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Abstract: 

 

Background: Cardiovascular diseases (CVDs) are a significant health challenge in Haryana, India, exacerbated by 

limited healthcare access, particularly among marginalized and economically disadvantaged communities. This 

disparity contributes to higher mortality rates and a greater disease burden in Haryana compared to the national 

average, highlighting the urgent need for innovative interventions. 

 

Materials & Methods: This study assesses the implementation of a digitized cardiac care system in Ambala, aiming 

to improve CVD detection and management. The pilot introduced portable and digitized 12-lead ECG machines 

connected to mobile apps, enabling real-time diagnosis by specialists. A live dashboard facilitated monitoring, rapid 

diagnosis, and timely referrals. The system was implemented in five public health facilities in Ambala from January 

to November 2023.Using a mixed-methods approach, the study combined qualitative interviews and focus group 

discussions with healthcare professionals, exploring the platform’s impact on early CVD detection. Quantitative 

data from the dashboard helped evaluate clinical outcomes. 

 

Results and Discussions: The pilot project successfully collected around 15,000 ECG records, with diagnoses made 

in an average turnaround time of 3.5 minutes, leading to improved patient outcomes. However, challenges such as 

cardiologist shortages and gaps in the emergency medical system were identified. The study also highlighted the 

high prevalence of Ischemic Heart Diseases in Ambala, with Acute Myocardial Infarction being the most common 

condition, followed by Atrial Fibrillation and Ischemia. 

 

Conclusion: The results indicate that the digitized cardiac care system significantly improved CVD management, 

enhanced care quality, and streamlined coordination with referral centers for timely treatment. These findings 
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suggest that the model, with adequate resources, can be successfully scaled across Haryana, offering an innovative 

solution to the region’s cardiac care challenges. 

 

Keywords: Digitised & doctor verified Cardiac system of Care, Cardiovascular Disease Detection & 

Management,  STEMI in Public Health, Golden Hour & Mortality Rate, Real-time Monitoring Dashboard 

& Care Coordination, Pilot Program. 

 

 

 

Key Messages: 

 

What is already known on this topic: 

Cardiovascular diseases (CVDs) are the leading cause of mortality in Haryana, exacerbated by inadequate healthcare 

infrastructure, rural-urban disparities, and limited adherence to critical treatment timelines like the "golden hour." 

 

What this study adds: 

The Ambala pilot implemented a digitized cardiac care system with portable ECG devices and real-time specialist 

support, reducing diagnostic turnaround to 3.5 minutes and enabling timely detection and referral of critical cases 

such as STEMI and identifying a pattern of CVD prevalence- specifically Acute MI and Ischemia, which needs early 

identification and necessary interventions to reduce the mortality burden of the state. 

 

How this study might affect research, practice, or policy: 

The pilot's success in providing improved cardiac care to all strata of the populace 24/7-  highlights the feasibility 

of scaling such systems to improve cardiac care statewide. It demonstrates the value of integrating technology with 

training and public awareness to enhance early detection, efficient treatment, and healthcare equity. 

 

 

Introduction: 

 

1.1. Background: 

Cardiovascular diseases (CVDs) represent a significant public health challenge in the state of Haryana, India. 

Situated in the northern region of the country, Haryana is characterized by a diverse population with varying socio-

economic conditions and lifestyles, contributing to the complex landscape of CVDs in the state (WHO, 2021).  

Haryana, like many regions in India, is grappling with the rising burden of cardiovascular diseases. CVDs encompass 

a range of conditions affecting the heart and blood vessels, with coronary artery disease, hypertension, and stroke 

being among the most common (India: Health of the Nation's States).  

 

Multiple factors contribute to the high incidence of CVDs in Haryana. Lifestyle-related risk factors, such as poor 

dietary habits, physical inactivity, tobacco use, and excessive alcohol consumption, are significant drivers of CVDs. 

Additionally, genetic predisposition and a growing elderly population further exacerbate the problem (Yusuf et al., 

2004).  

 

CVDs in Haryana are not evenly distributed across the state. Urban and rural disparities, as well as variations in 

access to healthcare services, create unique challenges in disease management. Additionally, burden of CVDs often 

disproportionately affects marginalized and economically disadvantaged communities in Haryana (Mullen et al., 

2016). Efforts have been made to address the growing CVD burden in Haryana. The government has implemented 

various public health programs and policies aimed at promoting healthy lifestyles, early diagnosis, and affordable 
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treatment options for CVDs. However, effectiveness of these initiatives can vary, and continued efforts are needed 

to combat this health challenge effectively (Prabhakaran et al., 2017). 

 

The supplementary table 1 highlights how Haryana is more affected in terms of mortality rate and Leading causes 

of DALYs (Disability-adjusted life years) than compared to overall India, indicating cardiovascular disease burden 

and its consequent impact on the populace of Haryana (India: Health of the Nation's States). 

 

Leading cause of DALYs due to IHD is 11.7% and that of India is 8.7%, i.e. 3% more on average (India: Health of 

the Nation's States). Demographic prevalence of CVDs in Haryana has been found more in males compared to the 

females, whereas premature deaths in early productive years of life due to this disease burden, adds on to out of 

pocket expenditure, leading to poverty and economic burden of the state parallelly (India: Health of the Nation's 

States). 

 

Current Scenario in India showcases that the average time of treatment (urban) of a cardiac patient/ Acute MI patient 

is around 4-6 hours, which is way beyond ‘the golden hour of 90 minutes’ of the treatment, making it difficult for 

survival of the cardiac patient concerned (Thakur et al., 2020).  

 

By reducing delay in presentation and thereby treatment, triaging and management- it is only possible to reduce the 

extent of damage in the heart muscles/ myocardial salvage. The main goal is to address the criticality of this time-

dependent period to provide effective treatment and manage cardiac patients in a competent triaging manner for 

better survival outcomes (Guha et al., 2017). 

 

National STEMI (ST-Elevation Myocardial Infarction) Guidelines serve as a crucial framework for the standardized 

and effective management of heart attack cases across the country. However, despite their significance and proven 

benefits in improving patient outcomes, implementation of these guidelines in Haryana is still pending. These 

guidelines, tailored to streamline the diagnosis, treatment, and management of STEMI cases, offer a structured 

approach to emergency care, including timely interventions like thrombolysis or primary percutaneous coronary 

intervention (PCI). Absence of their execution in Haryana suggests a gap in aligning local healthcare practices with 

these nationally recommended protocols, potentially impacting timely delivery of life-saving treatments for 

individuals experiencing a heart attack. Integration of the National STEMI Guidelines in Haryana's healthcare 

system stands as an important step towards ensuring standardized, high-quality care for cardiac emergencies, thereby 

potentially saving lives and reducing the burden of cardiovascular diseases in the region. 

 

1.2 Lacunas in CVD Management in Haryana:(A short Gap- Analysis)/ Rationale 

 

1. Limited Cardiac Care Infrastructure: Haryana has struggled with limited cardiac care infrastructure. Currently, 

the State has only four cardiac cath labs, predominantly operated in public-private partnership (PPP) mode. This 

limited infrastructure makes it difficult for residents, especially in rural areas, to access critical cardiac care services. 

 

2. Lack of ECG Services: Electrocardiography (ECG) services, vital for comprehensive cardiac diagnostics, are 

available only up to community Health Center (CHC) levels and that too not uniformly within the state. This scarcity 

of ECG services impedes early detection and thorough evaluation of heart-related conditions. ECHO machines have 

been provided at selected District Civil Hospitals, however due to lack of trained specialists, they are lying 

unutilized, leading to a gap in cardiac failure detection methods in the early stages. 
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3. Interpretation Skill Gap: One of the most significant challenges in CVD management is the shortage of the 

requisite skills to accurately interpret electrocardiogram (ECG) results. As a result, a substantial number of patients 

at risk of cardiac events are being missed, leading to delayed diagnoses and treatments. 

 

4. Shortage of Physicians/Specialists: Scarcity of physicians, cardiologists or medical officers in various districts of 

Haryana hampers the effective implementation of structured CVD programs and the National ST-Elevation 

Myocardial Infarction (STEMI) guidelines. This shortage of medical professionals affects the state's ability to 

provide timely and efficient cardiac care services. 

 

5. Unavailability of data access: Unavailability of structured data monitoring and evaluation systems for CVDs 

further makes it difficult to make informed decisions. 

 

These factors highlight the need for implementing a digitized, comprehensive, 24/7 doctor-verified cardiac care 

system. This system aims to enable faster and more accurate detection of cardiovascular diseases while establishing 

a robust management protocol for timely treatment and referral for reperfusion therapies, as demonstrated by the 

Ambala Pilot Project. 

 

1.3. Haryana’s effort to tackle the burden and challenges: 

 

CVDs as the leading cause of death, contribute to approximately 80-85% of NCD mortality in India, accounting for 

around 50 lakh deaths out of the total 65-70 lakh NCD-related deaths. This makes up a significant portion of the 1 

crore total annual deaths recorded in the Indian population.  

 

CVDs pose a significant health challenge in the state of Haryana, with various obstacles hindering their effective 

management. The State Government is actively working to address these gaps in CVD care by implementing targeted 

measures and initiatives. 

 

Cath Labs in PPP mode: The Government of Haryana faces a shortage of cardiologists within the Haryana Civil 

Medical Services. To address this, the government has established cardiac catheterization labs under the Public-

Private Partnership (PPP) model, thereby enhancing access to specialist care for the public. Currently, there are four 

cath labs located in the civil hospitals of Ambala, Panchkula, Faridabad, and Gurgaon, staffed with cardiologists 

who contribute to improving CVD management across the State. 

 

Thrombolytics drugs availability: The Govt. of Haryana has already devised plans for training provisions to 

doctors for proper thrombolysis at the PHC and CHC levels and even for medicine procurement, specifically the 

high-level thrombolytic agents namely- Alteplase, Reteplase and Tenecteplase- all are in the essential drug list to be 

procured by the Govt and are in all District Headquarters of the Govt.  

 

Ambulance availability: State-of-the-art Advanced Life Support ambulances, equipped with multiparameter 

monitors and staffed by trained Emergency Medical Technicians (EMTs), have been deployed across all districts, 

with a total of 400 ambulances in service to ensure the safe transport of patients. Additionally, multiparameter 

monitors have been procured for numerous healthcare facilities, including Primary Health Centers (PHCs) and 

Community Health Centers (CHCs).  

 

The State of Haryana spans an area of approximately 44,000 square kilometers, divided into 22 districts, each 

covering around 2,000 square kilometers. To strengthen inter and intra district connectivity, the government is 

establishing a network centered around District Headquarters in these areas. The state is linked to four cardiac 
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catheterization labs located in district hospitals through a Public-Private Partnership (PPP) model and two 

government medical colleges, providing a total of six advanced cardiac care facilities for managing and treating 

cardiovascular patients. However, these cath labs have been established in suboptimal locations, limiting their 

accessibility and effectiveness.  

 

The Government acknowledges the need for a digitized, comprehensive cardiac care system to deliver 24/7 

diagnostic services. This initiative is designed to enhance early diagnosis and improve overall management, 

effectively tackling the increasing burden of CVDs and the related challenges faced by the state. 

District Ambala has chosen Tricog Health India’s advanced digitized platform for a pilot study targeting the district’s 

population. This decision is based on its proven effectiveness, as highlighted in literature, including its successful 

implementation in Goa’s STEMI management program. The platform is designed to provide real-time cardiac 

diagnostics, streamline workflows, and improve the timeliness and accuracy of detecting and managing critical 

cardiac conditions like STEMI. By leveraging this technology, the initiative aims to strengthen Ambala's healthcare 

infrastructure for cardiovascular diseases, offering enhanced diagnostic capabilities, treatment protocols, and referral 

mechanisms to address the growing cardiac care needs of the region. (Salve et al., 2021) 

 

1.4 Objectives of the pilot programme: 

 

1. Evaluate the effectiveness of the digitized ECG machine, complemented by consultation reporting from 

specialists, in detecting cardiovascular diseases. 

 

2. Determine the potential impact of this technology and feasibility to scale-up the same on improving the timely 

detection and referral of cardiovascular disease cases. 

 

 

2. Materials & Methods: Ambala Pilot:(January 2023- November 2023) 

 

2.1 Study setting & Methodology: 

 

The Government of Haryana has made significant strides in improving access to cardiac catheterization lab facilities, 

extending services not only to Ambala but also to its rural areas, as highlighted in Supplementary Figure 1. However, 

a critical challenge remains—the lack of accessible specialized doctors or cardiologists to interpret ECG reports (as 

per Supplementary Appendix 2) and provide timely diagnoses. This gap hampers the effectiveness of further 

treatment planning and intervention for patients. Bridging this gap is crucial to ensure that the facilities are fully 

optimized, enabling early detection of cardiac conditions and seamless referral for advanced care when necessary. 

Strengthening the availability of expert medical professionals is key to addressing this pressing issue and enhancing 

the overall quality of cardiac care in the state. 

 

Recognizing this challenge, it was decided that a concrete intervention was needed at the community level to 

diagnose and treat CVDs. Deployment of a digitized comprehensive cardiac system of care for timely detection and 

management of CVDs includes a 12-lead digitized portable ECG platform linked to mobile phones with dedicated 

apps, having round-the-clock diagnosis services by doctors, a real-time monitoring and evaluation dashboard system 

to enhance timely CVD detection and management in the healthcare facilities of District Civil Hospital (DCH) 

Ambala City, Sub-District Civil Hospitals (SDCH) Ambala cantt and Naraingarh, TB Hospital Ambala City, and 

CHC Barara.  
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2.2 Implementation Workflow: Protocol 

 

When a symptomatic patient visits the Emergency Outpatient Department (OPD), a 12-lead ECG is routinely 

performed as part of the initial diagnostic process. Emergency OPD doctors are trained to carefully evaluate all 

symptoms that could potentially indicate a cardiac event, such as an infarct, or other cardiac-related conditions. Even 

when patients present with atypical symptoms, such as pain in the trunk region, the attending doctors will prioritize 

conducting a 12-lead ECG. This diagnostic approach ensures that possible cardiac issues are identified promptly. 

Based on the ECG findings, the medical team can make informed decisions about the patient’s treatment plan, 

enabling timely and accurate interventions to improve outcomes (a detailed flow chart of STEMI protocol to be 

followed has been charted in Supplementary Appendix-1).  

 

As the 12 leads are connected to the appropriate areas on the patient's body, the ECG data is automatically 

transmitted digitally to a team of Cardiologists located at the service provider's office (Bhograj et al., 2019). The 

Cardiologists are responsible for generating the ECG report within a turn-around time of 5- 10 minutes. This report 

is accessible through the app and is also distributed via WhatsApp or can be printed through any regular printer 

connection. The doctor in the health facility thus makes an informed decision based on the diagnosis to further treat/ 

refer the patient in the nearby Cath Lab in the District Hospital. 

 

All healthcare personnel with the app receive immediate access to the ECG report as soon as it becomes available. 

In cases where the ECG results indicate a critical condition, an alarm sets off indicating the alert that the patient 

requires immediate attention for further treatment procedures, and simultaneously, a cardiologist from the service 

provider's team contacts the attending physician at the relevant Health Care Facilities to bring the criticality of the 

patient to their attention. This ensured that no critical patients went untreated. Access to a dashboard for monitoring 

the daily progress of healthcare facilities was also provided to the administrative authorities for necessary monitoring 

and evaluation.  

 

Study Size: Around 11,200 ECGs were collected in the study time frame of the pilot for rapid diagnosis of critical 

cases. All the patients having cardiac symptoms, over 18 years of age had been considered. 

 

2.2.1. Research Method outline : 

 

The research utilized a mixed method approach to investigate the implementation of the cardiac system of care 

across five public health facilities in Haryana from January 2023 to November 2023.  

 

Participants: Qualitatively, the study involved conducting interviews and focus group discussions with healthcare 

professionals from two healthcare facilities in Haryana. This qualitative aspect aimed to assess the impact of a 

comprehensive digitized platform on the early intervention of cardiovascular disease cases. Simultaneously, the 

quantitative phase involved statistical analysis of predetermined parameters tracked on a real-time dashboard taken 

from symptomatic patients undergoing ECG, who are 18 years or older.  

 

This quantitative component aimed to measure and monitor the clinical outcomes of the pilot program. By 

integrating these methods, the study obtained a comprehensive understanding of the program's impact, providing 

detailed insights into the research outcomes. 

 

Data Collection and Analysis: All ECG cases, above 18 year participants, based on random sampling (in the entire 

period of study) were included for analysis on demographics, treatment and outcomes. Descriptive data analysis and 
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survival analysis were done using IBM SPSS Statistics 29.0.1.0. No potential bias has been introduced in the 

sampling or analytical processes. 

 

 

2.2.2. Unique Features of the digitized comprehensive cardiac system of care: 

 

i. Continuous 24/7 Reporting by a Specialist: the platform allows technicians to promptly identify critical cases, 

even when no specialist is present at the facility or during off-duty hours. 

 

ii. Durable and Compact ECG Machine: This platform of ECG machines are built to be sturdy and damage-resistant, 

reducing the need for frequent maintenance. 

 

iii Paperless Solution: The platform eliminates the need for ECG paper, as digital reports are readily available and 

can be shared via mobile devices. If a hard copy is necessary, the ECG can be printed on A4-sized paper. 

 

iv. Portable ECG Machine: The ECG machine is easily transportable and can be used in various locations, including 

medical camps. 

 

v. Battery-Free Operation: The machine can run on a phone battery when connected, eliminating the need for 

external power sources or additional batteries. 

 

vi. Teleconsultation: A care coordination app enables teleconsultations between primary and the cath lab health 

facilities. 

 

vii. Interpretation of Critical Reports in Under 10 Minutes: Critical reports are interpreted and delivered within a 

speedy 10-minute timeframe. 

 

viii. Critical Alert Notifications Through the App: The app provides critical alert notifications within the facility. 

 

ix. Dashboard and Application for Real-Time Monitoring: Officials have access to a dashboard and application for 

real-time monitoring of ECG data. 

 

x. Follow-up Calls by the Service Provider Team for Critical Patients: Critical patients receive follow-up calls from 

the Service Provider team, connecting them with doctors as needed. 

  

xi. 24/7 Toll-Free Support Number: It was informed that round-the-clock toll-free support number is available for 

assistance and maintenance. It was provided to the healthcare facilities to reach out to the helpline number for any 

technological or otherwise assistance, if needed. 

 

2.3 Ethical approval and Informed Consent: 

 

Ethical clearance was obtained from the Institutional Ethical Committee, Civil Surgeon Office, Ambala, Haryana 

(Supplementary Appendix- 4). Informed consent was secured from participants (Supplementary Appendix 3), and 

data handling complied with privacy regulations and ethical standards. 
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3. Results & Discussions: Pilot outcomes: 

 

3.1 Quantitative assessment on the implementation processes: 

 

As of November, 2023, the pilot project yielded the following results: 

 

11,200 ECGs were categorized into Normal, Abnormal and Critical- 

 

Normal ECGs (4329 people): A normal electrocardiogram (ECG) depicts the typical electrical activity of the heart 

within normal ranges, indicating a healthy cardiac function.  

 

Abnormal ECG (5916 people): An abnormal electrocardiogram (ECG) shows deviations from the expected or 

healthy electrical patterns of the heart, suggesting potential cardiac irregularities or conditions. 

 

Critical ECG (962 people): A critical electrocardiogram (ECG) signifies immediate medical attention is required 

due to severe or life-threatening cardiac abnormalities or acute conditions detected in the heart's electrical activity. 

 

The detail is tabulated in Table 1. The facility-wise distribution with demographic patterning as per age categories 

have been illustrated in Figures 1 and 2. 
 

These ECGs were distributed among various healthcare facilities, with different numbers of normal, abnormal, and 

critical cases. 8.58% of the total patients were found to be critical. Out of the 962 patients with critical ECGs, 200 

of them were STEMI Critical, which accounted for 1.78% of the total population who were screened. These critical 

patients were provided with initial treatment and referred to the Cath Lab in the District Hospital, Ambala for timely 

intervention. The remaining 5916 patients with abnormal ECGs were referred to physicians for further treatment. 

The overall turn around time for reporting and diagnosis was around 3.5 minutes. 

 

As per the distribution of screenings in the different Health facilities at Ambala, DCH Ambala followed by Civil 

Hospital Ambala Cantt and SDH Naraingarh screened the most number of patients because of highest footfall and 

thereby had the most critical patients identified who were then triaged for treatment at the higher center at the earliest 

for better survival outcomes. 
. 

Here, in this graph, it clearly indicates that the cardiac criticals and mostly screened individuals in the Health 

facilities range in the age group of 61-70 years- the age where an individual is most at risk for a cardiovascular 

symptom.  

It is noticed that the critical male population footfall is around 55.8% of the total critical cases observed whereas it 

is around 44.2% of female critical case prevalence. 
 

 

As evident from supplementary table 2 and the graphical representation in supplementary figure 2, males are more 

susceptible to critical cardiac conditions in the population screened, as compared to women of the same age range 

and the mean age for critical cardiac ailment is consistent at all Health facilities within the age range of 60-70 years 

of age, though at CHC Barara, it is noticeable that males even at 55 years of age, are getting more affected with 

critical cardiac conditions, and that needs to be addressed in this particular population cohort being screened. 

Interestingly, 754 Female patients and 741 male patients were a part of the pilot, making the female: Male ratio of 

screening= 1.01:1. 
 

The supplementary table 3 and the box-plot graph presentation in Figure 3 clearly demonstrate that across all the 5 

Health facilities at Ambala, the mean turn-around time is consistently found to be between 3-3.5 minutes which is 
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quite an effective turn-around-time of detection for the critical patient identification for further treatment triaging 

and better survival outcomes. It is also to be noted here that 14.65% of the total critical patients were detected at 

odd-hours or beyond working hours during the middle of the night, which emphasizes on the efficiency of the 

digitized cardiac system of care implemented round the clock. 

 

A comprehensive supplementary table 4 and illustration of figure 4- the graph exhibit the screening of the number 

of patients for individual and most commonly occurring cardiac ailments (AFIB- Atrial Fibrillation; ACUMI- Acute 

Myocardial Infarction; VT- Ventricular Tachycardia; OLD MI- Old/ Evolved Myocardial Infarction; ISCHEMIA; 

and CHB- Complete Heart Block at different Health facilities and the respective turn around time of management 

for each of these cardiovascular diseases, indicating the pattern of most common and critical CVD case footfall at 

the Health facilities and their respective turn around time of diagnosis for further management, which in most cases, 

as observed is within 5 minutes and lower, an excellent framework for every CVD case management.  

 

The most prevalent patterns found occurring in the population cohort were Acute Myocardial Infarctions, followed 

by Atrial Fibrillation and Ischemia, with next in prevalence occurrence of Ventricular Tachycardia and Complete 

Heart Block. The Ischemic Heart Disease (IHD) which is characterized- constituting ACUMI, OLD MI and 

ISCHEMIA hence has been found to be the most prevalent cardiac condition in the state of Haryana. These diseases 

were diagnosed within 2.5-3 minutes of their presentation reflecting a well-managed triaging process of the pilot 

implementation.  

 

The outcome as identified through these pilot can be highlighted in these major pointers: 

● Timely and precise diagnosis of the Cardiac Ailments were reported.  

● Timely referral and triaging lead to greater survival outcomes of critical patients.  

 

3.2 Qualitative assessment on the implementation processes: 

 

Qualitative analysis of the interviews with medical professionals from SDH Naraingarh and CHC Barara reveals 

insights into their CVD/STEMI management practices and the impact of a digitized comprehensive cardiac system 

of care. Following is a consolidated qualitative analyses encompassing both centers: 

 

CVD Management Practices: 

i. Both centers follow a similar approach to CVD/STEMI management, involving symptom-based patient 

identification and immediate ECG assessment. 

ii. Loading doses of medications such as Aspirin, Clopidogrel, and others are administered to suspected STEMI 

patients before referring them to higher cardiac centers. 

 

A digitized comprehensive cardiac system of care: 

i. Introduction of a digitized comprehensive cardiac system of care has significantly improved the entire diagnosis 

and management process. 

ii. It assists in accurate interpretation, especially in absence of cardiac specialists, leading to better referral decisions 

and also reducing unnecessary referral burden on the referred cath labs or higher cardiac facilities. 

 

Patient Footfall: 

i. Digitized comprehensive cardiac system of care has contributed to an increase in the number of patients 

undergoing ECG testing at both centers. 
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Follow-Up Systems: 

ii. Both centers have established systems for tracking and follow-up of critical patients, recording ECG details, 

severity, and contact information for further monitoring, in properly labeled registers. 

 

Challenges and Suggestions: 

i. Challenges include minor discrepancies in reporting and the preference for physical copies of ECG reports. 

ii. Technical issues, such as compatibility with mobile handsets, are reported but are being addressed. 

 

Coordination with Referral Centers: 

i. Both centers coordinate with referral centers, providing patient details and pre-intimations. 

ii. Coordination with ALS ambulances for patient transfers is efficient. 

 

Quality of Care Metrics: 

i. Improved quality of care is evident through better survival outcomes and early detection of critical patients. 

ii. A Digitized ECG platform, complemented by specialist opinions & diagnosis, and proper Monitoring & 

Evaluation have contributed to these improved outcomes. 

 

Patterns in Other Critical Patients: 

i. While no specific patterns are reported in the detection of other critical CVD cases, all centers adhere to the 

"Golden Hour" for critical patient management. 

 

Training for Doctors: 

i. In primary care centers, where there are no physicians available, the doctors with M.B.B.S. degrees disclosed that 

they do not feel confident enough to interpret the ECGs and they were happy to receive the digitized interpretation 

from the platform to make informed decisions. 

ii. Both centers mention the lack of physical training for doctors. Online platforms are used for training, but hands-

on training is needed. 

iii. Lack of training has been brought forward by the doctors as a concern and hence requested for a comprehensive 

on-site training for managing CVD cases in Primary Healthcare Centers. 

 

Awareness: 

i. While there has been an improvement in awareness regarding CVD symptoms, as identified in both the centers, 

yet there is still a significant gap that needs to be addressed through Information, Education and Communication 

measures (IEC). A pamphlet for IEC measure has been provided in Supplementary Appendix 5. 

 

Overall, the introduction of a digitized comprehensive cardiac system of care has positively impacted the 

CVD/STEMI management process at SDH Naraingarh and CHC Barara, leading to early detection and timely 

referrals of critical patients, despite the challenges faced in terms of report distribution and patient awareness. 

Collaborative approach of both centers can contribute to better patient care and improved outcomes.  

 

Best Practices: Follow-up monitoring of the identified critical patients in SDH Naraingarh and the  availability of a 

STEMI kit that includes all the loading dose medications at a place in managing CVD cases in times of emergencies, 

as reported in CHC Barara are some of the best practices being followed for early detection, triaging, management, 

referral and subsequent treatment procedures for the critical patient concerned and also for evaluation and 

monitoring of the patient in the long-run to have updates on the survival outcomes. 
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Implementation of a digitized comprehensive cardiac system of care at Ambala has brought about a significant 

transformation in cardiovascular disease (CVD) management. This innovative technology has not only improved 

the diagnostic process but also positively impacted the quality of care, leading to better patient outcomes. 

 

An interesting observation has been the increased patient footfall. Introduction of a digitized comprehensive cardiac 

system of care seems to have encouraged more patients to seek ECG testing. This reflects a growing awareness of 

the technology and the desire for better cardiac care. The knowledge that advanced technology is available has 

attracted more patients to access these services, thus potentially improving early detection and treatment for CVD. 

Patients have expressed their gratitude for the prompt and effective management of their conditions, and these 

positive outcomes reinforce the importance of the technology. 

 

The Government of Haryana could infer from the above analyses that this digitized comprehensive cardiac system 

of care is a much needed platform for better management and intervention with respect to cardiovascular diseases. 

This can complement with the Government of Haryana’s efforts in tackling the burdens and challenges posed 

forward by the rising cases of CVDs in Haryana. With appropriate solutions and continuous monitoring, the system 

can be optimized for even more significant benefits. 

 

As the technology continues to evolve and adapt to the CVD healthcare landscape in Ambala, it holds the promise 

of significantly improving cardiac care and patient outcomes in the region. The government's suggestive step to 

scaling up this technology is tentatively a measure in the right direction towards achieving the goal of improving 

cardiac care in the state. 

 

 

3.2 Discussions: 

 

The pilot program conducted in Ambala revealed a substantial number of undetected cases, notably around 962 

Critical cases of which 200 ST-elevation myocardial infarction (STEMI) cases, previously overlooked. This program 

has not only enhanced the diagnostic capabilities but also facilitated prompt referrals, ultimately leading to saving 

lives that might have otherwise been lost due to undiagnosed cardiac conditions. 

 

Therefore, the Government of Haryana might consider the following during scale up: 

 

3.2.1. Comprehensive Deployment of digitized comprehensive cardiac system of care: Full-scale implementation 

of a digitized comprehensive cardiac system of care across healthcare facilities throughout Haryana might be 

considered, to ensure widespread accessibility and utilization. 

 

3.2.2. Training and Integration Initiatives: Initiating specialized training programs for healthcare professionals is 

crucial to seamlessly integrate digitized ECG platforms into existing healthcare systems, ensuring effective 

utilization and accurate diagnosis. Alongside, it is also important to train the physicians and doctors for initial 

management and triaging of CVD patients. 

 

3.2.3. Public Awareness Campaigns: Initiating awareness campaigns aimed at educating the public about the 

importance of regular cardiovascular health check-ups and the availability of a digitized comprehensive cardiac 

system of care could significantly contribute to early detection and prevention of CVDs. 

 

3.2.4. Collaboration and Partnerships: Encouraging collaboration between governmental bodies, healthcare 

providers, and technology firms can foster innovation and the development of advanced digitized comprehensive 
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cardiac systems of care tailored to address Haryana's specific healthcare needs. This includes collaboration with 7-

8 private medical colleges, with whom, the Govt. of Haryana is envisioning to enter into MOUs to provide a 

complete coverage of patient management, treatment and care for CVD patients. 

 

3.2.5. Preventive Screening for CVD: One of the noted unique features of this digitized cardiac system of care is 

the portability of the 12- lead ECG platform making it conducive and advantageous to be used in preventive 

screening camps for CVD or along with the Government of India NCD Screening Package, paving the way for 

earlier detection and diagnosis of CVD cases. 

 

3.2.6. Monitoring and Evaluation: Establishing a monitoring and evaluation framework to assess the efficacy and 

impact of this digitized cardiac system of care on reducing the mortality burden associated with CVDs in Haryana 

is imperative. During the pilot programme, it has been noted that around 52.79% of individuals were detected with 

Abnormal ECGs which is equally a concerning matter and needs to be probed and acted on by the physicians and 

the doctors to combat the long-term mortality and morbidity rates of CVD cases, as these cases may further get 

aggravated to critical conditions of CVD. 

 

3.2.7. Limitations: The study was limited to the geographic scope of Ambala in a short duration (11 months), which 

restricted generalizability and long-term outcome assessment, but can be reproducible on scale-up. 

 

These pointers, if implemented effectively, have the potential to significantly enhance the state's cardiovascular 

healthcare landscape, ensuring timely detection, intervention, and improved management of cardiovascular diseases 

across all demographics in Haryana. 

 

 

Author affiliations: 1. Dr. Kuldeep Singh, Civil Surgeon Ambala, Civil Surgeon Office, Ambala, Haryana- 

134003; 2. Dr. Sukhpreet Singh, ASMO, Civil Surgeon Office, Ambala, Haryana- 134003; 3. Dr. Hitesh Verma, 

ASMO, Civil Surgeon Office, Ambala, Haryana- 134003. 

 

Author contributions: All the authors have contributed equally for the research, development and framing the 

article.  

 

Patient and Public Involvement: Patients or the public WERE NOT involved in the design, or conduct, or 

reporting, or dissemination plans of our research 

 

 

Competing interest declaration: The authors declare that this study has no conflict of interest. 

 

Funding: The pilot was supported and funded by the Government of Haryana.  

 

Acknowledgements: We are grateful to our Hon’ble Minister in Charge, Department of Health and Family Welfare, 

Government of Haryana, Shri Anil Viz for his continuous support and motivation to implement innovative strategies 

and technological solutions to enhance Haryana’s Healthcare landscape. We acknowledge the support received from 

the State Health Government for providing financial assistance. We are also grateful to the Hon'ble Additional Chief 

Secretary, Department of Health and Family Welfare, Government of Haryana; Mission Director,  National Health 

Mission, Government of Haryana; Director General, Health Services, Government of Haryana for their tremendous 

support during the pilot programme. We are also thankful to Tricog Health India for providing their digitized, 

comprehensive cardiac system of care platform for the pilot programme duration.  

http://www.jetir.org/


© 2025 JETIR March 2025, Volume 12, Issue 3                                                                  www.jetir.org (ISSN-2349-5162) 

JETIR2503165 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b572 
 

 

 

References: 

 

1. "India: Health of the Nation's States — The India State-Level Disease Burden Initiative" report. This report is 

published by organizations such as ICMR, PHFI, and IHME [India: Health of the Nation's States — The India State-

Level Disease Burden Initiative. New Delhi: ICMR, PHFI, and IHME; 2017. ISBN 978-0-9976462-1-4.]. 

 

2.  Shah K, Pandya A, Kotwani P, Saha S, Desai C, Tyagi K, Saxena D, Puwar T, Gaidhane S. Cost-effectiveness 

of portable electrocardiogram for screening cardiovascular diseases at a primary health center in Ahmedabad 

District, India. Frontiers in Public Health. 2021:1798. 

 

3. Mabuza LH, Mntla PS. Generalist practitioners' self-rating and competence in electrocardiogram interpretation in 

South Africa. Afr J Prim Health Care Fam Med. 2020 Aug 24;12(1):e1-e7. 

 

4. Aamir Hussain. Electrocardiogram Interpretation: An Exploration of Knowledge and Practice among Secondary 

Care Hospitals Emergency Physicians (2017) Clinical Cardiology and Cardiovascular Medicine 1: 25-28. 

 

5. Prabhakaran D, Jeemon P, Goenka S, Lakshmy R, Thankappan KR, Ahmed F, Joshi PP, Mohan BV, Meera R, 

Das MS, Ahuja RC, Saran RK, Chaturvedi V, Reddy KS. Impact of a worksite intervention program on 

cardiovascular risk factors: a demonstration project in an Indian industrial population. J Am Coll Cardiol. 

2009;53:1718–1728. 

 

6. Thom S, Poulter N, Field J, Patel A, Prabhakaran D, Stanton A, Grobbee DE, Bots ML, Reddy KS, Cidambi R, 

Bompoint S, Billot L, Rodgers A; UMPIRE Collaborative Group. Effects of a fixed-dose combination strategy on 

adherence and risk factors in patients with or at high risk of CVD: the UMPIRE randomized clinical trial. JAMA. 

2013;310:918–929. 

 

7. Joshi R, Chow CK, Raju PK, Raju KR, Gottumukkala AK, Reddy KS, Macmahon S, Heritier S, Li Q, Dandona 

R, Neal B. The Rural Andhra Pradesh Cardiovascular Prevention Study (RAPCAPS): a cluster randomized trial. J 

Am Coll Cardiol. 2012;59:1188–1196. 

 

8. Yusuf S, Pais P, Afzal R, Xavier D, Teo K, Eikelboom J, Sigamani A, Mohan V, Gupta R, Thomas N; Indian 

Polycap Study (TIPS). Effects of a polypill (Polycap) on risk factors in middle-aged individuals without 

cardiovascular disease (TIPS): a phase II, double-blind, randomized trial. Lancet. 2009;373:1341–1351. 

 

9. McAloon, C.J., Boylan, L.M., Hamborg, T., Stallard, N., Osman, F., Lim, P.B., et al. (2016) The Changing Face 

of Cardiovascular Disease 2000-2012: An Analysis of the World Health Organisation Global Health Estimates Data. 

International Journal of Cardiology, 224, 256-264. 

 

10. Gupta R, Gaur K. Epidemiology of ischemic heart disease and diabetes in South Asia: an overview of the twin 

epidemic. Current Diabetes Reviews. 2021 Nov 1;17(9):16-36. 

 

11. Joshi P, Islam S, Pais P, Reddy S, Dorairaj P, Kazmi K, Pandey MR, Haque S, Mendis S, Rangarajan S, Yusuf 

S. Risk factors for early myocardial infarction in South Asians compared with individuals in other countries. JAMA. 

2007;297:286–294. 

 

http://www.jetir.org/


© 2025 JETIR March 2025, Volume 12, Issue 3                                                                  www.jetir.org (ISSN-2349-5162) 

JETIR2503165 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b573 
 

12. GBD 2019 Risk Factors Collaborators. Global burden of 87 risk factors in 204 countries and territories, 1990-

2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet 2020;396:1223–1249. 

 

13. World Health Organization. Global action plan for the prevention and control of noncommunicable diseases 

2013–2020. 

 

14. Praveen D, Patel A, McMahon S, Prabhakaran D, Clifford GD, Maulik PK, Joshi R, Jan S, Heritier S, Peiris D. 

A multifaceted strategy using mobile technology to assist rural primary healthcare doctors and frontline health 

workers in cardiovascular disease risk management: protocol for the SMARTHealth India cluster randomized 

controlled trial. Implement Sci. 2013;8:137. 

 

15. World Health Organization. Noncommunicable diseases: Mortality. 

 

16. Bloom DE, Cafiero ET, Jane ́-Llopis E, Abrahams-Gessel S, Bloom LR, Fathima S, Feigl AB, Gaziano T, 

Mowafi M, Pandya A, Prettner K, Rosenberg L, Seligman B, Stein AZ, Weinstein C. The Global Economic Burden 

of Non-Communicale Diseases. Geneva: World Economic Forum; 2011. 

 

17. Bhograj C., Charbiwala Z, and Dasgupta U. (2019). InstaECGTM: Leveraging Human + AI Hybrid Intelligence 

for instant and Accurate ECG analysis, Scribd. https://www.scribd.com/document/666975312/Tricog-InstaECG-

Whitepaper. 

 

18. Virani SS, Alonso A, Aparicio HJ, Benjamin EJ, Bittencourt MS, Callaway CW, Carson AP, Chamberlain AM, 

Cheng S, Delling FN, Elkind MS. Heart disease and stroke statistics—2021 update: a report from the American 

Heart Association. Circulation. 2021 Feb 23;143(8):e254-743. 

 

19. Kulothungan V, Sathishkumar K, Leburu S, Ramamoorthy T, Stephen S, Basavarajappa D, Tomy N, Mohan R, 

Menon GR, Mathur P. Burden of cancers in India-estimates of cancer crude incidence, YLLs, YLDs and DALYs 

for 2021 and 2025 based on National Cancer Registry Program. BMC cancer. 2022 May 11;22(1):527. 

 

20. Hughes BB, Kuhn R, Peterson CM, Rothman DS, Solorzano JR, Mathers CD, Dickson JR. Projections of global 

health outcomes from 2005 to 2060 using the International Futures integrated forecasting model. Bull World Health 

Organ 2011;89:478–486. 

 

21. Prabhakaran D, Jeemon P, Roy A. Cardiovascular diseases in India: current epidemiology and future directions. 

Circulation. 2016 Apr 19;133(16):1605-20. 

 

22. Joshi R, Chow CK, Raju PK, Raju KR, Gottumukkala AK, Reddy KS, Macmahon S, Heritier S, Li Q, Dandona 

R, Neal B. The Rural Andhra Pradesh Cardiovascular Prevention Study (RAPCAPS): a cluster randomized trial. J 

Am Coll Cardiol. 2012;59:1188–1196. 

 

23. Shah S, Singh K, Ali MK, Mohan V, Kadir MM, Unnikrishnan AG, Sahay RK, Varthakavi P, Dharmalingam 

M, Viswanathan V, Masood Q, Bantwal G, Khadgawat R, Desai A, Sethi BK, Shivashankar R, Ajay VS, Reddy KS, 

Narayan KM, Prabhakaran D, Tandon N; CARRS Trial Writing Group. Improving diabetes care: multi-component 

cardiovascular disease risk reduction strategies for people with diabetes in South Asia–the CARRS multi-center 

translation trial. Diabetes Res Clin Pract. 2012;98:285–294. 

 

http://www.jetir.org/
https://www.scribd.com/document/666975312/Tricog-InstaECG-Whitepaper
https://www.scribd.com/document/666975312/Tricog-InstaECG-Whitepaper


© 2025 JETIR March 2025, Volume 12, Issue 3                                                                  www.jetir.org (ISSN-2349-5162) 

JETIR2503165 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b574 
 

24. GBD 2016 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and national incidence, 

prevalence, and years lived with disability for 328 diseases and injuries for 195 countries, 1990-2016: a systematic 

analysis for the Global Burden of Disease Study 2016. Lancet 2017;390:1211–1259. 

 

25. Gupta R, Guptha S, Sharma KK, Gupta A, Deedwania P. Regional variations in cardiovascular risk factors in 

India: India heart watch. World journal of cardiology. 2012 Apr 4;4(4):112. 

 

26. Michos ED, Choi AD. Coronary artery disease in young adults: a hard lesson but a good teacher. Journal of the 

American College of Cardiology. 2019 Oct 15;74(15):1879-82. 

 

27. Cook DA, Oh S, Pusic MV. Accuracy of Physicians’ Electrocardiogram Interpretations: A Systematic Review 

and Meta-analysis. JAMA Intern Med. 2020;180(11):1461–1471. 

 

28. Abdalla A, Khanra D (September 29, 2022) Electrocardiography Interpretation Proficiency Among Medical 

Doctors of Different Grades in the United Kingdom. Cureus 14(9): e29755. 

 

29. Fathima FN, Joshi R, Agrawal T, Hegde S, Xavier D, Misquith D, Chidambaram N, Kalantri SP, Chow C, Islam 

S, Devereaux PJ, Gupta R, Pais P, Yusuf S. Rationale and design of the Primary pREvention strategies at the 

community level to Promote Adherence of treatments to pREvent cardiovascular diseases trial number 

(CTRI/2012/09/002981). Am Heart J. 2013;166:4–12. 

 

30. Hughes BB, Kuhn R, Peterson CM, Rothman DS, Solorzano JR, Mathers CD, Dickson JR. Projections of global 

health outcomes from 2005 to 2060 using the International Futures integrated forecasting model. Bull World Health 

Organ 2011;89:478–486. 

 

31. Kulothungan V, Sathishkumar K, Leburu S, Ramamoorthy T, Stephen S, Basavarajappa D, Tomy N, Mohan R, 

Menon GR, Mathur P. Burden of cancers in India-estimates of cancer crude incidence, YLLs, YLDs and DALYs 

for 2021 and 2025 based on National Cancer Registry Program. BMC cancer. 2022 May 11;22(1):527. 

 

32. Michos ED, Choi AD. Coronary artery disease in young adults: a hard lesson but a good teacher. Journal of the 

American College of Cardiology. 2019 Oct 15;74(15):1879-82. 

 

33. Gupta R, Guptha S, Sharma KK, Gupta A, Deedwania P. Regional variations in cardiovascular risk factors in 

India: India heart watch. World journal of cardiology. 2012 Apr 4;4(4):112. 

 

34. Yusuf S, Pais P, Sigamani A, Xavier D, Afzal R, Gao P, Teo KK. Comparison of risk factor reduction and 

tolerability of a full-dose polypill (with potassium) versus low-dose polypill (Polycap) in individuals at high risk of 

cardiovascular diseases: the Second Indian Polycap Study (TIPS-2) investigators. Circ Cardiovasc Qual Outcomes. 

2012;5:463–471. 

 

35. Thom S, Poulter N, Field J, Patel A, Prabhakaran D, Stanton A, Grobbee DE, Bots ML, Reddy KS, Cidambi R, 

Bompoint S, Billot L, Rodgers A; UMPIRE Collaborative Group. Effects of a fixed-dose combination strategy on 

adherence and risk factors in patients with or at high risk of CVD: the UMPIRE randomized clinical trial. JAMA. 

2013;310:918–929. 

 

36. Prabhakaran D, Jeemon P, Goenka S, Lakshmy R, Thankappan KR, Ahmed F, Joshi PP, Mohan BV, Meera R, 

Das MS, Ahuja RC, Saran RK, Chaturvedi V, Reddy KS. Impact of a worksite intervention program on 

http://www.jetir.org/


© 2025 JETIR March 2025, Volume 12, Issue 3                                                                  www.jetir.org (ISSN-2349-5162) 

JETIR2503165 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b575 
 

cardiovascular risk factors: a demonstration project in an Indian industrial population. J Am Coll Cardiol. 

2009;53:1718–1728. 

 

37. Joshi R, Chow CK, Raju PK, Raju KR, Gottumukkala AK, Reddy KS, Macmahon S, Heritier S, Li Q, Dandona 

R, Neal B. The Rural Andhra Pradesh Cardiovascular Prevention Study (RAPCAPS): a cluster randomized trial. J 

Am Coll Cardiol. 2012;59:1188–1196. 

 

38. Gupta R, Gaur K. Epidemiology of ischemic heart disease and diabetes in South Asia: an overview of the twin 

epidemic. Current Diabetes Reviews. 2021 Nov 1;17(9):16-36. 

 

39. Joshi P, Islam S, Pais P, Reddy S, Dorairaj P, Kazmi K, Pandey MR, Haque S, Mendis S, Rangarajan S, Yusuf 

S. Risk factors for early myocardial infarction in South Asians compared with individuals in other countries. JAMA. 

2007;297:286–294. 

 

40. Shah K, Pandya A, Kotwani P, Saha S, Desai C, Tyagi K, Saxena D, Puwar T, Gaidhane S. Cost-effectiveness 

of portable electrocardiogram for screening cardiovascular diseases at a primary health center in Ahmedabad 

District, India. Frontiers in Public Health. 2021:1798. 

 

41. World Health Organization. Noncommunicable diseases: Mortality. 

 

42. Aamir Hussain. Electrocardiogram Interpretation: An Exploration of Knowledge and Practice among Secondary 

Care Hospitals Emergency Physicians (2017) Clinical Cardiology and Cardiovascular Medicine 1: 25-28. 

 

43. Mullen, P., Nair, D., Nigam, J., & Seth, K. (2016). Urban Health Advantages and Penalties in India. 

 

44. Thakur, J. S., Paika, R., & Singh, S. (2020). Burden of noncommunicable diseases and implementation 

challenges of National NCD Programmes in India. medical journal armed forces india, 76(3), 261-267. 

 

45. Guha, S., Sethi, R., Ray, S., Bahl, V. K., Shanmugasundaram, S., Kerkar, P., ... & Trehan, V. (2017). 

Cardiological Society of India: position statement for the management of ST elevation myocardial infarction in 

India. Indian heart journal, 69(Suppl 1), S63. 

 

46. Serhani, M. A., T. El Kassabi, H., Ismail, H., & Nujum Navaz, A. (2020). ECG monitoring systems: Review, 

architecture, processes, and key challenges. Sensors, 20(6), 1796. 

 

47. Brucal, S. G. E., Clamor, G. K. D., Pasiliao, L. A. O., Soriano, J. P. F., & Varilla, L. P. M. (2016, August). 

Portable electrocardiogram device using Android smartphone. In 2016 38th Annual International Conference of the 

IEEE Engineering in Medicine and Biology Society (EMBC) (pp. 509-512). IEEE. 

 

48. Amini, K., Mirzaei, A., Hosseini, M., Zandian, H., Azizpour, I., & Haghi, Y. (2022). Assessment of 

electrocardiogram interpretation competency among healthcare professionals and students of Ardabil University of 

Medical Sciences: a multidisciplinary study. BMC Medical Education, 22(1), 448. 

 

49. Cook, D. A., Oh, S. Y., & Pusic, M. V. (2020). Accuracy of physicians’ electrocardiogram interpretations: a 

systematic review and meta-analysis. JAMA internal medicine, 180(11), 1461-1471. 

 

http://www.jetir.org/


© 2025 JETIR March 2025, Volume 12, Issue 3                                                                  www.jetir.org (ISSN-2349-5162) 

JETIR2503165 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b576 
 

50. Salve, P. S., Vatavati, S., & Hallad, J. (2021). The hub-and-spoke model of national STEMI programme of India: 

An investigation of STEMI-Goa project. Indian Heart Journal, 73(4), 424-428. 

 

 

Figures & Tables: 

 

 
 

Figure 1a: Facility-wise distribution of the number of 

screenings recorded in each of the Health facilities 

over the pilot tenure. 

 

  Figure 1b: Total screenings and Criticals identified    

    plotted against age ranges for the population 

   screened for CVD detection at different Health  

    facilities at Ambala, Haryana. 

 

 
 

Figure 2: This box plot demonstrates the distribution of the turn around time of detection of critical screenings at the different 

Health facilities of Ambala across both the genders. 
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Figure 3: Representation of the screening of the number of patients for individual and most commonly occuring cardiac ailments 

at different Health facilities and the respective turn around time of management for each of these identified cardiovascular diseases 

at Ambala, Haryana. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Facility wise distribution of the 

Health facilities/ health facilities and the total ECGs recorded along with the distribution of normal, abnormal and critical cases 

charted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Facility wise Distribution:    

Name of 

Health facility Total ECGs Normal ECGs 

Abnormal 

ECGs Critical ECGs 

CHC Barara 310 121 171 18 (5.8%) 

Civil hospital 

Ambala Cantt 1495 582 756 157 (10.5%) 

DCH Ambala 

City 5639 2051 3042 546 (9.68%) 

S.D.H 

Naraingarh 3539 1478 1829 232 (6.55%) 

T.B Hospital 

Ambala City 224 97 118 9 (4.02%) 

TOTAL 11207 4329 5916 962 (8.58%) 
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Suppl. Figure 1: Ambala pilot implementation sites in Haryana 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Suppl. Figure 2: This boxplot demonstrates the distribution of the critical screenings at the different Health facilities of Ambala 

across their age ranges and genders. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameters India Haryana 

Mortality rate 

due to CVDs 

28.4% 34.1% 

Leading cause 

of DALYs due 

to IHD 

8.7% 11.7% 
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Suppl. Table 1: Comparative data of India and Haryana in terms of CVD mortality rate and leading cause of DALYs due to IHD 

 

 

Parameter 

Name of 

the Health 

facilities Gender Frequency 

% within 

Spoke/ 

Hospital Mean Median 

Std. 

Deviation 

Age S.D.H 

Naraingarh 

M 147 63.36% 62.09 64 13.5 

F 85 36.64% 67.07 69 14.5 

DCH 

Ambala 

M 296 54.21% 60.68 63 14.62 

F 250 45.79% 60.28 60 14.52 

Civil 

Hospital 

Ambala 

Cantt 

M 76 48.41% 61.45 61.5 16.5 

F 81 51.59% 60.79 65 16.19 

CHC 

Barara 

M 12 66.67% 53.58 55 18.12 

F 6 33.33% 65.83 65 4.45 

T.B. 

Hospital 

Ambala 

City 

M 6 66.67% 65 63.5 11.33 

F 3 33.33% 68.33 70 7.64 

 

Suppl. Table 2: A comprehensive table reflecting the distribution of demographics of patients’ age and gender who were identified 

to be critical in the 5 Health facilities at Ambala. Male population details are coded in blue, whereas the Female population details 

are coded in pink. 
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Suppl. Table 3: A comprehensive table reflecting the distribution of the turn-around-time of detection for the critical patients 

across all the 5 Health facilities at Ambala. 

 

 

 

 

 

 

 

 

 

 

 

Suppl. Table 4: A comprehensive table reflecting the diagnosis of different cardiac ailments mostly occurring in the screened critical 

cardiac patients in the population cohort corresponding to their respective mean Turn-around times (TAT) taken for their 

diagnosis since presentation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameter Name of the 

Health facilities 

Gender Mean Median Std. 

Deviation 

TAT S.D.H Naraingarh M 3.37 3 2.91 

F 3.22 2 2.8 

DCH Ambala M 3.15 3 2.65 

F 3.28 2 3.93 

Civil Hospital 

Ambala Cantt  

M 3.32 3 2.32 

F 2.98 3 1.97 

CHC barara M 3.58 3 2.11 

F 4.5 3.5 3.27 

T.B Hospital 

Ambala City 

M 4 3.5 2.76 

F 3 3 1 

Conditions Frequency TAT 

AFIB 218 2.56 

ACUMI 297 2.9 

VT 116 3.01 

ISCHEMIA 196 4.5 

CHB 32 4.06 
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Appendix-1: STEMI Detection Protocol 
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Appendix-2: Tricog ECG codes for STEMI Protocol Activation: the Diagnosis and corresponding indications 
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Appendix-3: Participant Informed Consent 
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Appendix-5: ECG Lead Chart for IEC purpose 
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