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Abstract 

Background: In a developing country like India where mobile phone usage is increasing at an exponential rate, 
tele monitoring techniques could be used to reduce cardiac related morbidity and mortality. The current study 
was undertaken to evaluate the acceptance and feasibility of handheld tele-ECG for screening general population 
for cardiac related abnormalities. Methods: The study was conducted among walk-in patients and their attenders 
of an urban health training centre attached a tertiary care teaching hospital for a period of 6 months in 2019. 
Results: Among the 410 respondents, majority were of age group 30-39yrs (54%) and females (62%). Left 
ventricular hypertrophy (15.4%) was the commonest abnormality. Majority (97.5%) were very satisfied with the 
hand held Tele-ECG instrument. Conclusion: Telecardiology has a potential to revolutionize the healthcare system 
particularly in resource poor rural and urban slum settings in bridging the gap between primary and secondary 
care. 
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Introduction 
Cardiovascular diseases (CVDs) are estimated to be 
the commonest cause of death as well as disability in 
India by 2030 by the World Health Report 2017. (1) 
The dietary transformation due to rapid economic 
growth and urbanization has resulted in 
epidemiological transition leading to increase 
prevalence of CVD risk factors in Indian 
population.(2)  
25% of deaths in India are attributable to CVDs and 
among them >80% are due to ischemic heart disease 
and stroke. Studies show that in India CVDs affect 

comparatively younger generation who are in the 
most productive years of their life compared to 
developed countries resulting also in catastrophic 
consequences both economic & social to the 
community and the country itself. Early diagnosis 
and treatment are crucial to ensure sustainable 
medical treatment and improved survival rates.(3)  
Electrocardiography (ECG) is a useful tool in the 
diagnosis and management of several cardiac 
conditions, and it is commonly used in primary care 
settings. Telecardiology has been in use in one or 
another form for over a century, and has multiple 
applications.(4) 
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Telemedicine serves as a promising cost-effective 
alternative in light of the fact that an early, tailored 
intervention has been shown to prevent deaths and 
improve functional recovery.(4,) Telemonitoring is a 
medical practice that involves remotely monitoring 
patients who are not at the same location as the 
health care provider. The present study was 
conducted to assess the acceptance for handheld 
tele-ECG and to evaluate feasibility of using tele-ECG 
as a screening device among urban slum population 
accessing the urban health training centre linked to 
tertiary care teaching hospital to provide remote 
care. 

Aims & Objectives 

1. To evaluate acceptance for handheld tele-ECG 
among urban slum population 

2. To assess the feasibility of using handheld tele-
ECG among urban slum population 

Material & Methods 

A hospital based study was carried out in urban 
health training centre (UHTC) of a tertiary care 
teaching hospital catering to 40,000 urban slum 
population. The UHTC runs a multi-specialty OPD 
seven days a week and functions as both primary 
care centre & also as a referral hospital for nearby 
private health practitioners & govt. urban health 
care centres.  Study was conducted for a period of 06 
months from June 1st to November 31st 2019. 
Sample size calculated was 370 with 95% confidence 
interval and 50% anticipated acceptance among 
given population using OpenEpi Software. Study 
population were adults aged ≥ 30 years accessing the 
outpatient departments of the UHTC. Ethical 
approval was taken from institutional ethical 
committee and informed written consent was taken 
from study participants before the data was 
collected.  
Procedure o tele-ECG: The tele-ECG system consist of 
a portable electrocardiograph connected to an 
Android mobile phone (Android/IOS) via 
Bluetooth(5). The handheld tele-ECG is a low cost, 
portable, and compact screening tool. It provides 
acquisition, processing, storing, and visualization of 
ECG and also allows transfer of ECG data. The 
participants will be subjected to tele ECG. The 
handheld tele-ECG records the ECG and the same will 
be displayed on the mobile screen. The whole 
procedure takes approximately 5 minutes. After 
complete recording, the ECG will be sent to the 
physician’s mobile through WhatsApp for his expert 

opinion. A copy of the ECG was also given to the 
respondent for future consultations. Consultant 
opinion was taken to analyze the ECG.  
 
Also a pretested semi structured questionnaire using 
Google form was used to collect data regarding the 
study participants’ demographic and socio-economic 
details, their acceptance & satisfaction towards 
using handheld tele ECG. 
Data was entered in Microsoft Excel 2016 & analyzed 
using SPSS v16.0 Data was presented using 
descriptive statistics and presented in appropriate 
tables and figures wherever necessary. 

Results  

A total of 410 adults were interviewed for the study 
including 256 females & 154 males. Majority were in 
age group 30-39yr (61%) and mean age of study 
population was 36.2±3.2yrs. Among the study 
participants’ females were in majority (62%) and 
belonging to Hindu religion (71%). Mean years of 
schooling was 5.3±0.6 years. For socioeconomic 
status, modified BG Prasad classification updated for 
April 2019 was used (Reference). (Table 1). Among 
the study populace, majority were obese with mean 
BMI of 31.11 ± 5.13 Kg/m(2). Also 48.6% of them had 
either Diabetes mellitus or Hypertension or both. 
Among the study participants’ majority (67%) had a 
family history of diabetes 
mellitus/hypertension/both.  
ECG was reported as normal in 77% of respondents. 
Some of the abnormalities noted in the remaining 
individuals (Table 2) were left ventricular 
hypertrophy (15.4%) followed by sinus tachycardia 
(3.2%), sinus bradycardia (2.7%) and old myocardial 
infarction (1.5%). ECG findings matched with the 
history of the respondents.  
The study participants found with abnormal readings 
were referred to tertiary care teaching hospital for 
further evaluation & management which included 
monitoring of the same individuals with a standard 
12 lead ECG machine. Outcomes were found to be 
similar in both handheld tele-ECG and standard ECG 
thus emphasizing the reliability and accuracy of 
handheld tele-ECG. Individualized treatment was 
prescribed for them accordingly. 
 
Majority (97.5%) found it convenient to undergo tele 
ECG compared to conventional ECG. All the 
respondents felt comfortable while undergoing tele 
ECG. 



INDIAN JOURNAL OF COMMUNITY HEALTH / VOL 32 / ISSUE NO 03 / JUL - SEP 2020                              [Tele-ECG…] | Davalgi S et al 

588 

Discussion  

Telemonitoring improves the health care delivery in 
resource poor communities by facilitating access to 
diagnostic tests.(6,7) The study highlights the 
convenience, sustainability and reliability of using 
tele-ECG for monitoring and screening cardiac 
abnormalities. This could be a boon in primary care 
settings.( 8) The present study demonstrates the 
applicability of a remote care model that ensures 
improved availability of health care resources to 
populations residing in distant areas. The handheld 
tele-ECG used in the present study is an indigenous 
design that shows immense potential in replacing 
conventional ECG, especially for screening purposes. 
This is in light of the fact that the pilot study showed 
95% correlation between tele-ECG and conventional 
ECG.  
In our study, we were able to record majority of good 
quality ECG (83%) including the rate, rhythm, axis, 
intervals, P wave, QRS complex, ST segment, and T 
wave changes and it was similar to another study 
conducted in rural North India (9) We didn’t 
experience any technical problems in transmission of 
ECGs which was similar other studies. (9,10) 
 
Tele cardiology could be used for community based 
screening in rural or urban slum populations for a 
variety of cardiac abnormalities and thus improving 
early detection and improving prognosis in turn 
reducing the out-of-pocket expenditure and 
enhancing the quality of life. 
Overall acceptance for tele-monitoring services 
worldwide was very good, which was in accordance 
with our study (97% satisfaction). Moreover, other 
studies conducted in community based 
settings(9,10) reported 76% & 70% consistently 
similar findings compared to standard ECG device, 
which is similar to 77% in our study. 
 
This tele monitoring model could also be used for 
self-monitoring among individuals living with cardiac 
abnormalities thus reducing the overall workload on 
hospitals.  
This process also has some hurdles to be overcome 
like physician acceptance, privacy of data, subjective 
differences in interpretation of ECG, false negative 
results to name a few to combat these limitations, 
role of artificial intelligence (AI) in interpreting the 
ECG has also been explored in some parts of the 
world. 

Conclusion  

Tele-ECG was fairly accepted among our study 
participants & majority of them said they would 
recommend their friends & family to undergo tele 
ECG. It is safe to conclude that tele-ECG as a 
portable, cost-effective, and convenient tool for 
diagnosis and monitoring of cardiac conditions is an 
excellent option for resource poor settings. It can be 
used to improve quality and accessibility, especially 
in rural and/or urban slum areas. 

Recommendation  

Telemedicine can reduce the pressure on tertiary 
care centres, which are limited in number, and 
improve the access of specialists to patients in 
isolated or remote areas. Telecardiology through 
early, tailored interventions could be extremely cost-
effective in terms of life-saving and functional 
recovery and has an added advantage for the patient 
in reducing the cost of frequent travel to 
secondary/tertiary care centres. In addition, general 
practitioners gain educationally and burden on 
tertiary care centres could also be reduced in turn 
can focus on more serious patients. 

Limitation of the study  

Opinion of physicians regarding advantages / 
disadvantages of tele-ECG was not part of the study 
even though they are the important part of the tele 
monitoring system. 

Relevance of the study  

Strength of our study is that we have demonstrated 
the acceptance of urban slum population for 
handheld tele-ECG and its feasibility in its usage in 
primary care setting and in-turn its usage a portable 
solution for remote clinics. 
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Tables 

TABLE 1 SOCIODEMOGRAPHIC & PROFILE OF STUDY PARTICIPANTS 
Sl. No. Characteristics  Characteristics  Number (%) (n=410) 

1 Age (years) 30-39 
40-49 
50-59 
60-69 
≥ 70 

221(54) 
86(21) 
37(09) 
29(07) 
37(09) 

2 Gender  Female  
Male  

256(62) 
154(38) 

3 Religion  Hindu 
Muslim  

290(71) 
120(29) 

4 Education  Literate  
Illiterate  

326(79.5) 
84 (20.5) 

5 Occupation  Working  
Retired/Housewives 

279 (68) 
131 (32) 

6 Socio-economic status 
(As per modified BG Prasad classification) 

Class IV 
Class V 

319 (78) 
91 (32) 

7 Marital status Married  
Single  

389 (95) 
21 (5) 

 

TABLE 2 INTERPRETATION OF FINDINGS USING HANDHELD TELE-ECG 
Sl. No. Diagnosis on ECG N (%) 

1 Normal/No changes observed 317 (77.3) 

2 Old myocardial infarction 6 (1.5) 

3 Left ventricular hypertrophy 63 (15.4) 

4 Sinus bradycardia 11 (2.7) 

5 Sinus tachycardia 13 (3.2) 
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