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Background

The demographic change can be observed across many coun-
tries, and in Europe, the share of 80+ year old citizens is
projected to more than double within 20 years. This group
is also the one with the highest demands for health-care ser-
vices. Therefore, it is expected that we cannot simply scale
the health-care system of today to meet future requirements,
in particular since the share of citizens in the working age will
decline. Robots are considered to be one mean for addressing
this challenge [1], however, today only a few robotic solutions
are found in hospitals. Andrade et al. [2] suggest that poor
cost-efficiency and insufficient adaptation of robots to the do-
main hinder the successful implementation of robots.

We have analyzed the user needs and together with the end-
users derived a use-case for a mobile robot assisting the nurses
with tasks of logistical nature.

Method

When developing and implementing new technology in Health-
care, a well-known challenge is the gap between professions.
A gap between the health carers, who lack knowledge of tech-
nical possibilities, and the engineers, who have limited knowl-
edge of the health-care sector. Thus, a significant task of the
Needs Analysis has been the bridge building between end users
and the robot developers to make a common understanding of
where robots can create value in health-care.

The purpose of the Needs Analysis was to:

• Identify areas where care-givers need help to ease their
workflow

• Assess whether these workflows can be facilitated by using
robotic technology

• Identify challenges and barriers when implementing
robotics and turn it into a guideline for successful im-
plementation

• Converting the findings into future scenarios of how
robots can create value in health-care, and unfolding the
most promising use cases of a robot prototype

To ensure a match between the robot prototype and the user
needs, a series of interviews and user observations have been

carried out in a partnership with Hospital of Southern Jutland,
Denmark (SHS) and University of Lübeck, Germany. The aim
was to gain insights into specific tasks and workflows and to
understand specific needs of hospitals and nursing homes in
Denmark and Germany.

The final result of the needs analysis are two promising use
cases, A: ‘Transport and dispensing of small equipment’, pri-
marily based on a hospital context, and B: ‘Tracking of large
equipment’, primarily targeting on nursing homes but also rel-
evant in hospitals.

Results

The use case on transporting small equipment was further
qualified in workshops involving end users to derive detailed
scenarios for a robotic solution. These scenarios have been
tested using a functional mock-up (see fig. 1), operated by a
nurse, in a geriatric ward at SHS during normal operation for
two shifts. The use case was confirmed during this test and
adapted based on observations. Furthermore, a new design
was developed, in particular with ergonomics in mind.

Conclusion and Future Work

We have analyzed the needs in the health-care domain and
designed a robotic solution for the most relevant case. End-
users, as well as external experts, participated throughout the
process to ensure that the robotic solution matches the iden-
tified needs and work flows of care-givers. The next steps
will involve another mock-up trial with an increasing number
of features being implemented and the transfer to an actual
mobile platform.
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Figure 1: Developing a robot to assist nurses by transporting small equipment. Left: clip-art used to communicate the use-case
initially; Center: functional mock-up; Right: rendered view of a design suggestion based on 3D CAD drawings.


