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Teaching Case1,2 

Business Intelligence at Narayana Health 

In January 2020, Vivek Rajagopal, Head of Analytics at Narayana Health, sat in his office at Narayana’s 
headquarters in Bengaluru, India. On his hand-held device, Vivek was examining the latest version of 
an in-hospital mortality risk assessment tool that he and his team have recently developed, using 
machine learning algorithms, to assist Narayana’s critical care medical staff identify high risk patients 
following cardiac surgery.  

Narayana Heath (NH), established in 2000, is a multi-specialty healthcare organization providing health 
services in over 30 medical specialties. Located predominately throughout India, with an international 
subsidiary in the Cayman Islands, NH is comprised of 20 owned or operated hospitals and 25 other 
healthcare facilities. One of these hospitals is a short walk from Vivek’s office: the Narayana Institute of 
Cardiac Sciences (NICS) with 23 cardiac operation theaters and 200 critical care post-operative beds. 
NH is the largest cardiac hospital system in the world. In the fiscal year 2018-2019, NH facilities 
performed over 15,145 cardiac surgeries out of which 7,120 were coronary artery bypass grafts (CABG) 
and 14,000 angioplasties3,4.  

The NH Analytics group consisted of 12 members in January 2020, with plans to more than double in 
size, to 25-30 members, by the end of 20205. It was part of a larger Technology organization at NH 
consisting of over 200 members. Since its inception in 2011, the Analytics group has successfully built a 

                                                           
1 This case was prepared by Amr Farahat, Senior Lecturer in Operations Research and Statistics at MIT Sloan, and by Anesh 
Shetty, member of the MIT Sloan Class of 2021. The case information is based on interviews with NH senior leadership and 
research conducted by the authors in early 2020. The case is intended for teaching purposes only and does not serve as 
endorsement of management approaches. 
2 The electronic version of this case is licensed under Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International license. See https://creativecommons.org/licenses/by-nc-nd/4.0/. 
3 https://www.bbc.com/news/health-10837726 
4 To put this in perspective, the Cleveland Clinic’s Heart, Vascular, and Thoracic Institute performed 4,586 cardiac surgeries 
with 1,505 CABG’s in 2017. https://my.clevelandclinic.org/departments/heart/about/outcomes-stats/facts-stats#surgical-
procedures-tab 
5 These plans were delayed due to the COVID-19 pandemic. 
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data infrastructure and Business Intelligence platform that provides highly reliable and useful 
descriptive analytics to support business strategy and planning decisions across NH.  

The new mortality risk assessment tool, however, is an example of a somewhat different type of 
analytics that Vivek’s group have been increasingly pursuing in recent months: Predictive analytics to 
support clinical decisions. While cautiously optimistic about the promise of clinical predictive tools, he 
was also very much aware of the special challenges that the development, piloting, and adoption of 
these tools present. This led him to reflect on the lessons learned from NH’s analytics journey since 
2011 and also on his personal journey from him home town of Chennai to his current position.  

Vivek joined NH in June 2011 right after obtaining an MBA degree from one of India’s premier business 
schools: the Indian Institute of Management (IIM) in Bengaluru. He chose to study and later work in 
Bengaluru because it was close to his home city of Chennai located on the Indian Ocean approximately 
220 miles to the east. Growing up in Chennai, Vivek attended a local school with a unique educational 
concept: no exams in elementary school. That got him motivated about learning for the sake of 
learning. The school also offered computer courses and a computer lab as early as 7th grade which 
helped Vivek develop his passion for computer science and led him to study engineering and computer 
science in college. Outside of school, Vivek also developed a passion for comedy theater in the local 
Tamil language. He formed a local theater group that performed over 75 shows to audiences that 
reached over 2,000 per show. That was one of the main reasons he wanted to study and work close to 
his hometown and he remained active in the theater group even after joining NH. When asked about 
how he combined a passion for both analytics and humor, Vivek notes that “in writing humor, you also 
need to be extremely strong in logic”.  

Narayana Health  

Narayana Health was established in 2000 as a health system based in India that operates primarily in 
India. With a mere 0.53 hospital beds/1000 people and poor penetration of health insurance, India was 
desperately in need of affordable healthcare infrastructure. Its founder, Dr. Devi Shetty is a cardiac 
surgeon known for lowering the costs of care delivery and improving access to affordable care. His 
mission to expand access to care to the less affluent was inspired by Mother Teresa whom Dr. Shetty 
served as her cardiac surgeon in early 1990. As he put it “We want healthcare to be safer for patients 
and accessible to everyone living on this planet. And we want this to happen in my lifetime.”  

While NH started as a heart hospital, it quickly expanded into a comprehensive tertiary care health 
system. Today, patients from over 27 countries travel to NH for procedures ranging from organ 
transplants to conjoined twin separations. In 2019, the system performed 15,145 heart surgeries, 575 
kidney transplants, 195 bone marrow transplants and 280,000 renal dialysis sessions. NH’s growth into 
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a leading provider of affordable healthcare was largely driven by a focus on clinical outcomes and 
operational effectiveness6. 

Early Analytics Initiatives 

When Vivek joined NH, he was among the first cohort of MBA graduates to join the organization. It was 
unusual at that time in India for a healthcare organization to recruit MBA graduates. Hospitals were 
largely managed by physicians who transitioned from clinical roles to assume various administrative 
responsibilities. Narayana had recognized the need to build a professionally managed organization 
because it was at an inflection point in its growth trajectory. Yet, the initial roles of the 8 new MBA 
recruits were somewhat unstructured. Vivek recalls that for the first few months he and his colleagues 
“were free to hunt for our own work”. Vivek sensed that plenty of low hanging fruits existed but he 
had to proactively seek them. 

In 2011 NH had 4 major healthcare facilities and a few smaller ones located in the southern and 
eastern states of India. It was looking, however, to aggressively expand its presence across the rest of 
the country. A major part of this task is to identify existing and potential healthcare facilities across the 
country that present acquisition opportunities. Vivek felt that there was a huge opportunity to 
influence this process using a more systematic approach so he developed a detailed financial model in 
Excel, based on basic financial valuation concepts, to evaluate new opportunities. By the end of 2012, 
that system was the basis for evaluating all new acquisitions. 

There were three other significant benefits of this effort that, in hindsight, may have surpassed the 
value of the financial model itself. First, the model required accurate and standardized data to produce 
reliable revenue projections of potential acquisitions. Alongside financial statement information the 
model needed capacity and utilization data for key hospital resources (operating theaters, ICU 
capacity, etc.) and detailed data on the volumes of clinical services performed. That data was not 
readily available in a standardized or centralized location so Vivek and his colleagues built a database 
to procure and house this data. This proved useful far beyond the financial model itself. 

Second, it quickly became apparent that the model and underlying data would be useful in the 
assessment of other capital projects and operational improvement initiatives. Vivek and his team were 
called upon to provide input into many other projects beyond the initial focus of the acquisition tool. 

Third, these initiatives provided Vivek and his colleagues the opportunity to regularly present their 
model-based findings directly to the Board of Directors based on the model. Vivek believes that 

                                                           
6 https://www.wsj.com/articles/SB125875892887958111 
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interaction early on helped “expand the scope of my thinking of the kind of questions the Board of 
Directors ask … and where I can help provide the required [analysis] and insights”. It is very likely 
though that the benefit went both ways. Members of the Board also got to appreciate the value of 
these early analytics efforts and grow confidence in the individuals behind the models. 

By the beginning of 2015, NH was ready to go beyond this Excel-based data analytics tool to a full-
fledged Business Intelligence System.   

A Business Intelligence System 

In early 2015, Vivek started pitching to senior management another major initiative: the development 
of an organization-wide Business Intelligence system. By that time NH had expanded to over 30 
healthcare centers all across India. Managing an organization of this scale requires clear visibility into 
key performance indicators across the different healthcare centers based on reliable information. 
Fortunately, NH was the first healthcare organization in India to have invested in a cloud-based data 
warehouse infrastructure as early as 2011. That would provide convenient single-point access to its 
data repositories; however, it was not sufficient. What was missing is a system (think of a sophisticated 
dashboard) that can interactively extract and summarize key metrics, trends, comparisons, and insights 
to senior managers in meaningful ways.     

The idea did not gain immediate enthusiastic traction. Business Intelligence software tailored to the 
healthcare settings in India were not widely available in 2015. As a consequence, Vivek notes, you 
don’t know the value of what you’re missing until you see it working. Instead, Vivek proposed to NH’s 
CEO that he creates a pilot to demonstrate what such a system would be capable of.   

In designing the pilot, Vivek made the decision that the output of the system should initially provide 
familiar information rather than concurrently alter the nature of the information provided. In 
particular, NH had a formal and very detailed business review process for each hospital that occurs 
monthly. Key metrics were reported in a specific format each month. These included, for example, 
utilizations of key assets such as operating theaters and CT scanners, staffing rations such as number of 
nurses per bed, demand trends for clinical services etc. These monthly business review reports took an 
estimates 2-3 weeks to generate each month by a dedicated staff of analysts. Vivek’s initial focus in the 
pilot was to automate the presentation of that same information directly from the centralized data 
sitting on the cloud. If anything, demonstrating that the system saved effort without disrupting the 
review cycle would be beneficial and the quickest way to secure management buy-in.  

Working alone on this in early 2015, Vivek had to brush up on his coding skills (in particular SQL). He 
also didn’t attempt to reinvent the wheel and used commercially available software component when 
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available (for example in creating visualization). Three months later the pilot was developed. The 
response of the management was very enthusiastic once they have seen the demo. 

Still, there was some disagreements on how to best proceed. Several senior executives believed the 
while they would to see this system in place, they did not believe NH should be developing it internally. 
The rationale was “We are not a software company” and “if we are serious about this we should hire 
people to do it professionally”.  

This was a valid rationale even though Vivek had a different opinion. So Vivek proposed a plan to 
engage one of the major software companies to develop a more sophisticated pilot over a one-month 
period. Vivek had permission to continue working on his own pilot in parallel. The idea was to then 
compare the quality and reliability of the two pilots and compare the resources invested in them. For 
various reasons, the system developed by the four-person team from the technology company working 
for a month was disappointing. At that point NH made the decision to develop the Business 
Intelligence system in-house. Vivek anticipated a 6-7 month development timeframe and recruited two 
other Business school graduates, with technology backgrounds, to work with him on the development. 

As the project progressed, several technology challenges emerged highlighting the complexity of 
transitioning from a pilot to an enterprise level software. Vivek and his team had to climb a very steep 
learning curve quickly. As Vivek explains: 

Handling all of that was a major challenge because none of us were from the technology industry. The two 
team members that I recruited at that point in time were also B-school grads who had a technology 
background because I thought we needed someone who could fit into both. We needed these people to go 
and speak to the Group Heads - someone would need to have a meaningful conversation with the marketing 
head and understand what kind of analytics can be done in marketing. So I wanted these people to double-
up as technology developers and as a business analyst. Which means, although they could manage with 
coding, they were not experts in technology. They could write a working model but if you tell them you 
optimize it for performance – to do some memory caching or free up garbage collector - that’s a completely 
different story. Yeah, those were the kinds of challenges we faced. 

Furthermore, there were other non-technology challenges. At that point NH had over 30 hospitals. And 
it turned out that metrics with the same name were often calculated in very different ways – 
something nobody realized at that time. In business review meetings senior management was under 
the impression they were comparing similar metrics but in fact they were comparing apples with 
oranges. Integrating the data provided by the hospitals in a centralized cloud warehouse did absolutely 
nothing to standardize the metrics – it only simplified the IT aspects of the problem. The Business 
Intelligence system was a catalyst for uncovering and fixing these problems. Vivek recounts: 
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So six months into the project I took permission from the management and I called all of the finance heads 
from all over India to the corporate office and had a four day meeting where every metric was discussed. 
And wherever there was conflict I used to tell them ‘Okay you resolve it now. You are calculating this way 
and you are calculating in a different way. I want a common method’. Of course we pitched in our 
recommendations as well. Finally, every metric that was there in the organization we came up with standard 
logic and document and that became the golden document based on which everything was developed after 
that. 

The Business Intelligence system took about 2 years to develop and Vivek’s team had grown to 6 
members. By the end of 2017 it was the go-to system for all business reviews at Narayana. Although 
the initial version was designed to automate and standardize the information required by the monthly 
review meetings. But immediately, because of the continuous updates, the new BI system was already 
changing the way decision-making was taking place at NH. By providing continuous (daily) updates the 
system facilitated decision interventions at a much higher frequency than before. The monthly review 
was still a formality but the action-feedback loop happened continuously throughout the month.  

Throughout the development process, up to full deployment in late 2017, the BI system was shadowed 
alongside the traditional business review process. During that period, whenever information differed 
across systems, which initially happened quite often, continuous updates were made to reconcile the 
information until everyone had full confidence in the BI system. Vivek notes an important leadership 
role played by senior managers in supporting the development of the BI system:  

The management actually put their entire weight behind this system. In fact, in some of the reviews the CEO 
has walked out of the review because someone pulled out an Excel sheet. The CEO said I want to see this in 
the Business Intelligence system and the unit teams said we don't have that data yet on the BI system. So 
the CEO asked ‘Have you reported it to the BI team and why haven’t your sorted it out with them before the 
meeting? I'm not doing this meeting on an Excel sheet. Sort it out and then let me know.’ The entire 
management put their weight behind the system. That is actually a key factor in the success of the business 
intelligence system. They were convinced that this is the way forward and that helped make the system 
standard. 

So what happened to staff whose primary responsibilities was the creation of these business review 
reports? Vivek gets asked this question often: 

Recently the CEO of a different healthcare organization asked me ‘So you tell me that BI is working really 
well for your organization and it has automated all of these things. How many people have you let go of? 
How many people have the system replaced? Can you quantify that?’ So I told him not a single person has 
been replaced. It is just that the roles are being elevated. Someone who's been spending time in compiling 
data now gets to move to the next level of analysis. And the quality of your organization's decision-making 
improves dramatically. 



Business Intelligence at Narayana Health 
 

Broadening the Scope 

Soon after the deployment of the BI system to support monthly business reviews, it became apparent 
that it can also support numerous strategic and planning business processes. For example, the annual 
budgeting process got transferred from Excel to the BI system. Another project that solidified the 
central utility of the BI system was a price re-structuring exercise in 2019 involving the approximately 
12,000 clinical services offered by NH. In short, it became apparent that all data-driven decision making 
at the organization can benefit from the accurate, granular, and easily accessible data that the BI 
system has helped organize and provide access to. With its presence at the core of several key 
processes in the organization, the system’s profile, and that of Vivek’s Analytics team, has continued to 
rise significantly within the organization.  

Throughout NH’s journey, there has always been a steady stream of curious visitors such as journalists, 
doctors, policy makers and business leaders. Since the analytics system began to be widely adopted, 
the highlight of every visitor’s tour was an overview of it. The demonstrations often ended with the 
inevitable question – was it for sale? With questions such as these and with the increasing scope of the 
team’s work, it became necessary for them to develop an individual identity.  

This led to the creation of Medha, a division within NH’s broader software and technology initiatives 
that would focus on the development of analytics systems for use within the healthcare industry. With 
Medha, NH has a vehicle to commercialize its analytics systems with the aim to deploy them in other 
health systems across the world. The broad principle is for NH’s hospitals to serve as a pilot for cutting 
edge analytics solutions that can then be deployed in other health systems with similar need.  

Vivek’s belief was that NH’s large volumes, access to thousands of clinicians and repository of clinical 
data would give Medha a competitive advantage. A key distinctive feature is that NH is itself an end 
user and this places Medha in a unique position to have an extremely intimate understanding of the 
needs of the end user for any product it develops. In the healthcare technology industry, knowing what 
problem to solve and understanding its contextual nuances are often the most important components.  

The Road from Business Intelligence to Clinical Intelligence 

As Vivek lifted his eyesight from the bright screens of the mortality risk assessment tool under 
development, he reflected on how the new analytics opportunities and challenges at NH are shifting 
from business intelligence to clinical intelligence. He recalled vividly a recent conversation with Dr. 
Shetty – almost a charge to action: 

Our objective is to utilize the data we collect to drive dramatic improvements in clinical outcomes and 
reductions in in hospital adverse events. For example: sudden cardiac arrest is a major problem in hospitals 
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around the world and the metabolic changes that lead to this terminal event are noticeable several hours 
before. We want to eliminate the risk of this event, not by training people better – we already do that – but 
by using technology. This is possible if we create the platform to ingest and analyze the data captured by the 
existing sensors and then present it to all clinicians in an accessible manner.  

Developing clinical intelligence presents unique challenges – beyond the technical ones. Physicians 
have the final say on the treatment of their patients. Clinical intelligence tools are one input into their 
decision-making. Vivek wondered how the level of adoption and degree of impact of this tool would 
differ between experienced and novice physicians.  

It took an infrastructure – IT, analytics, and organizational – to develop NH’s business intelligence 
capabilities. It will take a similar infrastructure to develop its clinical intelligence capabilities. As Dr. 
Shetty put it:   

We need to build the road. Everyone gets carried away with advanced analytics, you know, all kinds of big 
things, but nobody's trying to build the road. When there is a road lot of vehicles can be built. So we have 
worked very, very hard to create the road and we want this to be available to everyone. 

 

 


