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Drowsy driving is a serious problem that claims the lives of
many every year. Between 2011 and 2015, over 160,000
injuries and 3,600 deaths were attributed to drowsy driving
(National Center for Statistics and Analysis, 2017). These
numbers are likely underestimated due to the lack of physical
evidence after a crash (Akerstedt, 2000). To address this
problem, there exists a clear need for effective drowsy driving
mitigation techniques such as public policy, education and
drowsy driving technologies (Higgins et al., 2017). Although a
variety of drowsy driving mitigation technologies exist, are not
widely accepted, which is vital for adoption and effectiveness.

Shift workers are at particularly greater risk of being
involved in a drowsy driving crash than the general public
(National Sleep Foundation, 2019). Similarly, medical
professionals working the shift schedule are at a greater risk of
drowsy driving compared to the general population (Barger et
al.,, 2005). Nurses often experience drowsiness during their
work, which can carry over to their drive home (Caruso &
Hitchcock, 2010). Further, the proportion of drowsy driving
among nurses is high with 79% in 2007 (Scott et al., 2007).
Nurses are a unique population with a specific background and
training that tends towards specific requirements for a
technological intervention (Khanade, Sasangohar, Sutherland,
& Alexander, 2018). Understanding the background and
training of the nurses can lead to additional design requirements
for drowsy driving technology that if satisfied, will improve its
acceptance and appropriate use.

We conducted semi-structured interviews with 30 night-
shift nurses to understand their preferences for a in-vehicle
drowsy driving mitigation device. Questions covered topics
such as expectations for a drowsy driving mitigation device,
preferred feedback types and feelings of security and privacy
with the mitigation device. The interviews were recorded for
transcription and analysis. The transcripts were analyzed using
a thematic analysis where quotes were organized by codes and
themes were identified from the data (Braun & Clarke, 2006;
Guest et al., 2011).

When asked to provide general wants and desires for
drowsy driving technology, the nurses mentioned many
existing technologies such as lane departure warnings, fatigue-
monitoring devices and an alert or stimulation to wake them up.
Overall, nurses found a drowsy detection device to be
acceptable and they believed that a video monitoring system
would be acceptable as long as it was effective in mitigating
their drowsiness.

Nurses preferred three main forms of feedback from a
technological device: audio, tactile and visual. Auditory
feedback was the most preferred form of feedback among the
nurses. Within this category, participants thought that loud
audio, music, or some sort of voice feedback could be used to

alert them of their drowsiness. Tactile feedback was preferred
by many nurses, especially in the form of a vibration from a
phone or smart watch. However, some nurses thought that a
tactile sensation could be confused for a vehicle malfunction.
Visual feedback was not preferred as much as the auditory or
tactile feedback because some nurses thought that if their eyes
were closing due to drowsiness, they would not be able to see
the alert. Of those that did prefer a visual alert, the nurses
mentioned having a notification or light on their dashboard or
in their line of sight.

While these feedback types could be used individually,
they can be combined for different purposes: audio or tactile
feedback can alert the driver of their drowsiness, while a visual
notification can direct the driver to take specific actions.
Previous work has shown the effectiveness of combining
different feedback types in experimental driving (Gaspar et al.,
2017) and healthcare (Ferris & Sarter, 2008) domains. Each of
these types of feedback can be taken into account when
designing or selecting a drowsy driving detection and
mitigation device.

These findings are specific to night-shift nurses and it is
important that the tools they use fit their needs and take into
account their expectations. However, due to some of the
contextual similarities of shiftwork, these responses can be used
to help in the initial design or investigation of drowsy driving
mitigation devices for other shift workers.
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