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REDUCING PATIENT FALLS WITH THE OCUVERA SYSTEM



ABOUT THE FACILITY
Ocuvera's oldest customer has been an award-winning, forward-thinking player in
keeping their community healthy for decades. A nonprofit health system serving the
community since 1926, this system consists of many separate services and facilities,
including health colleges, a specialized cardiac care center, and medical centers. The
main hospital in the health system has 640 beds across two campuses. The main medical
center cares for a diverse range of patients in both acute care and outpatient facilities,
including specialized units for strokes, pediatric care, and neurological rehabilitation.
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PATIENT FALLS
One of the most significant challenges for this hospital, along with most other hospitals
in the country, is preventing patient falls. Organizations may be responsible for many of
the resulting costs from patient falls, including diagnostic tests, even if the patient isn't
injured. Patients who fall can become afraid of falling, leading to them moving less and
declining physically when they need to be strong to recover. No nurse wants to see their
patient fall: it can be very discouraging to see patients who were making good progress
be set back, especially when the patient is injured. 

Even with the use of standard best practices to reduce patient fall risk, such as bed
alarms, hi-lo beds, regular rounding, and 1:1 care (sitters), patient falls have remained a
significant problem. This facility sought new, innovative solutions that could more
reliably address the problem of patient falls. 
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ABOUT THE 
OCUVERA SYSTEM
A hospital must be open to big,
transformative ideas for improving patient
care to work with brand new technologies.
Ocuvera was fortunate enough to find such a
hospital for their first customer when they
approached the facility in 2014 about a new
fall risk reduction solution.

Ocuvera is based in Lincoln, NE. Started by a
group of technology experts and
mathematicians in 2012, Ocuvera's goal since
its beginning has been to develop technology
solutions that save lives. Specifically, their
idea was to create an automated video
monitoring system that, driven by artificial
intelligence (AI) and customized algorithms,
could predict ahead of time when a patient
was at risk of falling. They wanted to use a
three-dimensional (3D) sensor that would
monitor a patient while they were in bed.
When the system's AI detected movements
that indicated the patient might be trying to
get out of bed, it would send an alert to
nurses. After they received the alert, nurses
could decide how best to respond to help
their patient. Since many falls occur after a
patient tries to get out of bed on their own,
Ocuvera thought stopping these unattended
bed exits before they occurred could be an
effective way to keep patients from falling.  



EARLY TESTING
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Ocuvera began working with their first
customer in May of 2014. At this point,
the Ocuvera system was still just an
idea - the development team had done
some early work on the algorithms that
would underlie the system, but the
crucial clinical perspective was missing.
Ocuvera needed to work with a real
hospital that had a clinical expertise in
preventing patient falls in order to gain
understanding about how to address
the issue, and this hospital was willing
to help.

Initially, Ocuvera sensors were installed
in patient rooms to record anonymized
video of real patients and their
behaviors. For Ocuvera's algorithms to
successfully predict what patients
might do, they would need a massive
amount of data to learn from, so they
could understand what behaviors
tended to precede unattended bed
exits. The hospital worked with
Ocuvera to make sure this data
collection was carried out ethically,
with oversight from an Institutional 
 Review Board, proper consent
procedures from patients and nurses, 

and all privacy concerns
addressed. This data collection
began in 2015.  

Ocuvera's early collaboration with
this hospital defined what the
product later became, leading to
many significant advancements in
the system and countless valuable
lessons about the problem of falls
and how best to approach it.
Nurses who interacted with the
system provided Ocuvera with
invaluable feedback and were
always willing to test changes to
the algorithms or hardware that
the team implemented. Many of
the improvements Ocuvera has
made to its system were in
response to user requests from
these nurses. It was this close
collaboration between Ocuvera
and their partner hospital that
allowed Ocuvera's ideas to
develop into a functioning product
with proven results to help nurses
combat patient falls. 
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INSTALLATION AT REHAB
The neurological rehabilitation unit is where patient falls pose the greatest problem for
this hospital. There are many reasons why patients might be placed in the neuro rehab
unit,  and most of them mean an increased risk of falling. Neuro rehab patients tend to
stay longer than others. They might have trouble walking or maintaining their balance.
They might not remember their limitations or instructions to ask for assistance when
moving around. They may have traumatic brain injuries (TBI) or other serious physical
injuries. If they fall, they may re-injure themselves, which can be devastating to their
recovery. In all cases, increased movement is key to the rehabilitation process, which
means most patients in this unit are likely to get out of bed more often. 

Because of these factors, hospital leaders saw their neuro rehab unit as an ideal place to
test the Ocuvera system in a more official capacity. This unit has 30 beds and 3 separate
pods, each with its own nurses' station.

Starting in September 2016, Ocuvera slowly began testing the system with real patients.
At first, sensors were placed in just a few patient rooms - this way, nurses could keep a
close eye on how the system was working and give feedback on its behavior and how it
could improve. Though only a small number of patients were monitored in this 2016 field
test, the results were very positive, leading the hospital to decide to expand use of the
system to more rooms on the rehab unit in early 2017. 

As Ocuvera's algorithms improved based on feed back from the partnership, nurses
wanted to use the system with more and more patients. Usage continued to increase
steadily, ramping up over the first half of the year until the whole unit was using the
Ocuvera system by summer 2017. During this expansion, the Ocuvera system used
movable VESA mounts to mount their sensors on the wall - this allowed nurses to move
Ocuvera sensors between patient rooms as necessary.
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[Ocuvera] gives us the option of
checking on our patients more often.

- Acute Rehab Floor Nurse
 

USING THE SYSTEM
Nursing staff took advantage of the
Ocuvera system's customizability,
developing a way of using the system that
suited both the unique needs of the rehab
unit and of the hospital as a whole. After
their initial experience using the system,
nursing teams on neuro rehab developed
their own workflow for which patients
would be monitored with Ocuvera. In
general, all rehab patients were monitored
with the Ocuvera system their first night.
The goal was to get every patient as highly
functioning as possible according to their
individual needs. For example, if a patient
had been independent at home before
being admitted to the hospital, the goal
would be to get them back to that level of
mobility. Nurses would initially use
"Predictive Mode" on new patients: this is a
sensitivity setting that sends an alert when
the system predicts that a patient is trying
to exit the bed on their own. As patients
recovered, nurses would slowly give them

more and more trust. Using the Ocuvera
system helped them to do this with
confidence, since video from the rooms
can act as an extra set of eyes on patients
who are regaining mobility. Once a patient
showed they could reliably remember to
use their call light when they needed help,
a nurse would likely switch the sensitivity
to "Bed Exit Mode," where they would
receive an Ocuvera alert only after the
patient had exited the bed. As soon as
nurses knew the patient was likely to be
able to safely exit the bed on their own,
they would transition to "Video Only
Mode," where no alerts were sent, but
video monitoring was still available, so
that nurses could watch their patients
remotely while allowing them to move
independently. Eventually, the system
would be turned off completely as patients
progressed and nurses fully trusted their
movements.
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On the neuro rehab unit, nurses reported
using the system with patients
experiencing a variety of conditions,
including high fall risk, TBI, dementia,
Alzheimer's, delirium, impulsiveness,
confusion, stroke, other cognitive
impairments, joint replacement, or patients
in detox. They also found the system useful
for patients needing isolation, sitter
replacement, or monitoring during the first
24 hours of their stay.  

For example, Ocuvera was used to monitor
one TBI patient in January 2017. Nurse
Manager Christie claims Ocuvera helped
nurses take this patient "off of one-to-one
care sooner" and that they "recovered
more quickly." Another TBI patient had
great difficulty sleeping with the door open
and light coming in from the hallway. The
Ocuvera system let the nurses monitor this
patient from right outside the closed door,
so that they could sleep better, which is key
to recovery from a TBI.

means of receiving alerts. Occasionally, a
nurse's aide would be assigned to carry a
mobile device. Sometimes, all nurses
would carry mobile devices if they knew
they were monitoring a patient who
tended to move very quickly, making
everyone on the pod responsible for that
patient. 

An Ocuvera alert is sent to any nurse
carrying an Ocuvera mobile device for that
patient, as well as to a monitor placed at
the nurse's station. The nurses on neuro
rehab found that because there was
already someone physically at the
monitoring station the majority of the time
to perform charting, it was most useful to
have the monitoring station be the primary

USING THE SYSTEM

USE CASES
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In some cases, nursing staff got creative
and found novel uses for the Ocuvera
system beyond its ability to predict
unattended bed exits. For example,
nurses found that Ocuvera was useful for
keeping an eye on patients who were
considered flight risks, making sure they
did not leave the hospital before it was
safe for them to do so. Nurse manager
Christie said, "Ocuvera has helped
prevent one of our patients from eloping
multiple times." Nurses also used Ocuvera
to take patients off of 1:1 monitoring by
in-room sitters earlier. An Assistant Nurse
Manager says that Ocuvera "helps keep
the number of sitters down on the unit."
Medicare requires that patients be off of
1:1 monitoring for 24 hours before they
can be discharged from the hospital -
using Ocuvera gave nurses the confidence
to leave their patients without a sitter in
the room while still knowing they were
safe. 

This meant giving valuable time back to
the patients and enabling them to go
home sooner. As a final example, one
nurse manager said that Ocuvera "has
helped; this patient is challenging. He
really should be 1:1, but becomes very
agitated when anyone else is in the room
with him. We are able to watch him from
the live video stream to keep him safe."

USE CASES

We love it!
- Acute Rehab Floor Nurse
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All my nurses would quit if
they lost Ocuvera. 
- Nurse Manager

In 2018, Ocuvera began and this hospital planning a
large-scale deployment of what would be the first
generation of a commercially-available Ocuvera
system, to be deployed at 18 units with 89 sensors
covering 278 rooms. Installation began in late 2019
and concluded in early 2020. Expansion of the new
Ocuvera system has been successful, with many units
frequently using all of their available Ocuvera
sensors. Since 2020, the hospital has expanded use
of the Ocuvera system to all rooms in relevant units,
including three new units opened in 2020 and 2021.

HOSPITAL-WIDE EXPANSION
Based on the success of the rehab unit, leaders
began planning expansion of the Ocuvera system to
many more units. In 2017, 12 sensors mounted on
prototype carts were deployed throughout the
hospita's two campuses. Nurses gradually used the
sensors more, but the awkwardness of the carts and
the difficulty of positioning the sensors meant that
most patients at risk of falling were not monitored. 
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RESULTS

Looking at average fall rates in the neuro rehab unit, the impact of the Ocuvera system is
clear. Between 2016 and 2020, the average fall rate per 1,000 patient days was 6.50. When
restricted to patients who were monitored with the Ocuvera system over the same time,
the average fall rate per 1,000 patient days was 4.22. In 2020, the COVID-19 pandemic
presented unprecedented challenges for hospitals, including in the area of fall
prevention. Because of this, we expect all fall rates to be higher than usual during 2020.
When excluding 2020, the average fall rate per 1,000 patient days on neuro rehab was
6.03. Among Ocuvera patients, this number was 2.93. 

This means that using Ocuvera on neuro rehab resulted in a 35 - 51% reduction in fall
rates for patients monitored with the system. This is especially remarkable considering
that Ocuvera is used to monitor patients that typically experience significantly higher fall
rates. We would normally expect to see a fall rate roughly 200% higher among Ocuvera
patients, though this may vary based on selection criteria.  

Falls in Acute Neuro Rehab Unit
Average Rate Per 1,000 patient days

Overall Ocuvera Patients

-35%

2016 - 2020 Excluding 2020
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RESULTS

2016 2017 2018 2019 2020 2021 to July
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Inpatient Rehab Fall Rate
Per 1,000 Patient Days where Patient Originated from Bed

1. J. K. Cohen, “Nebraska hospital deploys AI, depth cameras to help curb patient falls,” Modern
Healthcare, Jan. 25, 2020. https://www.modernhealthcare.com/patients/nebraska-hospital-deploys-
ai-depth-cameras-help-curb-patient-falls

Healthcare staff who used Ocuvera on the neuro rehab unit expressed a very positive
experience with the system. Nurses noted that the system empowered them to do their
job more efficiently and to keep their patients safer. One nurse appreciated that they
were able to "see from the phone how fast [they] need to get to the room." Another said:
"I really like that Ocuvera has no audible alarm in the patient room, preventing disruption
to the patient." Representatives from this hospital expressed that they had seen a "steady
decline" in their falls over the last few years while using the system.

Our data reflects what nurses experienced:  the neuro rehab unit has seen a 70%
decrease in fall rates since the Ocuvera system was implemented. Based on decreases in
bed origin falls, and given estimates of the proportions of falls that originate from the bed
documented in the literature, we can estimate that these numbers would translate to
roughly a 25% reduction in overall fall rates when used on all patients at elevated risk of
falling or injury. 
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Of their partnership with Ocuvera, the
hospital's CEO said, "this collaboration
between our patient care staff and the
Ocuvera team used data to incrementally
develop a solution that got better and
better. In the end, it's people, not
technology, who serve patients, and
Ocuvera has empowered our nurses to
provide safer care." 

This hospital's decision to work with
Ocuvera early in the company's history
proved to be transformative for both
organizations. Crucially, it helped nurses
see a substantial decrease in patient falls
and improved their confidence in treating
their patients. Without this cooperation,
Ocuvera would not have been able to
develop its product into the innovative 

and effective fall solution it is today.
Everyone at Ocuvera is incredibly grateful
for the trust and partnership this hospital
has shared the last few years. They
continue to drive innovation in health
care, with Ocuvera as an effective tool in
their toolkit of providing exceptional
patient care. 

CONCLUSION

All my nurses ask why they can't
have this in every room.

- Nurse Manager


