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Abstract
Background: Information Communication Technologies (ICTs) have been used in health care for many years. 
The impact of any ICT on its users, ie the nurses, doctors, patients, administrators and managers of healthcare 
facilities, is critical. It is necessary to ensure primarily that any new technology does not harm the patient and 
also that users do not get frustrated implementing it. A usability evaluation is designed to measure the extent 
to which a product can be used by specifi ed users to achieve specifi ed goals with effectiveness, effi ciency 
and satisfaction in a specifi ed context of use (ISO 9241-111). In the clinical environment, little attention 
has been given to usability evaluation of ICTs, therefore there is minimal evidence of the usability of these 
systems or products. Objectives: The objective of this paper is to describe benefi ts of performing a usability 
evaluation, in context, of a home monitoring device where (1) patients perform guided measurements daily, 
and (2) nurses monitor patients via a web interface, from the hospital.  The context of chronic disease, age 
and home environment are all factors in this study of patients with Congestive Heart failure and Chronic 
Obstructive Pulmonary Disease.  Method: This study uses a mix of qualitative and quantitative data to assess 
the usability of home monitoring (Remote Patient Monitoring) at Austin Health. Patients use both software 
and the measurement instruments in their home and clinicians then use the web interface to check and 
monitor the patient’s progress. As the focal variable of the evaluation is how the user normally utilises the 
system, both groups of participants were observed, videotaped and interviewed, in their own environment, 
this was at home for the patients and in the workplace  for the clinicians.  This data set becomes the baseline 
data from which the analysis is built upon to identify any usability issues. Results: The evaluation provided 
information on individual usability defects that have been classifi ed following pre-defi ned criteria, and ranked 
regarding how critical they are (high, medium or low). No highly critical issues were uncovered, but many 
issues relating to guidance and prompting that led to confusion; and lack of functionalities that led to the users 
having to fi nd work-around to achieve their tasks. The fi ndings of this usability study identifi ed a number of 
areas that impacted on the instructions to the patients on how to use the system effectively. The clinicians 
indicate that context is required when developing software to eliminate confusion or workarounds by the 
user. Particularly when patients are using systems in their homes Conclusion: The need/importance of 
performing independent usability of a home monitoring device has been demonstrated in this study with a 
range of defects being identifi ed which would assist the patients with their daily measurements and improve 
the clinician web interface into a product that better suits the clinician.  
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Introduction:
In the past few decades, ICTs in healthcare have impacted clinicians’ work more and more. However, during 
the development of these ICTs, user-centred approaches are often ignored (Beuscart-Zéraphir, M.C. et al., 
2007). The main interest of current developments in the clinical environment is for ICTs to support clinicians 
at their point of work (Hullin, C., 2005). Since the 1990s, many organisations that dealt with healthcare ICTs 
tried to understand the role of human factors (Beuscart-Zéraphir, M.C. et al., 2007).

With the intensifi ed introduction of ICTs in home healthcare in recent years, patients have become another 
big user group (Gosbee, J.W., 1999). Their requirements differ from healthcare professionals for example 
in the lack of medical knowledge. This study is looking at the usability needs of nurses within their clinical 
environment as well as trying to understand the usability needs of the patients in their homes, based on a 
usability evaluation of a Remote Patient Monitoring System. The application of usability evaluation in healthcare 
exists but is still in its infancy in contrast to other sectors where ICTs are used (e.g. business software or 
sales and customer web portals). Unlike the assessment of usability, the evaluation of ICTs in healthcare 
concentrates on functionality, patient’s safety and cost reducing. 

Literature Review:
This study uses the international standard, ISO 9241-11, which defi nes usability based on three main focuses: 

“The extent to which a product can be used by specifi ed users to achieve specifi ed 
goals with effectiveness, effi ciency and satisfaction in a specifi ed context of use.”

Effectiveness means how complete and accurate users achieve the aim of the product. Effi ciency focuses on 
how much effort users require to achieve the aim in using the product. Satisfaction concentrates on what 
users think about the product and whether they like using the product.

N.C. Goodwin (1987) comments that usability affects how a system is used and its effectiveness, and even 
whether or not it is used at all. In healthcare poor usability might also lead to low morale as clinicians and 
patients blame themselves for not being able to use the newly introduced technology. Further, poor usability of 
ICTs in healthcare can cause errors which could harm the patient’s health and even lead to their death (Hullin, 
C., 2005; Kushnirku, A.W. 2003). But when looking at the usability another impact should be considered, which 
differs from effectiveness and patients’ safety: the context. 

The context in which the ICT is used infl uences usability as well. In the clinical environment clinicians need to 
be highly mobile and their working place is intense and stressful (Kjeldskov, J. et al., 2004). Interruptions are 
much higher than in most other working environments. The patients have individual restrictions because of 
their diseases and aging process, and are performing measurements in a domestic environment with limitations 
and interruptions. 

Mobility infl uences the usability of a system and is diffi cult to simulate for example in laboratory settings 
(Kjeldskov, J. and Graham, C., 2003). Furthermore it is hard to simulate the interruptions during the work of 
clinicians as well as the patients’ individual diseases. In the healthcare environment the users’ context has an 
impact on his needs.

Evaluation of usability is needed to assess if users can work with the functions of the ICT and if these 
functions meet the users’ needs in the context of use. Usability distinguishes from the functionality of an ICT. 
As identifi ed by Dumas, J.S. (2003) functionality shows what the system can do; in contrast usability refers to 
how users work with the system.
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Usability Evaluation Approaches and Methods:
As mentioned before, a usability evaluation will assess if the technology under test, meets the requirements 
of its users, in its context of use, and if users are satisfi ed with it. Furthermore aesthetic, emotional, engaging 
and motivating qualities can also play a role (Rogers, Y. et al., 2003).

Usability evaluation is a key component of the development of ICTs and improving existing ICTs and can 
be used in different stages of the product lifecycle (Rogers, Y. et al., 2003). In healthcare usability evaluation 
should not only be used to improve existing ICTs, but as a starting point should be applied when designing 
and introducing new technology (Beuscart-Zéraphir, M.C. et al., 2007). It is important to understand the 
implications and requirements of usability to the healthcare environment, as good usability is a key factor of 
the successful adoption of new ICTs by its end-users (Rogers, Y. et al., 2003). The approaches can be divided 
into user based, expert based and model based methods. The underlying methods differ for example in their 
type of participants (e.g. usability experts or representative users) or in the location (laboratory or fi eld).

Method:
The chosen method was to conduct a user-based evaluation in the fi eld (see Figure 1, method on the bottom, 
left hand side). The usability evaluation is based on observation and semi-structured interviews - to extract 
both qualitative and quantitative measurements. 

The major usability evaluation goals were identifi ed as:

• The users are able to use the technology and can adopt it to their daily life or work
• The technology is safe to use and builds confi dence
• The technology supports the users and the dialogs and texts are understandable

The method employed in this investigation does not depend on statistical reliability outcomes. A usability 
evaluation aims to follow the most effective way to reach saturation in the number of usability defects 
the evaluation will highlight. As stated by Nielsen (1994) and illustrated below, running more test subjects 
increased the number of problems found, but with progressively diminishing returns; after fi ve test subjects 
77-85% of the critical problems had been found."

 

Figure 1. Classifi cation of Usability Evaluation Methods
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Participants:
Patients on Home monitoring: 5 patients were evaluated in their own homes. 
Clinical staff: 2 Clinical nurse consultants who use the system on a daily basis were evaluated in their 
workplace.

Techniques:
During the evaluation each user was observed and video taped while interacting with the health monitor 
by going through their normal routine. The user was asked to think aloud to gain more information about 
the user’s thoughts, feelings, opinions and working process - when possible and if comfortable, as for some 
patients talking can be diffi cult. A post-observational interview enabled the researcher to ask details about 
diffi culties and the user’s background.

Results: 
As summarised in table 1, few critical usability issues were found. 

Results from patient interface: 
The most common problem found during observation of the users’ interaction with the system was a problem 
of guidance. The system itself should prompt the users and guide them with clear instructions on how to 
take their own measurements correctly. The system should take into account the physical limitation of elderly 
and ill users, and build secondary feedback mechanisms into the system where audiology may be replaced by 
vibration, or a visual cue on the screen, to improve the user experience.

 

 Critical Medium Low 

3 10 9 Patient interface 

example Does not allow for 

interruptions 

Insufficient prompts 

whilst loading 

Difficulty to remove cuff 

1 18 2 Clinician interface 
example Alerts are ordered by 

measurements, not by 

date 

The patient list is not 

ordered 

No help is provided, while a 

“Help” menu exists 

Figure 2. Graph showing the Usability Problems Found depending on the Number of Test Users (Nielsen, J., 1994)

Table 1. Number of usability issues found and examples.
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Another signifi cant issue that users found with the system was lack of user control. One user in particular 
complained that the Measurement Schedule did not allow for interruptions during use, like a phone call. The 
user had learnt to work around this, however this method of circumventing the limitation of the system is 
not ideal as it depends on the patient’s memory of where he had stopped. Also, most patients had learnt 
to prepare all the items they would need when using the Measurement Schedule, as a delay would not be 
tolerated by the Scheduled process. 

The naming conventions in the system were also noted for improvement.  When asked to show the days 
where measurements were not recorded, a user got mixed up and went to “My Measurements” instead of 
“My Results”. This is a simple problem that can be solved by making the menu options into verbs, eg. “Take 
Measurements” and “See My Results

Results from the Clinician Web Portal: 
On the whole, the usability issues discovered in this area found inadequate functionality for clinician use. 

A user suggested that "Ideally I would have all the information on one screen! So I wouldn't have to click for 
everything. The alerts and the information about the latest data on the left hand side, the graph screen on the 
right hand side. Maybe all the graphs could be shown minimized to get an initial overview. A lot of work is 
merely clicking and clicking and clicking." The system needs to better adopt to the users’ workfl ow and their 
needs. In particular clinicians have time constrains and are often interrupted. A quick and precise overview 
would help to structure the workfl ow.

Conclusion: 
The results provide information on individual usability defects that have been classifi ed following pre-defi ned 
criteria, and ranked regarding how critical they are (high, medium or low).  An initial set of recommendations 
on how to address the issues found during the evaluation were provided.  The context of system use was 
highlighted in the usability study. Age, language, disability, education level, environment, interruptions, and 
technical experience were all a factor.  The benefi ts of performing usability have been in providing structured  
feedback, and highlighted the importance of performing independent usability in health care.  The context of 
the application is not to be overlooked and work fl ow is fundamental to the clinical user in order to maximise 
the benefi ts of ICT’s in healthcare.

Acknowledgments:
We would like to express our gratitude to the patients and staff from the Chronic Disease Program in Austin 
Health for their commitment to the Remote Patients Monitoring study. 

References: 
1. Beuscart-Zéphir, M.-C., Elkin, P., Pelayo, S., & Beuscart, R. (2007). The Human Factors Engineering Approach 

to Biomedical Informatics Projects: State of the Art, Results, Benefi ts and Challenges. Chapter in the IMIA 
Yearbook. (pp. 109-128).

2. Dumas, J.S. (2003). User-based Evaluations. Chapter in The Human-Computer Interaction Handbook: 
Fundamentals, Evolving Technologies and Emerging Applications. LEA publisher.

3. Gosbee, J.W. (1999). Computer-human interaction and health care: opportunities, roadblocks, tips, and 
tricks. In proceedings of CHI 1999. (pp: 122 – 123).

4. Goodwin, N.C. (1987). Functionality and usability. Communications of the ACM, 30(3). (pp: 229 – 233).
5. Hullin, C. (2005). Mobile Computer and Nursing: Administering Medication at the Point of Care. Doctorial 

Thesis, The University of Melbourne, Melbourne.
6. Kjeldskov, J. & Graham, C. (2003). A Review of Mobile HCI Research Methods. Paper presented at the 

Mobile HCI, Udine.



HIC 2008 Australia's Health Informatics Conference
Editor: Heather Grain
Publisher: Health Informatics Society of Australia Ltd (HISA)
ISBN 978 0 9805520 0 3      © The author(s) & HISA      All rights reserved

*paper peer review E1 DEST 2008

Menu Table of
Contents Print Pages

6

7. Kushniruk, A. W. & Patel, V. L. (2004). Cognitive and usability engineering methods for the evaluation of 
clinical information systems. Journal of Biomedical Informatics, 37(1), 56 - 76. 

8. Nielsen, J. (1994). Estimating the number of subjects needed for a thinking aloud test. International Journal 
of Human-Computer Studies, 41(3), 385-397.

9. Nielsen, J. & Mack, L. R. (1994). Usability Inspection Methods. New York: John Wiley & Sons.
10. Rogers, Y., Sharp, H. & Preece, J. (2003). Interaction Design. Wiley publisher.

Address for correspondence:  
Ms Janetter Gogler, Assistant Director of Nursing
Level 3, Tobruk Building
Repat. Campus. Austin Health
Heidelberg Vic 3084
Ph: (03) 9496 2859 
Janette.gogler@austin.org.au 


	Button6: 
	Button48: 
	Button49: 


