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Abstract
Background: The implementation of Telecardiology in primary care in the city of Porto Alegre, Brazil, is a viable and
promising strategy. It would decrease the distance between patient and specialized professional services by reducing
unnecessary referrals and improving the quality of primary care and satisfaction of patients and health professionals.
Objective: To implement a Telecardiology service and assess user satisfaction using the CARDIOSATIS scale.
Methods: This was a pilot study developed by a partnership between the Institute of Cardiology and the Telehealth
Center of Rio Grande do Sul. The study was carried out at Eri Flores-Vila Vargas health center in the city of Porto
Alegre, from May to October 2019, and included 21 patients attending the health center. The descriptive analysis of
data was performed using the SPSS program (Statistical Package for the Sciences) version 23. Data normality was
checked using the Kolmogorov-Smirnov test. Statistical significance was set at 10%.
Results: Mean age of participants was 43.8 ± 16.1 years. The most common risk factors in the sample were physical
inactivity (81%) and smoking (43%). Most patients had normal electrocardiogram (ECG) readings. The time elapsed
from the performance of the ECG test, transmission of the ECG traces to Telehealth, and return of the final ECG
report to the health center was 0-7 days. The CARDIOSATIS scale revealed a high prevalence of “very satisfied”
users for the general satisfaction domain, and only 14.3% of patients were dissatisfied with their health.
Conclusions: Telecardiology reduced the distance between patient and the specialized professional, with a high
level of patient and health professional satisfaction. Our study can serve as a basis for the implementation of a
telecardiology network in the city of Porto Alegre in the future.
Keywords: Telemedicine/methods; Cardiovascular Diseases; Electrocardiography; Telemedicine/trends; Telemedicine/ethics.

Introduction
In Western European countries and the United States,
morbidity and mortality from coronary artery disease
(CAD) is about three times higher than cerebrovascular
disease. In Brazil, cardiovascular diseases (CVDs) are
responsible for about one third of deaths according to
DATASUS.1,2 This is particularly important considering
that as longevity of populations increases, chronic
diseases including CVDs become more frequent.

Porto Alegre, located in the south of Brazil, is the tenth
most populous capital in the country, with an estimated
1,484,941 inhabitants. The primary care system in the
city covers areas of high social vulnerability and difficult
access to specialized services. In this context, reducing
geographic barriers and optimizing referrals to secondary
and tertiary care would improve the provision of care
and favor the local economy.
Telehealth appears as an opportunity to respond to this
need using communication with information technology
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for information exchange. In Porto Alegre, together with
the Federal University of Rio Grande do Sul (UFRGS),
the Telehealth center aims to increase healthcare delivery
and improve professional satisfaction.
The Porto Alegre the Pontifical Catholic University of
Rio Grande do Sul (PUCRS) and the Institute of Cardiology
of Rio Grande do Sul (ICFUC-RS) have implemented a
telecardiology program, through Tele-ECG, and a special
second opinion service to identify susceptible CVD and
improve local health care.1,3,4 In this sense, telecardiology
emerges as an opportunity to improve local economic,
reduce the distance between the patient and specialized
health services, avoiding unnecessary referrals,5,6 and
improving the quality of care.7,8
Based on these observations, this study aimed at
evaluating the implementation of a Telecardiology
Network that includes electrocardiogram (ECG) tests
in a primary care center in the city of Porto Alegre.
Also, we evaluated the level of user satisfaction using
the CARDIOSATIS Scale.9

Methods
This pilot study was conducted at Eri Flores Vila
Vargas health center in Porto Alegre from May to October
to 2019. The study was developed by a partnership
between the Institute of Cardiology (responsible for
interpreting the electrocardiogram tests) and the
Telehealth Center of Rio Grande do Sul that guided the
team.
The flowcharts of the implementation of the
telecardiology service and care program at the Eri Flores
Vila Vargas health center are shown in Figures 1 and 2.
The eligibility criteria were patients aged ≥18 years
attending the Eri Flores Vila Vargas health center,
with indication for ECG, CVD risk factors (smoking,
dyslipidemia, alcoholism, obesity, and sedentary
lifestyle), and comorbidities such as stroke, ischemic
heart disease, deep vein thrombosis and who agreed to
take part in the study.
The CARDIOSATIS-USER scale was used to
evaluate patient satisfaction. The instrument
evaluates the domains of general satisfaction, quality
of service facilities and team, access and agility,
problem-solving capacity, quality of care received
and satisfaction with health.
Data collection was performed using the RedCap®
(Research Electronic Data Capture), a secure web

application for managing online databases. ECG tests
were performed using a Wincardio equipment.
Around 10 ECG exams were performed per week.
The tests were then attached to the Telessaúde-RS
platform, where it was evaluated and approved by a
collaborating cardiologist. As this is a study developed
within the Brazilian National Telehealth Program
(Programa Nacional Telessaúde Brasil Redes), patients
needed to be registered in the Teledermatology
interface of the Telehealth Platform, adapted to the
study. Also, the ECG exams needed to be sent to
the teleconsultation center within 72 hours, following
the deadline established by the program . It is important
to remind that this study was not intended to evaluate
data from the return appointment.
For analysis of ECG results, the data were entered into
the platform by registered health professionals, using
a login and password, which was determined by the
management of the Telehealth center, allowing greater
security in accessing the platform.
Ethical principles were respected, according to the
ethical guidelines for research involving human subjects
(Resolution 466/12 of the Brazilian National Health
Council). The project was approved by the Research
Ethics Committee of the ICFUC and subjected to the Eri
Flores- Vila Vargas health center and the Rio Grande do
Sul Telehealth center coordinators’ approval.

Statistical analysis
Continuous variables with normal distribution were
described as average and standard deviation, and those
without normal distribution as median and interquartile
range. Normality of the data was checked using the
Kolmogorov Smirnov test. Categorical variables were
described as absolute and relative frequencies. The
level of significance adopted was 10% and the data were
analyzed using the SPSS (Statistical Package for the Social
Sciences) program version 23.

Results
A total of 21 patients (71.4% women), with suggestive
cardiac signs and symptoms were evaluated. Mean
age was 43.8±16.1 years, and mean body mass index
(BMI) was 27.5±5.9 Kg/m2. Only two patients (10%)
had higher education.
Blood pressure was measured at rest according to
the 7th Brazilian Guidelines on Arterial Hypertension.10
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Figure 1 – Flow diagram of the Implementation of the Telecardiology at the Eri Flores Vila Vargas health center, Porto Alegre, Brazil

Flow diagram of care at the Vila Vargas Healthcare center

Figure 2 – Flow diagram of the Implementation of the care program at the Eri Flores Vila Vargas health center, Porto Alegre, Brazil
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Mean systolic and diastolic blood pressure was
123.3±7.9 mmHg and 75.5±4.97 mmHg, respectively.
The risk factors found were sedentary lifestyle (81%),
smoking (43%), dyslipidemia (14.3%), and obesity (5%).
The prevalence of diabetes mellitus was 86% in the study
group (Table 1).
Analysis of the ECG reports revealed that only four
patients had left ventricular hypertrophy and one had left
bundle-branch block. Most patients had a normal tracing.
The median time between ECG performance and
transmission of the ECG traces to Telehealth for analysis
by a specialist was 0 (0-7) day. In a certain period
of the data collection, it was necessary to migrate to
another teleconsultation interface, the telediagnosis
platform. It required adjustment and remote training
of the teleconsultant cardiologist, which caused delays
in sending the ECG images. The longest time for the

teleconsultant to send the ECG report back to the
health center was 26 days. It is worth pointing out that
consultation of a cardiologist for a second opinion was
not required .. Other results are described in Table 3.
The Cardiosatis Scale was used to assess patient
satisfaction with the use of Telemedicine to perform the
ECG test. Table 4 shows the percentage distribution of
user satisfaction by the Cardiosatis dimensions. In the
“general satisfaction” domain, most patients were very
satisfied, and 14.3% were dissatisfied with their health.

Discussion
The results in Table 1 show a prevalence of
females and an average age of 40 years in our sample.
Along with an increasing longevity, mortality rates
are decreasing in Brazil, although without the

Table 1 – Sociodemographic and clinical characteristics of the participants (n=21)
Variables

Mean ± standard deviation or Number (frequency %)

Age (years)§

43.8±16.1

Female*

15 (71.4%)

Body mass index§

27.5±5.9

Education
Elementary*

14 (66.7%)

High school*

5 (24%)

Superior*

2 (10%)

Blood pressure (mmHg)
Systolic§

123.3±7.9

Diastolic

75.5±4.97

§

Comorbidities
Diabetes mellitus*

3 (86%)

Stroke*

*

Ischemic heart disease

-

*

Deep vein thrombosis

-

Risk Factors
Alcoholism*

-

Sedentary lifestyle*

17 (81%)

Smoking

9 (43%)

Obesity

1 (5%)

*

*

Dyslipidemia*

3 (14.3%)
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Table 2 – Electrocardiographic results of the study sample (n=21)
Electrocardiographic parameters

Total

Normal ECG trace *

11 (52.3%)

Left ventricular hypertrophy*

04 (19.04%)

Sinus bradycardia*

03 (14.2%)

Left ventricular overload*

01 (04.7%)

Left atrial overload*

01 (04.7%)

Left branch block*

01 (04.7%)

* Variables described as absolute (n=21) and relative (%) frequency; ECG: electrocardiogram.

Table 3 – Time interval between electrocardiography performance and receiving of the electrocardiogram report from
the telehealth center
Time

Median (IQR)*

Time from ECG performance to transmission of the electrocardiographic traces to Telehealth

0 (0-7) day

Time from transmission of the electrocardiographic traces to Telehealth to transmission of the

15 (0-26) days

electrocardiography report to the healthcare center
Time between sending and receiving the electrocardiography results

0 (0-2) day

*IQR: Interquartile Range

Table 4 – Percentage distribution of the user satisfaction by the CARDIOSATIS scale domains
Very satisfied

Satisfied

Indifferent

Dissatisfied

Very
dissatisfied

Satisfaction with the service provided*

19 (90.5%)

2 (9.5%)

-

-

-

Quality of facilities and the team*

16 (76.2%)

4 (19.0%)

1 (4.9%)

-

-

Access and agility*

16 (76.2%)

5 (23.8%)

-

-

-

Capacity of resolution*

18 (85.7%)

3 (14.3%)

-

-

-

Quality of received care*

18 (85.7%)

3 (14.3%)

-

-

-

Satisfaction with health*

12 (57.1%)

6 (28.6%)

-

3 (14.3%)

-

Domains

* Variables described as absolute (n=21) and relative frequency (%)

desired quality of life. This statement comes from
the analysis of the 2018 disability-adjusted life year
(DALY) and allows us to infer that health policies have
been successful11,12 in controlling diseases that were
previously lethal, but still incurable.13

years old or more, 13.8% were 80 years old or more.
However, it is known that with the advance of longevity,
more people live with chronic, disabling diseases, which
can compromise their autonomy and cause an economic
burden on cities and States.13

As a result, the average lifetime of the Brazilian
population increased by almost 12 years in the period.
Of the approximately 26 million people who were 60

In the study sample, blood pressure values were
within normal limits, in accordance with the 7th Brazilian
Guidelines on Arterial Hypertension. 10 Among the
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comorbidities, a high prevalence of diabetes mellitus
was found, corroborating previous studies that reported
that at least 68% of diabetics aged 65 years or older die
from heart diseases, mainly coronary artery disease.11,14
The prevalent risk factors described in this study
corroborate with the literature, and reinforce the
increased risk for CVD and importance of primary
and secondary prevention.11 In addition, the concern
with mortality from CVDs has been growing in
Portuguese-speaking countries. In 1990, CVDs were
the main cause of mortality in Brazil and Portugal,
and currently, these conditions are related to
socioeconomic conditions. Also, among the relevant
risk factors associated with CVD mortality are
systemic arterial hypertension and eating habits. 12
The implementation of health policies, including
the encouragement of healthy lifestyle habits, access
to primary and secondary prevention for CVD, and
treatment of cardiovascular events, is essential for the
control of CVD in all countries, including Brazil.6 In this
sense, the government of Brazil has been investing in
Telehealth as a strategy to provide support to primary
care health professionals in remote cities.15 Take as
an example the network of teleassistance service
implemented in Minas Gerais State, Brazil; telecardiology
with ECG and cardiology shifts were chosen as the initial
focus, and later, a teleconsulting system in specialties
was incorporated.16 Using an efficiency indicator, studies
report that for every 100 telehealth activities taken by
this teleassistance service, 80 unnecessary referrals were
avoided and savings of R$4.27 were obtained for each
R$1.00 invested.16,21
Analyzing the results found in this study, we realize the
importance of implementing telecardiology in primary
health care centers, which usually face difficulties in
providing fast, qualified care and appropriate handling of
patients with indication for ECG,7,14 as shown in Table 2.
Most patients in our study had normal ECG findings.
This is in line with a study conducted in Rio Grande do
Sul State, which described normal ECG findings in 69%
of the patients studied.18 However, the frequency of left
branch block was lower compared to other studies.18,19
With a view to optimize the quality of primary care,
and to avoid unnecessary referrals, time-related variables
were evaluated (Table 3).
The longest time for the teleconsultant to send the
test result was 26 days; which is a worrying result.

There is a consensus in the literature that the earlier the
patient is seen and referred to appropriate treatment,
the greater the chance of an effective intervention, and
consequently reduced mortality from cardiac events.22,23
However, the staff involved in the Telecardiology
program did not work exclusively in it; the activities
had to be adapted to their own routines, which may
have caused a delay in sending the ECG result to the
Telehealth team. However, it is of note that the ECG
report was sent back to the patient within 2 days, which
suggests a commitment to health.
Telecardiology is practiced worldwide aiming at
improving access to specialized care for users of the
Brazilian Unified Health System (SUS) living in remote
locations. Studies have assessed patient satisfaction with
telemedicine in many health specialties and,24 although
most of them have reported that both patients and
health staff express satisfaction with the care received
or provided, these groups show different perceptions
related to professional demand and the time spent on
telemedicine practice.9,25

Limitations
In this study, inadequate facilities, and the need to
change the interface of the teleconsultation platform
during data collection may have reduced the likelihood
of an effective intervention for the patient. Also, the
time for the teleconsultant who interpreted the ECG
to send back the report to the patient was longer than
initially expected.

Conclusions
Telecardiology reduced the distance between the
patient and the professional in the specialized service,
avoiding unnecessary referrals, and improving the
quality of care in primary care and patient and health
professional satisfaction. The screening performed by a
qualified nursing team aiming at optimizing the conduct
and improving clinical outcomes, reflect the positive
impact of the nurse's role on the health of SUS users.
Some studies describe the cost-benefit of telemedicine
for the local economy; however, this pilot project
conducted at the Eri Flores Vila Vargas health center
in the city of Porto Alegre may bring many economy
benefits. This suggests the need for an economic
analytical study at the municipal level.
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