latin Am J telehealth, Belo Horizonte, 2019; 6 (2): 126 - 130

8. Brasil. Ministério do Planejamento, Orçamento e 
Gestão. Instituto Brasileiro de Geografia e Estatís-
tica. Contagem Populacional. 2010. Available at: 
<https://censo2010.ibge.gov.br/>. Last access: (12 
nov 2018).

9. Almeida MW. Desigualdade social e em saúde no 
Brasil: a telemedicina como instrumento de miti-
gação em João Pessoa-PB. J Bras Econ Saúde 
2017; 9(3): 292-303. Available at: http://docs.bv-
salud.org/biblioref/2018/04/883027/doi-1021115_
jbesv9n3p292-303.pdf.

10. Viana A. Políticas, Planejamento e Gestão das Re-
giões e Redes de Atenção à Saúde no Brasil. Avai-
lable at: http://www.resbr.net.br/. Last access: (11 
nov. 2018).

11. Pará, Secretaria de Saúde Pública. PLANO ESTA-
DUAL DE SAÚDE 2016 – 2019. Belém, Pará; 2016. 
Available at: https://www.conass.org.br/pdf/pla-
nos-estaduais-de-saude/PA_Plano-estadual-sau-
de-2016-2019.pdf. Last access: (31 Mar 2019).

12. Paixão MP, Miot HA, Souza PE, Haddad AE, Wen 
CL. A university extension course in leprosy: teleme-
dicine in the Amazon for primary healthcare. Jour-
nal Of Telemedicine And Telecare, [s.l.]. 2009 Mar; 
15(2):64-67. SAGE Publications. Available at: http://
dx.doi.org/10.1258/jtt.2008.080704.

13. Brasil, Ministério da Saúde. Atenção Básica e Saú-
de da Família. [Primary Care and Family Health]. 
Available at:  http://dtr2004.saude.gov.br/dab/aten-
caobasica.php (last checked 25 November 2018).

14. Galván P, Velazquez M, Benitez G, Barrios A, Or-
tellado J, Arbo C, Britez J, Hilario E. Cobertura 
Universal de Servicios Diagnósticos através de la 
Telemedicina. Rev. Salud Pública Parag. 2017 Jun-
Dec;7(2). Available at: http://docs.bvsalud.org/bi-
blioref/2018/05/884764/cobertura-universal-de-ser-
vicios.pdf.

15. Velazquéz M, Pacheco A, Silva M, Sosa D. Eva-
luación del proceso de teleconsulta desde la pers-
pectiva del proveedor, Programa de Telesalud de 
Oaxaca, México. Rev Panam de Salud Publica. 
2017;41:22. Available at: http://iris.paho.org/xmlui/
bitstream/handle/123456789/34031/v41a222017.
pdf?sequence=1.

16. Rodríguez N, Palacios E, Vergara JP, Salgado AS, 
Gaona I. Satisfacción del neurólogo y de los pacien-
tes con diagnóstico de epilepsia en una consulta de 
seguimiento a través de telemedicina sincrónica em 
el Hospital San José de Arjona (Bolívar), 2014-2015. 
Acta Neurol Colomb. 2015;31(3):253-260. Availa-
ble at: http://www.scielo.org.co/pdf/anco/v31n3/
v31n3a05.pdf.

17. Steinman M., Morbeck RA, Pires PV, Filho CACA, 
Andrade AHV, Terra, JCC, Junior JCT, Kanamura 
AH. Impact of telemedicine in hospital culture and 
its consequences on quality of care and safety. Eins-

tein (são Paulo), [s.l.]. 2015 11 Dez;13(4):580-586. 
FapUNIFESP (SciELO). Available at: http://dx.doi.
org/10.1590/s1679-45082015gs2893.

18. D’montijo C. (1). Innovación en telemedicina: una 
oportunidad alternativa para el aumento de la cober-
tura en salud. MedUNAB. 2016;19(3):187-189. Avai-
lable at: https://doi.org/10.29375/01237047.2743.

19. Kvedar J, mCoye MJ, Everett W. Connected health: 
a review of technologies and strategies to improve 
patient care with telemedicine and telehealth. Health 
Aff (Millwood). 2014;33(2):194-199. Available at: Doi: 
10.1377/hlthaff.2013.0992.

20. Wen CL. Telemedicina e Telessaúde – Um pano-
rama no Brasil. Informática Pública. 2008; 10(2):07-
15. Available at: http://www.ip.pbh.gov.br/ANO10_
N2_PDF/telemedicina_telesaude.pdf.

21. Wen CL, Silveira PSP. Ambiente Computacional 
de Apoio à Prática Clínica. 2000.  Tese apresen-
tada à Faculdade de Medicina da Universidade de 
São Paulo (USP) para obtenção de título de Dou-
tor em Medicina. São Paulo, 2000. Available at: 
https://telemedicina.fm.usp.br/portal/wp-content/
uploads/2015/01/Tese_Doutorado_Chao_2000.pdf.

22. Meurer M. 2018. Tese para obtenção de título 
de Especialista em Gestão da Segurança da In-
formação. Universidade do Sul de Santa Catarina 
(UNISUL). 2018. Available at: https://riuni.unisul.br/
bitstream/handle/12345/4942/USO%20DO%20
IOT%20NA%20SA%C3%9ADE%20E%20SEGU-
RAN%C3%87A%20DA%20INFORMA%C3%87%-
C3%83O.pdf?sequence=1&isAllowed=y.

Indication of responsibility: Emanuel de Jesus 
Soares De Sousa EJS: acted regulating the Tele-
consultation service and conducting consultations 
in Neurology.

Cabeça ACCR; Barros RC; Pantoja RLM; Ladislau 
KP: Data collection and analysis of system data.

Financing: National Council for Scientific and Tech-
nological Development - CNPq 

Conflict of interest: None declared.

How to cite this article: De Sousa GC, Cabeça 
ACCR, Barros RC, Pantoja LM, Ladislau KP, de Sou-
sa EJS. The use of telemedicine in cardiology in Bra-
zil/El uso de la telemedicina en cardiología en Brasil. 
Center of Biological and Health Sciences, Universi-
dade do Estado do Pará, Belém, Brazil. Latin Am J 
Telehealth. Brasil. 2019;6(2): 126 - 130. 
ISSN: 2175_2990.


