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Cardiovascular diseases (CVD) are a source of major morbidity and mortality worldwide, 

including several low-to-middle income countries (LMICs). In fact, CVD represents the 

leading cause of death in India, accounting for a quarter of all mortality.1 CVD in India has 

quadrupled in the last 40 years and estimates suggest that, by 2020, almost 60% of CVD 

patients worldwide will be Indian.2 Thus, India represents an accelerated epidemiological 

transition model (also observed in LMICs such as Brazil), where patients are living longer 

with chronic diseases.3 In combination with hypertension and diabetes mellitus as major risk 

factors for the burgeoning burden of CVD, ST-segment elevation myocardial infarction 

(STEMI) carries a grave prognosis in India and other LMICs.3 Moreover, CVD 

disproportionately affects patients in poor and rural regions in India and disparities in 

socioeconomic status (SES) accentuate this phenomenon.1 Those from lower SES status less 

frequently receive optimal therapy, fueling adverse outcomes.1 Although cost-effective 

interventions have been developed for prevention and control of CVD risk factors, barriers to 

widespread use exist. Low detection rates, inadequate awareness, poor use of evidence-based 

interventions, and low adherence rates are a few of the challenges. Thus, innovative 
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solutions are needed to surmount these barriers to improve CVD outcomes in India and other 

LMICs.

A compelling opportunity to improve health lies in low-cost, high-impact technologies. India 

has the optimal milieu to foster technological innovation in reducing CVD disparities – 

bridging some of the age-old problems of income, caste, culture and economic status. 

Importantly, the power of these technologies can be harnessed using a culturally-tailored 

approach, such as pairing trusted community health care workers to deliver care to 

vulnerable, high-risk patients.4, 5 We present three illustrative examples of health care 

providers employing technological innovations – monitoring devices, mobile phone-based 

clinical decision support systems, and wearable sensors – to reduce CVD disparities in India. 

Cumulatively, these studies illustrate how technology-based innovations delivered through 

culturally-attuned teams of providers can improve diagnosis and treatment of CVD in India 

and other LMICs.

ST-segment elevation myocardial infarction (STEMI) care remains a Herculean challenge in 

India due to a myriad of systems-level factors. Employing a hub-and-spoke model, the Tamil 

Nadu-STEMI study6 was a multicenter, prospective study of 2,420 patients conducted 

between August 2012 and January 2013. In this study, an integrated health care network 

linking 35 spoke health care centers to 4 large hub hospitals capable of providing 

percutaneous coronary intervention (PCI) was examined using a pre- and post-

implementation study design. The investigators found that postfibrinolysis angiography and 

primary PCI were more commonly performed and one-year, risk-adjusted mortality was 

lower following implementation.6 A key feature explicating the TN-STEMI program was the 

use of an integrated team of providers – paramedics, nurses and physicians – who leveraged 

health information technology to facilitate real-time clinical and ECG data transmission to 

hospitals.6 The ‘STEMI toolkit’ hardware included a vital signs and ECG recording device 

that facilitated transmission of timely information from paramedics to STEMI coordinators 

at hub hospitals and a hand-held device that enabled communication amongst STEMI 

coordinators and on-call cardiologists.6 Unique software applications streamlined the 

communication across multiple devices amongst all team members. In this manner, the TN-

STEMI program effectively utilized a team of providers to leverage technological innovation 

and facilitate timely reperfusion therapy.

The advent of smartphone technologies, coupled with the emergence of the second-largest 

densely-integrated telecommunications network worldwide, represents a convergence of two 

key forces in India. Leveraging this connectivity may serve as a vehicle for delivering 

healthcare to underserved populations. The mPower Heart Project leveraged a mobile phone-

based enabled intervention through a nurse care coordinator (NCC) for hypertension and 

diabetes mellitus management in primary care settings in Himachal Pradesh.7 The 

development of the intervention and mobile phone-based clinical decision support system 

were performed using a mixed-methods approach in five community health centers (CHC).7 

During the intervention, an NCC screened, examined, and entered patient parameters into a 

phone-based clinical decision support system to generate a prescription, which was then 

reviewed by a physician for approval.7 After studying nearly 7,000 patients, the mPower 

Heart study demonstrated that a nurse-facilitated, mobile phone-based intervention was 
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associated with significant improvements in blood pressure and fasting plasma glucose 

control in primary care settings even after adjusting for age, sex, and community health 

center.7 While the study was not designed to identify the “active ingredient” of the 

intervention, it was clear that trained NCCs filled key clinical shortages and were embraced 

by patients, families, and medical officers alike. Moreover, more than half (52%) of the 

6,016 patients who had hypertension and nearly one-third (30%) of the 1,516 outpatients 

with diabetes mellitus in the mPower Heart Project were newly detected, highlighting the 

importance of opportunistic screening.7 Thus, the mPower Heart Project showcased how a 

mobile phone-based decision support system tool in the hands of non-physician clinicians 

retained tremendous potential in resource-poor settings.

Another compelling example of mobile-based technological innovations is the Simplified 

Cardiovascular Management Study [SimCard], a year-long, cluster-randomized controlled 

trial (RCT) conducted in 47 villages in rural Tibet, China, and Haryana, India.8 The study 

was designed to develop and evaluate a simplified yet guideline-based, multifaceted 

management program for 2,086 patients at high cardiovascular risk living in resource-

constrained environments.8 Participants in the treatment arm received monthly trained 

community health workers’ (CHWs) support through an Android smartphone-based app 

regarding use of medications (aspirin and antihypertensive agents) and lifestyle 

modifications (smoking cessation and salt reduction).8 In rural China, CHWs were village 

non-physician clinicians with basic health professional training and ability to prescribe 

medications.8 In India, the CHWs were non-physician volunteer members of the community, 

supported by a partnership with licensed physicians in healthcare centers who provided 

clinical expertise and prescribed medications.8 Importantly, interventions were tailored to 

cultural customs and norms in both China and India. For example, education on lifestyle 

modification was provided in local languages and with culturally-specific images in both 

countries.8 The use of mobile health technology was primarily in the form of an app that 

prompted the CHWs in the intervention group to input key data – such as the patient’s 

lifestyle habits, current medication use, previous medical history and blood pressure 

measurements – to formulate prescriptions and lifestyle recommendations.8 The results were 

striking: the treatment arm experienced a 25.5% (p < 0.001) net increase in the proportion of 

patients that reported antihypertensive medication use pre- and post-intervention.8 There 

were also significant differences in secondary outcomes, including a 17.1% net increase in 

aspirin use (p < 0.001) and a 2.7 mmHg absolute reduction in mean systolic blood pressure 

(p=0.04).8 As with the mPower project, SimCard was not designed to test the influence of 

specific components on outcomes. However, it is plausible that coupling CHWs with a 

mobile phone-based electronic decision support system played a significant role. Both the 

mPower Heart Project and the SimCard study collectively demonstrate the power of 

culturally-attuned teams of non-physician clinicians to harness technological innovations in 

order to reduce CVD disparities in LMICs such as India.

Finally, an area of rapid technological growth in India and other markets is wearable 

technology. Defined as smart electronic devices that can be worn on the body of a consumer 

(either as an accessory or as part of material used in clothing), wearable technologies 

represent a rapidly growing international market, with some forecasts projecting $34 billion 

in sales of smart wearable devices in 2020 worldwide.9 A notable example in India is the 
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Mobile Intelligent Remote Cardiac Monitor (MIRCaM),10 a 12-lead ambulatory ECG 

designed by Cardiac Design Labs to provide real-time detection and analysis of a wide array 

of arrhythmias. The solution is cost-effective, reportedly only one-tenth of the cost for 

effective screening. India currently maintains an unacceptable ratio of approximately 64 

million cardiac patients to nearly 4,000 cardiologists.10 Moreover, 90% of patients seeking 

medical attention at small hospitals currently go undiagnosed. Thus, MIRCaM demonstrates 

significant promise and potential to improve opportunistic screening for cardiac arrhythmias 

and thereby reduce the disparities in access to care.

As technology adoption continues to rise in India and LMICs, leveraging this vehicle in the 

local cultural milieu of non-physician health care workers affords a unique path to reducing 

CVD disparities. The examples discussed in this paper provide emerging evidence that 

LMICs may be able to harness technological innovations, within the appropriate cultural 

context, to address daunting challenges with respect to timely access to care (Table). The 

World Health Organization established the 25 × 25 target at a United Nations meeting on 

non-communicable diseases in September 2011.11 The overarching objective was ambitious, 

calling for all nations to reduce the risk of premature deaths from non-communicable 

diseases by 25% by the year 2025.11 Six of the eight targets were focused on CVD risk 

factors, including hypertension and diabetes mellitus.11 Now, with less than a decade to go, 

LMICs such as India must deliver on their promise. Has the time finally come for the 

confluence of culture and technology to help achieve the coveted 25 × 25 goal and reduce 

the disparities in CVD care, both in India and abroad? Perhaps. But the time for action is 

now.
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Table

Examples of the confluence of cultural context and technological innovation to surmount key barriers and 

reduce cardiovascular disparities

Study Key Barrier(s) Technological Innovation Cultural Context

Tamil Nadu-STEMI6 Timely access to 
reperfusion and PCI 

during STEMI

STEMI Information Technology toolkit 
comprised of novel hardware (ECG, vital 

signs, display and transmitting device) and 
software components (universal platform for 

multiple devices)

Coordination of hardware toolkit by 
paramedics, STEMI coordinators, 
and on-call cardiologists through 
unique software applications in 

Tamil Nadu, India

mPower Heart Project7 Opportunistic screening 
for and timely access to 

HTN and DM 
management

Smartphone-based clinical decision support 
system to generate guideline-based, 

individualized prescription

Use of NCCs at 5 CHCs located in 
Himachal Pradesh, India

SimCard8 HTN management and 
CVD risk factor 

modification in high-risk 
individuals

Mobile-phone based electronic decision 
support system to deliver ‘2+2’ model of 2 
lifestyle modifications and 2 CVD-related 

medications

Engagement of CHWs to implement 
intervention in high-risk subjects 

within rural villages in Tibet, China, 
and Haryana, India

MIRCaM10 Opportunistic screening 
for cardiac arrhythmias

Wearable 12-lead ambulatory ECG that 
provides real-time detection and analysis of a 

wide array of arrhythmias

Anticipated to leverage local experts 
in rural India to facilitate real-time 
transmission of data for diagnosis

Abbreviations: CHC = community health centers; CVD = cardiovascular disease; DM = Diabetes mellitus; ECG = electrocardiogram; HTN = 
hypertension; MIRCaM = Mobile Intelligent Remote Cardiac Monitor; NCC = nurse care coordinator; STEMI = ST-segment elevation myocardial 
infarction; SimCard = Simplified Cardiovascular Management Study
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