Vanderbilt's AI-powered EHR voice assistant saves
time for caregivers
Bill Siwicki

The VEVA tool has helped improve caregiver productivity and efficiency – and providers appreciate that it reduces the number of clicks per query.

Vanderbilt University Medical Center in Nashville, Tennessee, is one of the largest academic medical centers in the Southeast, serving the
primary and specialty healthcare needs for patients throughout Tennessee and the mid-south.
THE PROBLEM
Like many other healthcare organizations, Vanderbilt's caregivers have felt the administrative burden of clinical documentation and laborintensive healthcare technologies. Caregivers found that the day-to-day practice of medicine was challenged by IT workflows that got in the way
of, rather than improving, patient care.
Querying and entering patient information via keyboard and mouse, for example, proved to be an inefficient use of the caregivers' expertise and
was taking them away from engaging with their patients at the bedside.
PROPOSAL
In 2011, when Apple debuted Siri, and in 2016, when the Amazon Echo became prolific, it also became clear that advances in artificial
intelligence and natural language processing had matured to the point where communicating naturally with technology was no longer sciencefiction, said Dr. Yaa Kumah-Crystal, core design advisor at Vanderbilt University and assistant professor of biomedical informatics and pediatric
endocrinology at Vanderbilt University Medical Center.
"We knew we could leverage these technologies to entirely bypass the keyboard and mouse and instead empower our providers to use their
voice to interact with the HER," she said.
Vanderbilt partnered with Nuance Communications at that point to develop a voice user interface prototype for the electronic health record. They
called it the Vanderbilt EHR Voice Assistant, or VEVA.
This virtual tool enables caregivers to interact with the EHR using speech naturally. In this way, caregivers can easily retrieve information from
the EHR to better understand the patient story when delivering care, she said. Today, VEVA linked with the EHR has been tested with more than
20 caregiver users.
MARKETPLACE
Vanderbilt's VEVA HER voice assistant is a homegrown technology, with the help of a vendor, Nuance. As a result, it is difficult to point to direct
examples of other such products in the marketplace. But there are other vendors on the market with different types of voice assistant technology,
such as IBM, Infor, Oracle, Salesforce and SAP.
MEETING THE CHALLENGE
In partnership with Nuance, Vanderbilt's team of medical informaticists, clinicians and software engineers used AI and natural language
processing to build a voice interface prototype.
"Our providers can launch the VEVA application through the EHR in the context of a patient encounter," Kumah-Crystal explained. "FHIR
resources are used to retrieve relevant content about the patient and render it back to the provider. For example, the provider can ask VEVA a
question or say, 'Tell me about this patient.'
"VEVA applies its natural language understanding engine to translate that voice command into text and presents relevant results to the provider,
such as a summary of the most recent patient visit," she said.
"VEVA does not only answer the question posed but, using natural language understanding, infers the intent behind the question and provides
additional context." Dr. Yaa Kumah-Crystal, Vanderbilt University Medical Center
Providers also can ask specific questions about recent diagnoses, lab test results and medications.
"VEVA does not only answer the question posed but, using natural language understanding, infers the intent behind the question and provides
additional context," she noted. "If the provider asks about the patient's weight, for example, the system not only provides the current weight, but
will also mention the previous weight, degree of change and other trend information. This information is presented as voice replies, textual
information and on-screen graphics."
In other words, the VEVA assistant is designed to support busy caregivers and their workflows, diminishing the administrative and information
retrieval burden of navigating unintuitive graphical user interfaces, she added.
RESULTS

By testing the voice assistant's functionality in the caregiver workflow, Vanderbilt caregivers have realized enhancements in the delivery of care.
They are armed with efficient, simple ways to retrieve valuable patient information, which helps them better understand the patient's story in order
to manage care, Kumah-Crystal said.
"VEVA has demonstrated the ability to impact on caregiver productivity and efficiency," she explained. "In particular, providers can save time by
reducing the number of clicks per query, which translates to a 15 percent improvement in task-time savings."
Finally, VEVA rates well in system usability testing and has improved the providers' workflow experiences by enabling them to interact with the
EHR using simple, intuitive, natural language queries, she added.
ADVICE FOR OTHERS
"We recommend that organizations start with a baseline assessment of both the amount of time providers spend on administrative tasks, as well
as the impact this creates on workflows and caregiver productivity," Kumah-Crystal advised. "Without this baseline, it can be difficult to measure
progress and success of the virtual assistant or any voice-powered technology."
Next, do the required homework and create a business case for workflow optimization, she said. Explore advances in machine learning, AI and
natural language processing, and learn more about prototypes that are available and working in other organizations, she said. Find out about
vendors that can leverage these technologies to make voice interaction with EHRs a reality, she added.
"A cross-functional team is essential as well," she suggested. "Include subject matter experts across a range of disciplines, including caregivers,
clinical informaticists, software engineers and information theorists. Build an overarching model and make sure you take into consideration the
providers' workflow, information needs and so on."
Additionally, build a prototype while users test and provide their feedback, she said.
"You want to understand information theory and map queries and content to satisfy provider's needs," she concluded. "Find out how you might
'break' the technology to uncover the commands it can't handle, for example, so you can overcome those before you make the solution widely
available."

