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Abstract

The One Health Hub, a question and answer website that provides both the general public

and healthcare professionals with information on the topic of zoonoses, was usability tested

by the general public. In the usability tests two di�erent cued retrospective think-aloud

protocols in combination with a User Experience Questionnaire were employed to identify

points of improvement for the One Health Hub as well as to evaluate the appropriateness of

an eye-tracking cue in usability testing.

37 random members of the general public were personally invited to participate in the One

Health Hub usability tests which were carried out in the Experivan, a mobile test environment

that was placed on a public square. The participants were asked to perform six scenario based

tasks with the One Health Hub, to subsequently �ll out a User Experience Questionnaire,

and to retrospectively verbalise their thoughts of their task execution whilst being supported

by either a video- or a gaze video cue. The cued playback videos and transcripts of the

participants’ verbalisations were used to analyse the (1) identi�ed usability problems, (2)

e�ective user interaction, and (3) added value of a gaze cue in usability testing.

The One Health Hub’s user experience was positively evaluated by the participants who

identi�ed 149 usability problems whilst interacting with the One Health Hub with a success

rate of 61.3%. The gaze video cue evoked participants to identify more layout- and total

number of usability problems with a higher severity level whilst verbalising more words and

expressing more manipulative and cognitive operational comments, as compared to video

cued participants.

A prototype was developed with implemented recommendations to enhance the One

Health Hub’s usability. The overall consistency and navigational elements of the One Health

Hub should be improved to ensure faster and more successful goal achievement by users.
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Chapter 1

Introduction

1.1 Zoonoses

A zoonosis is an infection that is transmittable from animals to humans [1{3]. This trans-

mission can godirect (e.g. by contact with an animal), but is more likely to go indirect (e.g.

by ingestion of contaminated food) [4, 5]. Research of Taylor et al. [5] has shown that 61%

of all pathogens infecting humans are zoonotic of nature. Because of this wide variety in

pathogens, a'one-size �ts all' solution (i.e. one treatment to cure all zoonotic diseases in the

same way) is not applicable for zoonotic infections [6]. Zoonoses can have a serious impact

on society since they largely a�ect humans health and well-being [7], which in turn impacts

social economics and can eventually provoke policy challenges [1, 4, 6{8]. Zoonoses' severity

is often underestimated by the general public, as a result from little knowledge on the mat-

ter [1,4,8{11]. As an example, a study of Beerlage-de Jong et al. [11] showed that almost one

third of the general public did not know that zoonoses can spread via human animal contact.

Underestimation of zoonoses is critical while they impact not only public health, but also the

medical �eld and veterinary �eld [1,8]. The multiple �elds of professions involve many stake-

holders (i.e. general public, healthcare professionals, veterinarians, farmers, policy makers)

who do not necessarily have the same view and opinion on the matter or its solution [1, 6].

Additionally, underestimations of the impact of zoonoses can result in the development of

zoonotic epidemics or pandemics lasting over large periods of time and crossing geographical

borders [8]. Since zoonotic infections (1) consist of varied infection types that do not have a

clear one-size �ts all solution, (2) impact the societal and economical level of society, and (3)

a�ect several groups of stakeholders, zoonoses require for aOne Health approach[6, 12{14].

In a One Health approach both humans and animals are well-coordinated by a multidisci-

plinary cooperation, to attain the best possible outcomes for all parties involved (i.e. public-,

animal-, and environmental health) [15].

Human behaviour and the spread of zoonoses are closely related. Integration and in-

terdependence of animals and humans, both as source of nutrients and companionship, has

resulted in an increase in the number of infection cases [4, 10, 12, 16]. Additionally, prolifer-

ation of travelling to unvisited places where new animal habitats are entered, has resulted

in the incurrence of new zoonotic diseases [1]. Humans are thus the critical factor for the
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dissemination of zoonoses. Hence, it is vital that the general public has adequate knowledge

on what zoonoses and their e�ects are. Lack of knowledge leads to unawareness of the earnest

of zoonoses, which can result in poor risk assessments of the matter [6, 13]. So, in order to

prevent and retain zoonotic disease dissemination, the general public should be made aware

of, and educated on, the subject of zoonotic diseases [11,16,17].

1.2 One Health Hub

As described above, it is important that humans treat zoonoses adequately. In a One Health

approach both humans and animals are well-coordinated by a multidisciplinary cooperation,

to attain the best possible outcomes for all parties involved (i.e. public-, animal-, and envi-

ronmental health) [15]. eHealth technology is well suited to support a One Health approach

since it connects the medical-, public-, and business �eld. eHealth enables the �elds to get

access to the care information at any time, thereby supporting health and well-being by use

of technology, without requiring all �elds' members to physically be together in the same

time and location [18]. The Centre for eHealth and Wellbeing Research at the University of

Twente is working on projects where a One Health approach is applied to prevent and re-

tain zoonotic epidemics [11,13,19]. The Centre for eHealth and Wellbeing Research develops

technology that supports health and wellbeing in a meaningful, e�ective and human way [20].

One of the projects is the One Health Hub (OHH)1 which comprises a question and answer

(Q&A) website that provides information and education to the the general public as well as to

healthcare professionals [19]. The OHH provides for each zoonotic disease answers to general

questions, question with respect to contamination, diagnosis & treatment, and lifestyle with

respect to the disease. A chatbot and searchbar allow for manual input of users' questions.

The OHH is designed using persuasive technology elements to help and guide the users in

achieving their goals (attaining information and education on zoonoses), in the way as it was

intended by the developers, without coercion [21].

The OHH is still under development, but a beta version is already available. This beta

version is tested with the general public to determine its usability and user experience (UX)

[22]. Usability is de�ned as the ease of use with which users e�ectively interact with a

product [18, 23, 24]. Evaluation of the OHH's usability and UX determines the elements of

the OHH that do and do not work for its users [25]. Improvement of the elements of the design

that need revision, increases the UX and usability, which is vital for a good and sustainable

interaction with the OHH by its users.

This study aims to evaluate the data of a usability test and User Experience Questionnaire

(UEQ), to make recommendations and improvements to the One Health Hub. The research

question drawn up for this is:

What improvements can be made, according to the general public,

to increase the usability of the One Health Hub?

1https://onehealthhub.nl/nl/
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1.3 Cued Retrospective Think-Aloud Usability Testing

Think-aloud research methods are commonly used in usability testing to identify interaction

problems emerging from the tested design [26]. In a think-aloud protocol, participants are

asked to verbalise their thoughts on the actions performed when ful�lling tasks [27]. This

gives researchers insight into what parts of the design work and where participants have

di�culties [28{31]. Thinking aloud can either be done whilst performing the tasks, which is

the Concurrent Think-Aloud (CTA) method, or after the tasks are performed, which is the

Retrospective Think-Aloud (RTA) method [26{30, 32]. Several studies advocated for the use

of RTAs over CTAs in usability testing, while a CTA method can in
uence the participants'

reactivity, thereby negatively in
uencing the participants' task performance [26{29, 32, 33].

Therefore, the OHH usability tests employed a RTA method which evoked the participants

verbalising their thoughts and actions of when they performed the tasks. The analysis of

these participants' verbalisations is used to answer the following sub research question:

1. What elements of the One Health Hub Q&A website cause user interaction problems?

1.3.1 Cues in Retrospective Think-Aloud Sessions

Participants that have to retrospectively think-aloud can be supported by cues, which are aids

for the participant to better recall their actions [26,32]. During the OHH RTA sessions two

types of cues were used,video and gaze videocues. The former only holds a screen recording

of the participant performing the tasks, the latter encompasses again the screen recording

but with an overlay of the participant's gaze-path [26,31,32]. A gaze-path is the visualisation

of an eye-tracking recording, which is the captured eye movement of the participant while

(s)he is looking at an object [26,29,31].

The screen and gaze-path recordings of the participants served as a cues for the partic-

ipants when retrospectively thinking aloud. Next to serving as cues, these recordings allow

for the evaluation of the participants' task performance to answer the following sub research

question:

2. To what extent are participants able to e�ectively interact with the One Health Hub?

1.3.2 Eye-Tracking in Usability Testing

The use of a gaze cue in usability testing is a relatively new but promising research method

[26,28,29,31,32,34]. Because of its novelty, it is not yet well-known whether a gaze cue is a

valuable addition to usability testing with respect to the amount of participant verbalisations,

and identi�cation of di�erent or more usability problems [26,29,32,33].

In the OHH usability tests both video cued RTA and gaze video cued RTA protocols were

employed, which were evaluated against the already validated UEQ [35]. In this way the

usability tests can be used for the identi�cation of usability problems, as well as the evaluation

of the appropriateness of eye-tracking as extra cue in usability testing. The former is done

3



whilst answering sub research question 1 and 2, the latter is researched using the following

sub research question:

3. What is the added value of an additional eye-tracking cue in usability testing?

(a) Does an extra gaze cue cause detection of more usability problems than with a

video cue?

(b) Does an extra gaze cue cause identi�cation of usability problems with a higher

severity level than with a video cue?

(c) Does an extra gaze cue cause more verbalisations than with a video cue?

(d) Does an extra gaze cue cause di�erent types of operational comments than with a

video cue?

4



Chapter 2

Methods

2.1 Study Design

A mixed-methods approach was used for the usability evaluation of the OHH, for which a

between-subjects design was employed. Two cued RTA (cRTA) protocols (video and gaze

video) were employed to support participants in retrospectively thinking aloud. The gaze

video cRTA protocol utilised eye-tracking, which is still a rather new topic in the �eld of

usability testing [26]. Therefore, quantitative UEQ-inventories were added to function as a

support for the data of the qualitative cRTA usability tests, since UEQs are already widely

used and validated [36]. An assessment of the usability testing methods (cRTA and UEQ)

was conducted to evaluate the added value of both research methods in usability testing.

2.2 Participants

Convenience sampling was conducted by parking the Experivan [37] on a public square and

personally inviting random members of the general Dutch public to participate in the usability

test. To be eligible to the study, participants had to be at least 18 years old, speak 
uent

Dutch, and the following obstructive elements had to be absent: bifocal glasses; permanently

dilated pupils; glaucoma; cataract; and excessive mascara usage. Eventually, 41 members of

the general public participated in the usability testing, from which four were excluded due

to not meeting the inclusion criteria, resulting in eighteen participants in the gaze video cue

(GVC) group (N GVC = 18), and nineteen participants in the video cue (VC) group (NVC =

19). An evaluation of the participants' demographics (i.e. gender, age, education, urbanity,

web usage, OHH website known) showed no di�erence between the two groups at baseline.
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2.3 Materials

2.3.1 Scenario and Tasks

The participants were asked to perform six scenario based tasks, as part of the usability test.

The scenario entailed a small story about a friend who had surgery but has to stay longer in

the hospital because he got infected with the zoonosis MRSA. Six tasks were drawn up, based

on possible questions of the general public resulting from the scenario (Appendix A.1). The

tasks included several topics that required accessing various sections of the website. The six

tasks the participants had to perform were on the topics of: (1) the infection type of MRSA,

(2) MRSA spread, (3) intravenous antibiotics administration, (4) contamination via pigs, (5)

healthcare professionals living on a farm, and (6) length of a carrier treatment.

2.3.2 Usability Test Environment

The usability tests were carried out in the Experivan [37], a novel mobile test environment

of the University of Twente. The Experivan is a large van that enables to bring the social

science test environment (e.g. eye-tracking, VR-lab, behaviour observations) to the target

audience in its naturalistic setting [38].

Participants were provided with an A4 sheet comprising the scenario and tasks (Appendix

A.1). Task execution was done on a computer running a Windows 10 operating system

accompanied by a monitor where the OHH website was displayed on. The participants' eye

movements were recorded using the eye-tracking setup available in the Experivan, comprising

the Tobii X3-120 eye tracker and the Tobii ProLab software. After the task execution, the

UEQ and survey were provided on an A4 paperwork for the participants to �ll out (Appendix

A.3).

2.3.3 Video and Gaze Recording

During the participants' task executions, screen and eye-tracking recordings were made.

These recordings were put into playback videos using ProLab software and Open Broad-

cast Software. The playback videos either encompassed only a video cue, which contained

the screen and mouse movements recorded during the task execution, or a gaze video cue,

which contained the screen and mouse movement recording with an overlay of the eye-tracked

gaze-path, depicted in Figure 2.1. Both types of playback videos showed the participant what

(s)he did while carrying out the tasks. Where the gaze cue had the potential to assist the

participant better in recalling what (s)he did and why [26,29,32,33].
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