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With the advent of Electronic Medical 
Records (EMRs), clinicians are drowning 
in data, and they struggle to pull out 
specifics that help them make the right 
clinical decisions. They have become 
data rich, but information poor.

Frontline providers of patient care spend a great 
deal of time collecting data. Although onerous and 
time consuming when done on paper, the digital 
process can be even more burdensome. Clinicians 
are forced to learn new systems and asked to make 
notes they might not otherwise bother recording. As 
healthcare becomes more electronic, the data 
workload increases, unabated.

“The EMR has become the core system used in 
hospitals,” said Dr. Simon Kos, Chief Medical Officer 
at Microsoft. “The paper record certainly had its 
limitations, particularly for patients with chronic 
disease, who might have multiple volumes of 
paperwork, but the EMR has turned into a dumping 
ground for any digital source of information. It’s the 
clinician’s job, the doctor especially, to know 
everything in the electronic medical record, and if 
you miss anything, well shame on you.”

An EMR may contain pages of narrative from social 
workers describing their interactions with patients 
and their families. It may include lab results, EKGs, 
and medical imaging from multiple episodes. 
“Suddenly you have a document that probably 
requires hours to internalize,” observed Kos. 
“Clinicians are saying, ‘I don’t need this. I don’t want 
it. Help me get my hands on what I need to provide 
the care I want to provide. I don’t want unnecessary 
information, or worse, information that exposes me 
to medical or legal risk. Just what’s pertinent.’”

Clinicians don’t need more data. They need more 
insights from data. “For the moment, EMRs are mostly 
a record system,” Kos said. “It’s frustrating for clinicians 
because they know the information is there. It’s just 
not synthesized into something actionable.”

Making information actionable
 

The shift toward value-based care models, the 
explosion of available health data, and the advent of 
cloud computing have set the stage for powerful 
tools that take advantage of massive storage capacity 
and practically infinite computing power to transform 
data into actionable insights and a radical new view 
into care.

According to IDC, the “Health Digital Universe” is 
growing 48 percent annually.1 “The problem isn’t lack 
of data,” said Tom Lawry, Director of Worldwide 
Health at Microsoft. “It’s getting easy access to it so 
you can turn it into something useful.”

Historically, health data has been stored in different 
places, or silos, usually in different formats and under 
different ownership. Applications that capture and 
store data, such as EMR apps, don’t integrate well 
with other systems. Even within a single organization, 
it’s difficult to access the right information at the right 
time to make decisions. 
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“If I have to rely on busy IT department analysts to 
run reports for me, I may have to wait days, weeks, 
or months,” said Lawry. “By the time I get my report, 
everything has changed.” Acting on old, incomplete, 
or fragmented information is like trying to drive 
forward while staring in the rearview mirror.

“But what if all these constraints went away?” Lawry 
posits. “What if you could use every piece of clinical 
data you have, no matter how much there is or 
where it is, and you had unlimited resources to 
process and analyze that data—in near real time? 
What if you could not only understand what 
happened in the past and why, but predict what may 
happen in the future and take prescribed action to 
prevent it? With cloud analytics, we can do this—
today. This is the new data paradigm.”

Self-service, evidence-based analytics

The new data paradigm uses self-service analytics  
tools, which provide research-on-demand with 
immediate insight into data through dashboards, 
visualizations, and alerts. Staff can segment and 
cross-reference the most current data available, while 
analysts can focus on helping them interpret results 
instead of programming complex data queries. As 
new data comes in and trends change, the results 
update instantaneously, so health organizations  
can quickly formulate ways to respond.

“The role for analytics going forward,” said Kos,  
“is to provide, at a minimum, that automated 
summary based on the needs of the clinician. 
Without it, there’s a sea of unstructured and 
unformatted notes to pore through.”

Clinical analytics can benefit hospital department 
heads, as well as frontline clinicians. “If all this data  
is being collected,” Kos continued, “why not use it  
to gauge departmental performance? How can the 
department improve the care it delivers? How is it 
doing quarter to quarter? How does one department 
compare with other departments in the hospital? 
What is best practice? What are the areas for 
improvement?”

Clinical analytics can support decisions to improve 
care outcomes. “Evidenced-based practice, evidence-
based medicine, and evidence-based care are really 
important,” Kos added. “The irony is that evidenced-
based practice often means we don’t look at our own 
process, our own data, our own information. We want 
to make sure we start surfacing evidence in practice 
as opposed to limiting ourselves to evidence by 
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proxy, such as data from a clinical trial that was done 
in another country years ago. To me, this is the 
essence of clinical analytics.” 

Analytics informed by a hospital’s own clinical 
practices, facilities, and patient population can help it 
proactively identify at-risk patients. “Aside from 
informing quality and performance, clinical analytics 
can lead to risk stratifying patients who are frequent 
attenders,” Kos continued. “It can systematically 
answer questions like: Which patients are falling 
through the cracks? Who is missing follow-up 
appointments? Who is trending poorly?”

Predictive patterns 
Hidden patterns and trends become visible when 
health organizations apply analytics to large amounts 
of data from sources such as EMRs, smart medical 
devices, patient and population demographics, and 
the public domain.

“When we tell health organizations that we can 
predict five years ahead of time whose congestive 
heart failure will progress and how rapidly, they have 
trouble conceptualizing that,” said Dr. T. Greg 
McKelvey Jr., head of clinical insights at KenSci, a 
Seattle-based Microsoft partner specializing in health 
analytics. Predictive analytics is a data-driven crystal 
ball taking analytics to the next level, beyond 

descriptive or diagnostic methods that look 
backwards on what happened and why. You can look 
at what happened, and what is happening in real 
time, to not only predict what will happen, but to 
shape it using advanced methods known as 
prescriptive analytics.

Clinical analytics makes use of a steady stream of data 
to reveal trends applicable not just to individual 
patients, but also to large patient populations. 
Continuous data feeds from smart devices, along with 
scheduled interactions with chronically ill patients, 
help clinicians fine-tune personalized care plans and 
intercede before crisis events occur. This is particularly 
useful when the window of opportunity is in minutes, 
or even seconds, and care teams need to make very 
quick, critical decisions that may save lives. 

“Optimizing intensive care is an area that gets people 
very excited,” said McKelvey. “We built an algorithm 
on the opposite end of the time scale from long-term 
patient care. Using second-by-second data from 
sensors, we can actually predict if and when a 
seriously ill patient needs to be transferred to 
intensive care. We call it ‘inpatient deterioration 
prediction.’ We’re able to predict with very, very high 
accuracy which people are at risk. The algorithm 
provides a bridge between ‘care as usual’ and the last 
possible second for intervention.”

Analytics helps reduce expensive guesswork that 
causes critical delays in care. In the United Kingdom, 
the National Health Service (NHS), Poole Hospital 
NHS Foundation Trust, and the University of Kent 
teamed up with Microsoft and healthcare IT 
developers Shearwater Systems and Graphnet Health 
to apply clinical analytics to data from wearable 
devices. The goal is to predict the likely onset of 
epileptic seizures far more accurately than is possible 
now.

The solution, myCareCentric, collects data from each 
patient via a wearable device and a mobile app. It 
combines this information with related data from 
community, social care, and clinical settings, and 
stores it in Microsoft HealthVault, hosted in Microsoft 
datacenters. “This technology can help us identify 
patterns of stress, behavior, lifestyle, and other factors 
that contribute to seizure risk and frequency,” said Dr. 
Rupert Page, Chief Clinical Information Officer and 
Consultant Neurologist at Poole Hospital. Researchers 
are beginning to process data sets to build 
intelligence about seizure patterns. The plan is to use 
Microsoft Azure Machine Learning to develop 
algorithms and classifiers that will help detect 
seizures.

Learn how Poole Hospital NHS Foundation Trust in the United 

Kingdom is changing the way clinicians evaluate and treat people 

with epilepsy.

https://enterprise.microsoft.com/en-us/articles/industries/health/personalizing-epilepsy-care-wearable-analytics/
https://enterprise.microsoft.com/en-us/articles/industries/health/personalizing-epilepsy-care-wearable-analytics/
https://enterprise.microsoft.com/en-us/articles/industries/health/personalizing-epilepsy-care-wearable-analytics/


D I G I T A L  T R A N S F O R M A T I O N  I N  H E A L T H 6

Encouraging population health

Clinicians can apply clinical analytics when treating 
various forms of chronic illness. “People with chronic 
diseases end up in the hospital far too often,” said 
Lawry. “The hospital should really be a place of last 
resort.” In other words, too often, by the time a 
patient reaches the emergency room, it’s already too 
late. “Part of the reason the healthcare system is so 
broken,” said McKelvey, “is that we are obsessed with 
heroic last-minute care. We ignore year-over-year, 
boring, unsexy things that actually preclude the need 
for heroics.”

Health organizations understand all too well that 
chronic diseases drive 70 to 80 percent of healthcare 
costs worldwide, an amount equal to ten percent of 
the world’s gross domestic product (GDP)2, and that 
hospitalization of chronically ill patients is a primary 
reason costs are soaring. This is why individual 
wellness and population health is a new industry 
obsession. 

“Population health is this sexy new thing that 
everyone talks about,” observed Lawry. “If we had 20 
people write down their definition, we would have at 
least 19 variations, but population health is still the 
thing to hang onto.” Doing a better job of managing 
health in populations of people, Lawry said, requires 
managing the care process differently. 

With analytics, providers and payers can augment 
their patient data with the wealth of information 
available in the public domain. This includes 
community health data, social demographics, census 
data, weather, crime statistics, health research, 
nutrition studies, epidemiology, trends in 
communicable diseases, drug efficacy studies, and 
other sources of relevant data. 

Proskriptive, a healthcare data science company 
based in Boise, Idaho, provides technology solutions, 
built on Microsoft Azure, that use predictive and 
behavioral analytics to identify health risks within 
various populations. “This is where technology is so 
amazing,” Michael Hollenbeck, CEO of Proskriptive, 
said. “We can do socioeconomic profiling. We can 
draw in census bureau data, neighborhood 
demographics, data on marital status and its effects 
on post discharge care, and so on. Then there’s 
genomics,” he added. Such data helps identify the 
factors that affect population health. 

Learn more about Population Profiler from Proskriptive. 

Predicting and mitigating chronic illness
If caregivers could understand early what’s happening 
with a chronically ill patient, they could intervene at 
precise times to prevent hospitalization or the need 
for end-of-life heroics. Even better, they could help 
prevent the onset of the disease in the first place.  
This is where predictive analytics comes in. 

http://proskriptive.com/solutions/
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“The other primary source for the patient’s medical 
history, apart from EMR data, is claims data from the 
payer,” said Hollenbeck. “Suppose a merged clinical 
and claims record for each patient was securely 
available online, where both the primary care 
physician and the urgent care doctor could access it,” 
he continued. “Now we are talking about a ‘golden 
record,’ which contains all the healthcare information 
about a patient in one place.”

The next step is to use this data to profile the health 
status of each patient in a payer’s network. Machine 
learning engines can process this merged data, along 
with publicly available data, to identify individuals at 
risk for developing chronic diseases like diabetes or 
specific forms of cancer. Providers could then contact 
those individuals, bring them in for assessments, and 
create personalized care plans to keep them healthy. 

Chronic illness and disorders that affect quality of life 
may not always be curable, but early detection can 
mitigate their impact. Stockholm-based Optolexia has 
developed a groundbreaking solution that screens 
young children for dyslexia. Using eye-tracking 
hardware to detect eye movement patterns, and an 
analytics engine based on Microsoft Azure Machine 
Learning, the tool can help identify the 10 to 15 
percent of school-age children thought to have it.

With earlier diagnosis, students can receive 
appropriate treatment to boost their learning skills 

before they fall into a cycle of academic failure that 
damages their confidence. “By helping children do 
better in school, we improve their chance of having  
a good job and a good life and contributing positively 
to society,” said Mattias Blomgren, Head of Children 
and Student Health for the Municipality of Järfälla. “For 
children with dyslexia, early intervention is key to 
making that happen.”

Learn how Optolexia is using analytics to help identify children  

with dyslexia.

picture.” Applying machine learning to data from 
millions of EMRs, KenSci’s algorithms can accurately 
predict the progression of chronic disease and time 
the need for intervention with individual patients. 
“This allows the provider to stratify risk,” explained 
McKelvey. “If you have good stratification, you can 
allocate your resources with more control in a more 
rational way. Right now the ‘rational way’ is to apply 
the same level of effort to everyone. But as a primary 
care doctor, the list of things I’m supposed to do for 
every patient is impossible to achieve.”

The first step is to “clean” data, reconciling different 
data sources to put them into a common schema, or 
format. Once KenSci helps its customers migrate their 
data to Azure, it then runs algorithms over that data. 
“We have a discovery service that looks at the 
packets of information coming in,” said McKelvey. “It 
understands different types and flavors of data, such 
as laboratory values, streaming vitals, and so forth. It 
turns that into the common schema.” KenSci’s 
algorithms work on-premises as well. The data stays 
in the client’s possession, whether on-premises or in 
the cloud. “We bring our analytics engines to the 
customer,” said McKelvey. “We don’t ever take 
anything out. It’s still there.”

KenSci’s algorithms learn as they go without 
understanding the data content or its origins. They 
simply look for patterns. The algorithms keep the 

Advanced analytics algorithms

Advanced analytics holds great promise for under-
standing, treating, and ultimately predicting and 
preventing diseases.

Preventative medicine is a major focus for KenSci. 
“We’re biased,” McKelvey admitted. “We have doctors 
on staff, including myself, who are trained in preventive 
medicine. So we’re very oriented to framing the big 

https://enterprise.microsoft.com/en-us/customer-story/industries/health/optolexia/
https://enterprise.microsoft.com/en-us/customer-story/industries/health/optolexia/
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knowledge they acquire, allowing KenSci to apply that 
knowledge across customers. “We can actually do this 
at scale. Our algorithms have been seasoned and 
hardened by millions and millions of records. But the 
specific information never gets shared, just the 
intelligence from the algorithm itself. So one customer 
benefits from another customer’s information without 
ever violating patient privacy.”

Learn how KenSci is helping providers use machine learning to 

improve health outcomes and reduce costs.

Artificial intelligence
Microsoft is investing research and development 
resources to develop sophisticated cloud-based 
machine learning and artificial intelligence (AI) 
platforms.

“Microsoft is equipping leading health organizations 
directly with innovative tools for advanced analytics 
and AI,” said Lawry. “We’re also infusing advanced 
analytics and AI into all Microsoft solutions and 
helping a broad range of partners who serve health 
organizations infuse AI into their health and medical 
solutions.”

Artificial intelligence vs. machine learning  

Artificial intelligence (AI) encompasses all aspects of machine 

intelligence, extending the capability of IT systems to sense, learn, 

understand, and make informed decisions. Machine learning (ML)  

is subfield of AI focused on helping IT systems learn from the data 

algorithms process.

Learn more about Microsoft’s vision for artificial intelligence  

in health.

One example of Microsoft’s AI investments in health  
is InnerEye, a research project that uses machine 
learning and artificial intelligence to help radiation 
oncologists treat tumors and monitor the progression 
of cancer. Preparing a radiotherapy treatment or 
surgery approach for a patient with a tumor can take 
hours, because doctors need to map the tumor, as 
well as healthy parts of the body that radiation can 
damage. InnerEye reduces this process to minutes, 
building 3-D representations of tumors and healthy 
organs with accuracy similar to current manual 

methods. Assisted AI like InnerEye can work alongside 
clinical experts, providing tools to augment their skills.

Learn more about the InnerEye research project.

The new data paradigm 

“The new paradigm for healthcare is about real time 
data and being predictive,” said Lawry. “It’s about 
giving your workgroup better access to information 
and developing knowledge using machine and 
sensor data and analytics in the cloud. It’s about 
making you, the physician, an even better doctor. It’s 
about making you, the knowledge worker, better at 
making tools to work for you. We’re talking about 
improving clinical and operational effectiveness. 
We’re talking about quality of care and quality of life, 
which are important to everyone wherever they are 
in the world.”

Learn how to turn data into intelligent action with Cortana 

Intelligence Suite services from Microsoft.

IDC. (2014). Driving Data Growth in Healthcare: Challenges and 
Opportunities for IT. Retrieved from https://www.emc.com/leadership/
digital-universe/index.htm: https://www.emc.com/analyst-report/digital-
universe-healthcare-vertical-report-ar.pdf

The Commonwealth Fund. (2014, June). Mirror, Mirror on the Wall: 
How the Performance of the U.S. Health Care System Compares 
Internationally. Retrieved from http://commonwealthfund.org: http://
www.commonwealthfund.org/~/media/files/publications/fund-
report/2014/jun/1755_davis_mirror_mirror_2014.pdf
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https://enterprise.microsoft.com/en-us/articles/industries/health/fighting-death-data-science/
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http://democratizing-ai-in-health.azurewebsites.net/
http://democratizing-ai-in-health.azurewebsites.net/
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Clinical analytics provides insights to help clinicians improve the quality of care
Which chronic disease 
patients are at risk?

Analytics Engine Data-driven insights 
to assist clinicians  
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