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ABSTRACT

Usability is an increasingly important aspect of modern medical equipment. The first
purpose of this thesis work is to investigate how hospitals can evaluate the usability of
new equipment when it is purchased. The second purpose is to suggest methods that
can be used to take human capacity and limitations into account in the design.
Hierarchical task analysis, cognitive walkthrough, usability tests, and user
questionnaires have been used for usability evaluation for two purchasing situations.
The methods are complementary, and provide an evaluation of all three aspects of
ISO usability. It was possible to rank the systems tested, and in both purchases, the
system ranked as having highest usability was purchased. Thus, the usability
evaluation resulted in new equipment with increased usability compared with
previous equipment.

There is today no standard or systematic way to evaluate usability when hospitals
purchase new equipment. Hence, a new framework for future usability evaluations is
proposed. This suggests suitable methods based on three resource levels. The first
resource level includes hierarchical task analysis and cognitive walkthrough. A
procedure is suggested to make the results from these methods thorough, valid and
reliable. The second and third levels also include user questionnaires and usability
tests. A new questionnaire design is proposed. Alternative usability test designs are
suggested depending on number of devices to be evaluated. A new set-up for clinical
usability trials is also proposed.

Two new methods, suitable for interface design, have been developed for use as part
of a Human Factors Approach for design. Enhanced Cognitive Walkthrough, an
extension to cognitive walkthrough, offers a more thorough analysis of existing
systems. Hierarchical Task Analysis with Interaction is a useful aid when function

structures are designed and no physical prototype exists.
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