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Introduction
A valuable opportunity for reducing the fall incidence in
hospitals, is alerting nurses when a patient is about to
fall. The goal of this study is to analyze what happens
before a fall, using the BRAVO Eagle Eye system for fall
detection and prevention (Fig. 1). That system is used in
this study to monitor inpatients with a high risk of falling.
Participants (n=25) are asked to keep a fall log for
comparison with the system alerts. Unfortunately, the fall
incidence in our sample was low (n=1) in comparison
with the expected lower bound (based on historical
data). This poster presents the successes and barriers
of our study for those who also develop, implement or
use technology in clinical practice.
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Figure 1. The BRAVO-EagleEye sensor: a stereo-camera 
that has on-board processing, generates a depth image, 
and sends out an alert when a dangerous situation is 
detected. 

Results
Basic characteristics (selection) of the participants (n=25):
• Mean age: 67 (35-90)
• Johns Hopkins: 12,8 (range 6-22)
• Recent fall: 50%
• Mobility difficulty: 15 of 24
• Fall risk increasing drugs: 23 of 24

Inclusion rate
Inclusion rate is below 40%. Main reasons that were provided
for patients (n=40) who did not (want to) participate: Patients
are in isolation (n=8), No informed consent (n=7), Going
home (n=7), Too ill (n=6), Have to be in sight of nurses (n=3),
Sensor rooms occupied (n=3).

Study evaluation
Because inclusion rates and fall incidence were low, we
performed a process evaluation with the involved researchers
and nurses. To this end, semi-structured interviews were
performed with senior nurses (n=3) from each participating
ward. Main conclusions and associated lessons:
• Still a need for such a fall prevention system
• JH not the right screening tool >> Increase trust on expert

opinion of the nurses >> Exploit methods to formalize
expert opinion.

• High workload >> Adapt study protocol and/or hire
research nurse to promote study and include patients. This
nurse should work on the participating ward.

• Wrong rooms for system installation >> Involve all nurses
early, instead of only consulting head nurse.

• Transferring patients to BRAVO rooms difficult >> Develop
a mobile fall system.

• Privacy worries are hardly reported >> Either the
explanation and cause are appreciated, or possibly it is a
secondary reason for not wanting to participate >>
interview non-participants

• Selection bias and underreporting of non-participants were
expected, which was partly confirmed by nurses (e.g.
caused by high work load).

• High turnover of nurses >> frequently repeat information
sessions to maintain enthusiasm and engagement

Conclusion and future work
More data on actual falls are necessary to really understand
what is happening before a fall. Only when a fall prevention
system can reliably predict falls, alerts can be sent to the
nursing staff. The lessons present in this paper can be used
to design a follow-up study, but generalize to other studies
that develop or implement technology in clinical practice.

X Fall Detection: warn the nurse afterwards
√ Fall Prevention: warn the nurse before, 

(When falls are likely to happen)

System evaluation
The BRAVO-EagleEye system is mounted in the ceiling and
monitors the bed with surroundings. A baseline recording is
made to improve the algorithms behind the alert system.

When a fall or dangerous situation is detected, monitoring
data preceding the incident is stored. Data is being analyzed
with a custom-made annotation tool (Fig. 2) to assess 1)
the quality of the system and 2) the prevalence of
dangerous situations.

We collected ±160 hour of event-based recordings. These
recordings include false positives as well as actual high risk
situations. The (single) fall in our sample was not recorded
because event-based recording was not working properly
early in the study.

Figure 2: annotation tool for
event-based recordings
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