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Solution: Watson Health    Industry: Healthcare   
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Medtronic
A cognitive mobile assistant app helps with daily diabetes
management
Diabetes dramatically impacts people’s lives, and managing it successfully
requires constant vigilance. Medtronic harnessed the IBM® Streams platform
to help people manage their diabetes, building a mobile personal assistant
app that facilitates diabetes management by providing actionable* glucose
insights and predictions.

Business challenge
With worldwide diagnoses of diabetes on the rise (external link), how can Medtronic help
people with diabetes more easily monitor their condition and help them avoid severe and
costly health complications?
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Predicts within a 1 – 4-hour window²

and with high accuracy if patients are at risk of low glucose excursions

~39 more minutes each day³

spent in a healthy glucose range by diabetes patients who used the app

Helps enable more informed decision-making

by patients around insulin management and diet

Transformation
Medtronic and the IBM Watson Health® team built the Sugar.IQ with Watson¹ solution, a
cognitive mobile personal assistant app that provides real-time actionable glucose insights
and predictions.

Results

Business challenge story
Tackling a worldwide health epidemic

By 2040, the International Diabetes Federation anticipates that more than 642 million
people will be living with diabetes (external link).

Pratik Agrawal, Director of Data Science & Informatics Innovation in the Diabetes Group at
Medtronic, explains: “Type 1 diabetes is an autoimmune disorder where insulin production
in the pancreas is inhibited, whereas type 2 diabetes inhibits the body’s ability to effectively

https://www.ibm.com/watson/health/
http://www.idf.org/about-diabetes/facts-figures
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metabolize glucose. Both conditions lead to glycemic variability. To avoid serious
consequences, people with diabetes must regularly monitor their glucose levels and take
action when necessary to maintain glucose control.”

People with diabetes generally want to be able to manage their condition independently,
and to live their lives to the fullest without risking a visit to the emergency room. With cases
of both type 1 and type 2 diabetes rising, Medtronic recognized the need to create a new
generation of glucose monitoring solutions that would give people the tools to help manage
their diabetes more easily, in combination with routine support from healthcare
professionals.

“Traditionally, Medtronic has provided systems such as continuous glucose monitors and
insulin pumps, which are physical devices used predominantly by people on insulin therapy
to monitor glucose levels and administer insulin directly to the body. We knew that if we
could harness these devices and provide continuous feedback on individuals’ glucose levels,
the potential existed to support millions of people in the daily management of their
condition,” Agrawal says.

“The growing popularity of wearable technology also meant that all-important biometric
data on diet, exercise, sleep and medication was becoming easier to capture,” he continues.
“The challenge was to gain actionable insight from this massive volume of data, and deliver
it to users quickly enough for them to make appropriate decisions.”

Transformation story
Insights to help reduce the burden of diabetes

To bring its new solution to market rapidly, Medtronic worked with the IBM Analytics and
Watson Health teams to develop the Sugar.IQ with Watson solution, a cognitive mobile
personal assistant app available exclusively with the Guardian Connect CGM (Continuous

The Sugar.IQ with Watson app gives people the insight to help
manage their diabetes.

— Pratik Agrawal, Director of Data Science & Informatics Innovation, Diabetes Group,
Medtronic

“
”

https://www.ibm.com/analytics/
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Glucose Monitoring) system.⁴ The Sugar.IQ with Watson app provides real-time actionable
glucose insights and predictions for individuals with diabetes, helping to make daily diabetes
management easier.

Agrawal says: “Without the right monitoring tools, people with diabetes are left in the dark.
They struggle to reduce glucose variability because glucose levels depend on so many
factors — medication and insulin intake, meal content, size and timing, activity type and
intensity, sleep, stress, weather and location, among other factors. They can’t always predict
when they are heading towards a low glucose episode. The Sugar.IQ with Watson app can
shine a light on these factors, helping them see their glucose in a contextually relevant
setting.

“But it’s not just about enlightening people about their current glucose status — we are also
working on using IBM cognitive analytics to personalize these insights, based on each
individual’s behavior patterns and the history of their glucose levels.

“For example, we designed the solution so that it can process certain factors that affect
each individual’s personal glucose levels — food, sleep, stress and so on. The app helps
users by letting them make more informed glucose-related decisions, for example by
identifying patients’ food choices or other habits in ways that tend to work better for them,
so that they can live their lives to the fullest.”

Amit Singh, IT Director of Digital Platforms at Medtronic, continues: “Before we started the
development of the Sugar.IQ with Watson app, we correlated anonymized data from users’
insulin pumps and glucose monitors with their history of hypoglycemic [low glucose level]
episodes.

“To provide insights that can really help people with diabetes, we needed a way to
generalize and personalize the model, and process data at real-time speed and scale,” Singh
explains. “Our insulin pumps send us data every 24 hours, and wearable continuous glucose
monitors send data every 5 minutes, so we expected to have millions of data points to
analyze.”

Working with the Watson Health team, Medtronic designed an architecture that stores
incoming medical device data in a staging area based on IBM Db2® data management
software. The solution then passes the data into the security-rich Watson Health
environment for analyzing health data and extracting cognitive insights, which are then
relayed back to the Sugar.IQ with Watson app for the user.

https://www.ibm.com/analytics/us/en/db2/
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Singh adds: “IBM Streams analyzes the data as it flows in from the devices, using predictive
models to assess each person’s current situation and the risk of their glucose levels falling
outside safe thresholds. So, we can provide meaningful and personalized tools and insights
and create awareness if the models detect significant patterns.

“We wouldn’t have been able to make this project a reality without the technology and
expertise of IBM. The IBM team delivered a truly end-to-end solution, including experience
in design, cognitive computing, mobile app development and quality control.”

Results story
Helping make daily diabetes management easier

With the Streams offering at the heart of the Sugar.IQ with Watson solution — and supported
by a security-rich, purpose-built cloud from Watson Health — Medtronic and the Watson
Health team developed an innovative cognitive mobile app for individuals with diabetes. It
provides real-time actionable glucose insights and predictions to help make their daily
diabetes management easier.

Agrawal says: “Teaming with IBM, we built a solution that we hope will enhance the lives of
people with diabetes everywhere. For example, if a user logs that they are planning to eat a
dish of pasta for lunch, our app should be able to combine data from similar meals in the
past with current glucose levels, and inform the user whether that meal is likely to be a
smart choice — helping them make an informed decision.* Many of our customers have told
us that the pressure of continually self-testing* and anticipating the consequences of eating,
exercising or sleeping can be a major source of stress. Our hope is that with the Sugar.IQ
with Watson solution, they will be able to have much more confidence that they are in a
stable condition, and that their lifestyle is keeping them on the right track.”

The initial research dataset from Medtronic included data on 10,000 people with diabetes.
More recent data revealed that people using the Sugar.IQ with Watson app spent 39 more
minutes per day on average in a healthy glucose range compared with the time spent before
they used the app. This included 35 minutes less time in high glucose ranges and 4 minutes
less time in low glucose ranges, representing more than 9 additional days in a year that a
person with diabetes is spending in a healthy glucose range.³

In addition, together with the Watson Health team, Medtronic recently launched the
Sugar.IQ app’s newest feature, the IQcast feature, which is built on AI and machine-learning

https://www.ibm.com/cloud/streaming-analytics
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models. Demonstrating a high level of accuracy — as measured by Area Under the Curve
(AUC)² — the models analyze multiple signals to assess when someone with diabetes has a
low, medium or high risk of experiencing a low glucose event within an upcoming 1 – 4-hour
window. The degree of predictive accuracy that the IQcast feature can achieve increases as
a low blood sugar event becomes more imminent.

Agrawal concludes: “Thanks to our IBM solution, we can provide timely insights to help
people manage their diabetes.”

Medtronic

Medtronic (external link) is a global healthcare solutions company committed to improving
people’s lives with medical technologies, services and solutions, such as the Sugar.IQ with
Watson app. Focusing on the most pertinent health issues worldwide, Medtronic builds
technologies and conducts research that will keep the future healthy. Its guiding principle is
to contribute to human welfare by applying biomedical engineering to the research, design,
manufacture and sale of instruments and devices that alleviate pain, restore health and
extend life.

About Watson Health

Watson Health is a data, analytics, and technology partner for the health industry. Supported
by the innovation of IBM and intelligence of Watson, we are committed to helping build
smarter health ecosystems. Through the combination of our deep industry expertise in
health, data and analytics, actionable insights, and reputation for security and trust, Watson
Health is working together with its clients and partners to help them achieve simpler
processes, better care insights, faster breakthroughs, and improved experiences for people
around the world. Learn more at ibm.com/watson/health.

Solution components

Db2

Streams

•
•

http://www.medtronic.com/us-en/index.html
https://www.medtronicdiabetes.com/products/sugar.iq-diabetes-assistant
http://ibm.com/watson/health
http://ibm.com/watson/health
https://www.ibm.com/analytics/us/en/db2/
https://www.ibm.com/cloud/streaming-analytics
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To learn more about the IBM solutions featured in this story, please contact your
IBM representative or IBM Business Partner.

 

Read important safety information about the Sugar.IQ with Watson solution here (external link).

From Medtronic data on file and clinical observations findings presented at the American Diabetes

Association 78th Scientific Sessions in 2018 and the American Diabetes Association 77th Scientific

Sessions in 2017.

Data on file. Dataset summary from voluntary uploads of Guardian Connect system to CareLink

Personal database from June 2018 to February 2019.

Read important safety information about the Guardian Connect CGM system here (external link).

*The system is intended to complement, not replace, information obtained from standard blood glucose

monitoring devices. All therapy adjustments should be based on measurements obtained from standard

blood glucose monitoring devices and not on values provided by the system.
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https://www.ibm.com/case-studies
https://www.medtronicdiabetes.com/important-safety-information#guardian-connect-cgm-system
https://www.medtronicdiabetes.com/important-safety-information#guardian-connect-cgm-system
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Produced in the United States of America, September 2020.

IBM, the IBM logo, ibm.com, Db2, and Watson Health are trademarks of International Business
Machines Corp., registered in many jurisdictions worldwide. Other product and service names might
be trademarks of IBM or other companies. A current list of IBM trademarks is available on the web
at “Copyright and trademark information” at www.ibm.com/legal/copytrade.shtml.

This document is current as of the initial date of publication and may be changed by IBM at any
time. Not all offerings are available in every country in which IBM operates. The performance data
and client examples cited are presented for illustrative purposes only. Actual performance results
may vary depending on specific configurations and operating conditions. THE INFORMATION IN
THIS DOCUMENT IS PROVIDED “AS IS” WITHOUT ANY WARRANTY, EXPRESS OR IMPLIED,
INCLUDING WITHOUT ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND ANY WARRANTY OR CONDITION OF NON-INFRINGEMENT. IBM products are
warranted according to the terms and conditions of the agreements under which they are provided.

Sugar.IQ with Watson is not an IBM product or offering. Sugar.IQ with Watson is sold or licensed, as
the case may be, to users under Medtronic’s terms and conditions, which are provided with the
product or offering. Availability, and any and all warranties, services and support for Sugar.IQ with
Watson, is the direct responsibility of, and is provided directly to users by, Medtronic.

Statement of Good Security Practices: IT system security involves protecting systems and
information through prevention, detection and response to improper access from within and
outside your enterprise. Improper access can result in information being altered, destroyed,
misappropriated or misused or can result in damage to or misuse of your systems, including for use
in attacks on others. No IT system or product should be considered completely secure and no
single product, service or security measure can be completely effective in preventing improper use
or access. IBM systems, products and services are designed to be part of a lawful, comprehensive
security approach, which will necessarily involve additional operational procedures, and may
require other systems, products or services to be most effective. IBM DOES NOT WARRANT THAT
ANY SYSTEMS, PRODUCTS OR SERVICES ARE IMMUNE FROM, OR WILL MAKE YOUR ENTERPRISE
IMMUNE FROM, THE MALICIOUS OR ILLEGAL CONDUCT OF ANY PARTY.

http://www.ibm.com/legal/copytrade.shtml

