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Abstract

Gambling help websites are an important source of information for gamblers and affected others, but they contain large
amounts of information, making it difficult to navigate and access required resources. Usability of such websites can be
improved through the implementation of chatbots, which are programmed to respond to user requests in natural language.
This study aimed to evaluate the impact of a text-based chatbot on the usability, user satisfaction, and experience of the
Australian New South Wales GambleAware website; and explore the usability, user satisfaction, and experience of the chat-
bot itself. A convenience sample of Australian residents were allocated into website with chatbot access (n=32) or website
only (n=28). Compared with the website-only group, the website with chatbot access group reported significantly greater
ratings of the website’s usability and aspects of user satisfaction, but not user experience, and resulted in higher ease of task
completion. Compared with available norms, the chatbot was highly rated on usability, usefulness, information quality, and
credibility, with the layout, readability of responses, and look and feel identified as areas for improvement. The usability of
the NSW GambleAware website could be enhanced by the integration of a text-based chatbot, with potential applications
for similar websites.
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1 Introduction of relationships, emotional or psychological distress, decre-

ments to health, cultural harm, diminished performance at

Problem gambling is defined as gambling behaviour that
leads to adverse consequences for individuals, families, and
communities [1]. In Australia, past year problem gambling
prevalence estimates range from 0.4 to 0.6%, with 1.9 to
3.7% and 3.0 to 7.7% displaying moderate-risk and low-
risk gambling, respectively [2, 3]. Gambling-related harms
include financial hardship, disruption, conflict or breakdown
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work or study, and criminal activity [4]. Gambling-related
burden of harm is estimated to be similar to major depressive
disorder and alcohol misuse and dependence [5].

Research has shown that face-to-face delivered psycho-
logical treatment is the most efficacious intervention for
gambling-related problems [6-9]. It has been estimated,
however, that only 8 to 16% of individuals with gambling-
related problems access face-to-face services [10]. These
low rates of help-seeking have been attributed to numerous
personal and resource barriers, including shame, stigma, low
awareness of treatment options, cost and time commitment,
and denial or minimisation of the problem, or not realising
that a problem exists [11, 12], as well as a preference to
self-manage [13].

Due to these barriers, people seeking help for their own
or someone else’s gambling-related problems are more likely
to pursue self-directed help-seeking options rather than
distance-based (e.g. gambling helplines or online counsel-
ling) or face-to-face options (e.g. psychological therapies)
[14—17]. These low-intensity options tend to be the first
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help-seeking options accessed by many gamblers and their
affected others before they access professional help, due to
their potential anonymity, discretion, and ease of access [15,
17-19]. One of the most commonly employed self-directed
help-seeking options is reading information on gambling
help websites, with recent studies indicating that 70-80%
of online help-seeking gamblers and their affected others
engage in this form of self-directed help-seeking [14, 16,
20]. These findings highlight the fact that gambling help
websites are an important initial source of information when
a problem is first detected. Such websites are therefore a key
source for the provision of self-help information and the
facilitation of professional support by linking individuals
into the service system.

In Australia, gambling resources are provided by state,
territory, and federal government departments. The state
government of Australia’s most populous state, New South
Wales (NSW), funds and administers the “NSW Gambling
Help” website (https://www.gamblinghelp.nsw.gov.au/).
This website provides a number of resources that can assist
with: (1) problem identification (e.g. the “Gambling Quiz”,
which provides an assessment of gambling symptom sever-
ity); (2) identifying self-help strategies via the provision
of “responsible gambling” tips (e.g. limit-setting); and (3)
facilitating further support by providing contact information
for various face-to-face and distance-based support services.
While the NSW Gambling Help website necessarily pro-
vides a comprehensive set of resources to meet the large and
diverse range of user needs, barriers such as minimal human
presence, static resources, and a large body of information
may impede usability.

Website “usability” refers to the ease with which a user
is able to navigate an information system or website without
formal training [21]. Research has found that greater web-
site usability and reduced website complexity are associated
with greater engagement, which in turn impacts on behav-
iour change outcomes, such as reduction of risky or harm-
ful behaviours (e.g. addictive behaviours; [22]). Conversely,
increased complexity can negatively impact engagement.
Lenert, Muiioz [23] found that 75% of participants who
were given access to a smoking cessation intervention via a
website ceased engagement prematurely, with participants
indicating that the complexity and navigation difficulties of
the website contributed to these low engagement rates.

One way to increase the usability of such websites is with
the use of text-based Conversational Agents (i.e. chatbots;
[24]), which are software programs designed to interpret
and respond to user statements or questions in natural lan-
guage [25]. Chatbots, which act as an intermediary between
the website user and website content, have been used in a
number of different contexts, including education, market-
ing, and customer service [26, 27]. There is evidence that
chatbots can increase a sense of social presence and a more
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positive and engaging user experience due to their ease of
use and provision of easy and pleasant conversation [27,
28]. Chatbots are also advantageous as they are typically
faster than other forms of communication (e.g. email), can
provide immediate and around-the-clock support, and are
able to identify issues and rollout solutions quickly, thereby
guaranteeing an immediate response to the various barriers
users may face when interacting with websites [25, 27, 29].
Moreover, chatbots are a cost-effective approach, with low
ongoing operations and maintenance costs [30, 31].

Despite their cost effectiveness and demonstrated advan-
tages in other fields, few studies have evaluated the use of
chatbots in the mental health field. Those that are available,
however, display promising results. Specifically, chatbots
have been shown to be useful in administering screening
tools; for example, Lucas, Gratch [32] demonstrated that a
chatbot was effective in eliciting post-traumatic stress dis-
order (PTSD) symptom information from participants, with
the experience of interacting with a non-human (i.e. chatbot)
resulting in lower fear of self-disclosure and subsequently
higher PTSD symptom disclosure. Additionally, research
has shown that psychological interventions (e.g. cognitive-
behavioural therapy [CBT], psychoeducation) delivered via
chatbots have been effective in increasing psychological
well-being [24], as well as reducing stress [24], depressive
symptomatology [33-35] and anxiety symptomatology [33,
34]. Importantly, these studies demonstrated relatively high
rates of engagement and user satisfaction with the chatbots,
indicating that chatbots may be an acceptable form of assess-
ing, treating, and provision of psychoeducation for mental
health issues [34-36].

Despite a growing literature evaluating the use of chatbots
in the broader mental health field, to date, only one study
has examined the use of a chatbot in the gambling field [37].
So, Furukawa [37] used a chatbot to deliver personalised and
normative feedback, self-monitoring, and trigger manage-
ment, with 197 participants randomised to the intervention
or a bi-monthly assessment-only control group. So, Furu-
kawa [37] reported a high rate of daily interaction with the
chatbot (average of 22/27 days it was offered) and 93% reten-
tion rate at 28-day follow-up evaluation. The intervention
demonstrated a small but significant reduction in gambling
symptom severity but no change in other gambling-related
variables (e.g. expenditure). The authors concluded that
chatbots may be helpful for those with less severe gambling
problems and those who are currently reluctant to access
other treatment options.

1.1 Rationale and aims
Taken together, while evidence suggests that text-based

chatbots may be an effective mode of delivering screening
tools and treatment-related information across the broader
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mental health field, there is a paucity of research exploring
the utility of chatbots within the gambling field. While the
study conducted by So, Furukawa [37] provides valuable
information regarding engagement with a chatbot to deliver
personalised feedback and CBT messaging, further research
into the potential for chatbots to improve the user experi-
ence of gambling-related websites is required. Sourcing
information on gambling help websites is one of the most
commonly employed options to support self-management
and is often an entry point for further help-seeking [14—17].
A chatbot implemented into existing gambling help websites
has the potential to improve the usability of such websites
and enable users to more easily engage with the website
content. The current study therefore proposed to evaluate
the augmentation of the existing content on the NSW Gam-
bling Help website, which has now been rebranded as the
GambleAware website (henceforth, referred to as the NSW
GambleAware website; https://www.gambleaware.nsw.gov.
au/), using a text-based chatbot, with a view to facilitating
website engagement.

Specifically, this study aimed to examine the usability,
user satisfaction, and user experiences of the website with
and without access to the chatbot. It was hypothesised that,
compared to participants who were not provided access to
the chatbot (i.e. website only), participants who were pro-
vided access to the website and chatbot would report higher
website usability, user satisfaction (system usefulness, infor-
mation quality, and interface quality) and user experience
(usability, credibility, loyalty, and appearance), and would
find specific tasks easier to complete. A secondary aim was
to explore the usability, user satisfaction, and user experi-
ence of the chatbot itself.

2 Methods
2.1 Study design

This usability study was a two-arm parallel group quasi-
randomised trial designed to evaluate the usability, user
experience, and user satisfaction of the NSW GambleAware
website with and without access to a text-based chatbot.

2.2 Participants

A convenience sample of 60 participants (65% females),
aged from 18 to 85 years (M =30.77, SD=13.34), were
recruited from the Australian community. Most partici-
pants (80%) used the internet for 22 h or more on a weekly
basis for work, personal use, education, or research, and
on average had gambled 0.89 (SD=2.26) days in the past
month (see Table 1). Individuals were eligible if they were
Australian residents; aged 18 years or over; had access to

a computer; and were fluent in English. To participate in
this study, individuals were not required to have participated
in any gambling activity or have previously used the NSW
GambleAware website. Based on a sample size of 26 people
per group and 80% power, an effect size of 0.70 would be
detectable on the primary outcome measure (System Usabil-
ity Scale SUS; [38]).

2.3 Chatbot development

The chatbot, named Lilibot, was developed using the IBM
Watson platform, which provides advanced natural language
processing and machine learning capabilities. To develop
the content within Lilibot, the NSW GambleAware web-
site was manually reviewed. All relevant information and
resources were extracted and collated via a number of steps.
First, the sitemap (all the links and pages these referred to)
and all the website pages were reviewed. From this collated
information, a list of “intents” (i.e. user goals in terms of
what the user might ask about) was developed, along with
a list of variations of the same intents (i.e. different ways a
user might ask a question). This corpus of intents, questions,
and variations was fed into IBM Watson Assistant to train
Question-to-Intent Machine Learning Model. This process
does not require extensive data because it employs transfer
learning (i.e. IBM Watson Assistant is already trained on
massive corpus for general Natural Language Processing
tasks). IBM Watson Assistant therefore continued learning
on the corpus of intents developed for Lilibot to map user
questions to one of Lilibot’s intents.

For example, a user with the “intent” of accessing “gam-
bling counselling”, might ask for help in different ways, such
as “Help near me”, “I need help” or “I want to talk to a coun-
sellor”. Due to the overlap between user queries for similar
intents, an intermediate level of intents was developed to
help direct the user to the desired information. For example,
if a user requested “help”, Lilibot would ask whether the
help was for them or for someone else (e.g. family member).
If the user was requesting help for themselves, then Lilibot
asked further questions (e.g. whether they required help in
a language other than English) to enable the user to obtain
the relevant information as quickly as possible. This process
was iterative, with multiple members of the research team
testing and contributing to Lilibot on a number of occasions.

The next task in the chatbot development process was the
response generation. In this process, appropriate correspond-
ing responses to these user intents (outcome of Question-
to-Intent mapping process explained above) were gener-
ated. This could take various forms: (1) a direct response
to user question (e.g. if the user asked “What is the average
expenditure on gambling in Australia?”, the bot provides the
response extracted from the website); (2) a set of possible
options that the user could choose from (e.g. I need help
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Table 1 Sample characteristics

b N Demographic and background characteristics ~ Website with Lili- Website only (n=28) Total (n=60)
y group bot access (n=32)

Age (M, SD) 25.15 (14.23) 31.21 (12.50) 30.77 (13.34)
Sex (male) (n, %) 10 (31.25) 11 (39.29) 21 (35.00)
English primary language (n, %) 29 (90.63) 25 (89.29) 54 (90.00)
Born in Australia (n, %) 26 (81.25) 22 (78.57) 48 (80.00)
Employment (2, %)
Full-time work 8 (25.00) 7 (25.00) 15 (25.00)
Part-time/casual work 14 (43.75) 8 (28.57) 22 (36.67)
Unemployed 1(3.13) 1(3.57) 2(3.33)
Full-time student 8 (25.00) 11 (39.29) 19 (31.67)
Retired 1(3.13) 1(3.57) 2(1.67)
Education (n, %)
Less than high school 0(0.0) 1(3.57) 1(1.67)
High school graduate 6 (18.75) 4 (14.29) 10 (16.67)
Technical school diploma 1(3.13) 2(7.14) 3 (5.00)
Bachelor degree 19 (59.38) 17 (60.71) 36 (60.00)
Masters degree 6 (18.75) 3(10.71) 9 (15.00)
Doctorate 0(0.0) 1(3.57) 1(1.67)
Weekly internet use (n, %)
1-7h 3(9.38) 1(3.57) 4 (6.67)
8-14h 1(3.13) 2(7.14) 3 (5.00)
15-21h 3(9.38) 2(7.14) 5(8.33)
22-28 h 4 (12.50) 6 (21.43) 10 (16.67)
29-35h 6 (18.75) 6 (21.43) 12 (20.00)
3642 h 6 (18.75) 4 (14.29) 10 (16.67)
42 +hours 9 (28.13) 7 (25.00) 16 (26.67)
Past-month gambling frequency (M, SD) 0.59 (1.43) 1.21 (2.94) 0.88 (2.26)

“There were no significant differences between groups on any of these variables

for me or family member); and (3) an action the user could
take (e.g. call hotline, or another follow-up question to nar-
row down user intent). Examples of the chatbot interactions
(questions and responses) are provided in Fig. 1.

2.4 Measures

A questionnaire delivered via the online Qualtrics platform
comprised measures evaluating socio-demographic and
background characteristics (age, sex, main language spoken
at home, country of birth, employment status, highest level
of education, weekly internet use, and past-month gambling
frequency), as well as the primary (system usability) and
secondary outcomes (user satisfaction, user experience and
ease of completing specific tasks on the NSW Gamble Aware
website). Participants who were given access to Lilibot were
also required to evaluate the system usability, user satisfac-
tion, and user experience specifically associated with the use
of Lilibot (using measures that were modified to evaluate
Lilibot specifically), and were asked to rank the usability of
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various aspects of Lilibot and complete open-ended items
about Lilibot. The following measures were selected in order
to capture different facets of the overall user experience.

2.4.1 System usability

System usability was assessed using the 10-item System
Usability Scale (SUS; [39]). While the SUS consists of eight
items that assess usability (ease of use) and two items that
assess learnability (ease of learning), evidence suggests that
the SUS is a unidimensional measure of subjective usabil-
ity [39, 40]. Responses are given on a 5-point Likert scale,
with response options ranging from 1 (strongly disagree) to
5 (strongly agree). Total scores are calculated by summing
items, which are then weighted to range from O to 10. Total
scores range from O to 100, with higher scores indicating
greater System Usability. Grading scales developed for the
SUS indicate that a score of 68 or more is considered to
reflect above average usability [41]. The SUS has demon-
strated excellent internal consistency in previous research
(a=0.91; [42]).
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Hello there, how can | help you today?

Our legal help is available to anyone who

how much am | spending?

°|

has a legal issue as a result of gambling.

You can ask me something specific, or
choose one of the following options.

@ Manage your gambling
Understanding gambling

Support someone

Follow us on social media

Type here..

You can contact Wesley Community Legal
Service by calling (02) 9263 5577 or by

emailing

below:

>

Fig. 1 Examples of Lilibot functionality

2.4.2 User satisfaction

User satisfaction was measured via the 16-item Post-Study
System Usability Questionnaire (PSSUQ); [43]). The PSSUQ
consists of three subscales: System Usefulness (six items:
ease and simplicity of use, and potential effectiveness of
the website in increasing productivity due to its ease of
use), Information Quality (six items: ease of finding infor-
mation, ease of dealing with potential errors and potential
effectiveness of the information provided in assisting with
task completion), and Interface Quality (four items: user
interface likeability and satisfaction). Items are scored on
a 7-point Likert scale, with response options ranging from
1 (strongly agree) to 7 (strongly disagree). Subscale scores
are calculated by averaging the scores on the relevant items,
with lower scores indicating better performance and user
satisfaction. Norms have been identified to assist in the
interpretation of PSSUQ subscale scores: System Useful-
ness (M =2.80), Information Quality (M =3.02), and Inter-
face Quality (M =2.49; [44]. The PSSUQ subscales have
demonstrated high internal consistency in past research
(a=0.83-0.96; [44]).

2.4.3 User experience

User experience was assessed using the 8-item Standardised
User Percentile Rank Questionnaire (SUPR-Q; [45]). The
SUPR-Q consists of four subscales, each consisting of two
items: Usability (ease of use and navigation), Credibility
(trust and value), Loyalty (would recommend to others and

To see other support options, please click

Other support options

Is this what you were hoping to find?

This Gambling Calculator can help you to
work out how much you will spend over a
year if you keep gambling at your usual rate.

How many days each month do you usually
gamble?

O

On average, how much money do you take
with you each time?

re-visit in the future), and Appearance (clean, simple, and
attractive user interface). Most items are scored on a 5-point
Likert scale, with response options ranging from 1 (strongly
disagree) to 5 (strongly agree). One item (“Would you rec-
ommend this website to a friend or colleague?”’), however,
is rated on an 11-point Likert scale, with response options
ranging from O (not at all likely) to 10 (extremely likely).
Higher scores on the SUPR-Q are indicative of more posi-
tive user experiences. Norms have been identified to assist
with the interpretation of the SUPR-Q subscales, with scores
above these means indicative of greater user experience rela-
tive to other websites: Usability =4.06 (SD=0.29), Cred-
ibility =3.80 (SD =0.52), Loyalty=3.91 (SD=0.46), and
Appearance =3.88 (SD =0.25; [45]). These subscales have
also demonstrated acceptable internal consistency in previ-
ous research (a=0.64-0.88; [45]).

2.4.4 Ease of Task Completion

The Single Ease Question (SEQ; [46, 47]) was employed
to evaluate the ease of completing five specific tasks, on a
7-point scale ranging from 1 (very difficult) to 7 (very easy).
The tasks required participants to find information on the
NSW GambleAware website, including: (1) one of the ques-
tions asked in the Gambling Quiz; (2) one of the questions
asked in the Gambling Calculator; (3) one of the responsible
gambling tips; (4) the phone number to access legal help;
and (5) how to share a personal experience of gambling on
the website. Responses to the SEQ across the five tasks were
averaged to derive a total Ease of Task Completion score.
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2.4.5 Usability rankings

Participants in the website with Lilibot access group were
asked to “rank” the usability of various aspects of Lilibot,
from one to three, in relation to what it did well and how it
could be improved. The seven usability aspects were: ease
of navigation, accuracy of information provided, relevance
of information provided, intuitive design, layout of Lilibot,
readability, and links to external resources.

2.4.6 Free-textitems

Participants in the website with Lilibot access group were
asked four open-ended items, including “What did you like
about the Chatbot?”, “How do you think the chatbot could
be improved?”, “Currently, the Chatbot has been designed
to improve access to content that is already on the NSW
GambleAware website. Do you see any other ways that
this Chatbot could be used within the NSW GambleAware
website? For example, gambling awareness and education,
treatment, prevention, etc.?”, and “Please provide any other
feedback”. The first two of these questions required partici-
pants to provide a response before continuing.

2.5 Procedure

Ethical approval was obtained from the Deakin University
Human Ethics Advisory Group (Ethics ID: SEBE-2020-12).
Participants were recruited via convenience and snowball
sampling, including social media platforms such as Face-
book and LinkedIn and word-of-mouth. Following online
consent, participants were automatically allocated into either
the website with Lilibot access group or website-only group,
based on date of study entry. Allocation was conducted by
building a randomiser with evenly presented elements into
the Qualtrics survey flow to ensure group sizes were approx-
imately equivalent.

Once allocated, participants commenced the online ques-
tionnaire. All participants were asked to complete the five
tasks involving finding information contained within the
NSW GambleAware website. Participants allocated to the
website with Lilibot access group were instructed to use Lili-
bot to complete the tasks, whereas participants in the web-
site-only group were instructed to use the website. All par-
ticipants had the task instructions presented to them within
the online questionnaire and were provided with a link to the
website either with or without Lilibot access. After complet-
ing each task, participants were instructed to return to the
questionnaire in order to complete the SEQ. After complet-
ing all tasks, participants then completed the remainder of
the questionnaire. The questionnaire took on average 15.09
(SD =6.00) minutes for the website with Lilibot access
group to complete, and 18.52 (SD =15.48) minutes for the
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website-only group to complete. Data were collected from
June 2020 to August 2020. Participants received a $15AUD
Target e-gift card as remuneration for their time and effort.

2.6 Data analysis

Statistical analyses were conducted in STATA v.16 [48].
Due to the use of forced responses, there were no missing
data, with the exception of some of the open-ended items.
Of the 201 individuals who clicked on the link to the online
questionnaire, 150 participants completed the survey. It
was determined that 90 of these survey completions were
either duplicate responses by individuals or fraudulent bot
responses. This conclusion was based on a number of fac-
tors: incoherent qualitative responses, large numbers of
responses submitted in a short time period, and low scores
on reCaptcha measures embedded within the Qualtrics plat-
form (with lower scores indicating bot responses). Of the 51
individuals that commenced but did not complete the ques-
tionnaire, 22 were allocated to the website-only group and
29 to the website with chatbot access group. Data analysis
was therefore based on a sample size of 60 participants.

Group allocation was regressed onto SUS (system usa-
bility), PSSUQ (user satisfaction) subscales, SUPR-Q (user
experience) subscales, and the combined Ease of Task
Completion (SEQ) scores, in a series of univariate linear
regressions. With the exception of SUS System Usability,
PSSUQ Information Quality subscale, SUPR-Q Usability
subscale, and SUPR-Q Appearance subscale, the data were
non-normally distributed. Where data were non-normally
distributed, robust estimators were employed. One-sample
t-tests were conducted to compare the means of each group
(website with and without Lilibot access) on measures with
available norms (i.e. PSSUQ User Satisfaction and SUPR-
Q User Experience subscales; [44, 45]). Thematic content
analysis was used to analyse the data from each free-text
item [49]. These analyses were conducted at a semantic level
in which the focus is on what each participant said rather
than any latent meaning.

3 Results
3.1 Impact of Lilibot on website usability

Table 2 displays the descriptive statistics for the variables
of interest, broken down by group. All scales and subscales
displayed good internal consistencies (a=0.77-0.93).

The results of the linear regressions (Table 2) indicated
that access to Lilibot positively predicted SUS System
Usability (SUS; f#=0.28) and Ease of Task Completion
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Table 2 Linear regressions predicting website usability

Variable Cut-off/ norm  Website only Website with Beta 95% Clof Beta p p value Internal
(n=28) (M, Lilibot (n=32) (M, consistency
SD) SD) (o)

System usability (SUS)

Usability 68 62.68 (19.08) 73.59 (19.42) 10.92  0.94, 20.89 0.28 0.033 0.90

User satisfaction (PSSUQ)"

System Usefulness 2.80 2.88 (1.31) 2.08* (1.12) —-0.80 —1.43,-0.16 -0.32 0.015 0.93

Information Quality 3.02 3.02 (1.04) 2.30%*%* (0.98) -0.72 —-1.24,-0.20 —-0.34 0.008 0.89

Interface Quality 2.49 2.78 (1.32) 2.13 (1.13) -0.64 —-1.29,-0.00 —-0.26 0.049 0.90

User experience (SUPR-Q)

Usability 4.06 3.64% (0.89) 4.06 (0.93) 042 -0.05,0.89 0.23  0.081 0.92

Credibility 3.80 4.09 (0.94) 4.11 (0.95) 0.02 -0.47,0.51 0.01 0.935 0.90

Loyalty 391 3.97 (0.99) 4.29% (0.94) 0.32  —-0.19,0.82 0.16 0.213 0.77

Appearance 3.88 3.79 (0.91) 3.92(0.94) 0.14 -0.34,0.62 0.07 0.572 0.86

Ease of task completion (SEQ)

Ease of task completion — 4.84 (1.28) 5.66 (1.35) 0.81 0.13,1.49 0.30 0.020 -

Results of one-sample t-tests comparing study means to available norms

PSSUQ Post-Study System Usability Questionnaire, SEQ Single Ease Question, SUPR-Q Standardised User Percentile Rank Questionnaire, SUS

System Usability Scale
*p<0.05; ¥*p <0.01; ***p <0.001

“Lower PSSUQ User Satisfaction scores represent better user satisfaction

(SEQ; #=0.30), and negatively predicted all PSSUQ User
Satisfaction subscales: System Usefulness (f=—0.32),
Information Quality (f=—0.34) and Interface Quality
(f=—0.26). These results suggest that participants allo-
cated to the website with Lilibot access group were more
likely to experience greater Information Quality, System
Usefulness, Ease in Completing Tasks, System Usability,
and Interface Quality associated with the NSW GambleA-
ware website than the website-only group. In contrast,
access to Lilibot did not predict any of the SUPR-Q User
Experience subscales.

The results of the one-sample t-tests (Table 2) fur-
ther suggest that the addition of Lilibot improved certain
aspects of the website’s system usability, user satisfac-
tion, and user experience to above average levels, when
compared to available cut-offs and other website norms
[41, 44, 45]. With the exception of SUS System Usabil-
ity and SUPR-Q Usability, which had slightly lower rat-
ings than available cut-offs and norms, participants in the
website-only group rated the NSW GambleAware website
as a well-performing website, comparable to other avail-
able websites. In contrast, ratings from participants with
access to Lilibot were above the average cut-off on SUS
(system usability) scores, and scored significantly better
than the norms for the PSSUQ System Usefulness sub-
scale, PSSUQ Information Quality subscale, and SUPR-Q
Loyalty subscale, indicating that the addition of Lilibot
increased the ratings of these aspects of the website to
above average levels.

Table 3 Descriptive statistics of website with Lilibot access group

Variable Cut-off/norm Website with Lili- Internal
bot access (n=32) consistency
(M, SD) (@)

System usability (SUS)

Usability 68 71.64 (18.20) 0.87

User satisfaction (PSSUQ)

System Usefulness 2.80 2.13% (1.15) 0.92

Information Qual-  3.02 2.36%* (0.99) 0.83

ity

Interface Quality  2.49 2.35(1.18) 0.89

User experience (SUPR-Q)

Usability 4.06 4.02 (0.96) 0.83

Credibility 3.80 4.08* (0.86) 0.97

Loyalty 391 3.96 (1.13) 0.80

Appearance 3.88 3.59 (1.17) 0.88

Results of one-sample t-tests comparing study means to available
norms.

PSSUQ Post-Study System Usability Questionnaire, SEQ Single Ease
Question, SUPR-Q Standardised User Percentile Rank Questionnaire,
SUS System Usability Scale

Lower PSSUQ User Satisfaction scores represent better user satisfac-
tion

*p<0.05; *¥p <0.01; **¥p <0.001
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Table 4 Ranking of Lilibot
features

Lilibot features

Top three Lilibot features
(n=32) (n, %)

Top three Lilibot
improvements (n=32)

(n, %)

Ease of navigation 19 (59.38) 11 (34.38)
Accuracy of information provided 17 (53.13) 7 (21.88)

Relevance of information provided 19 (59.38) 13 (40.63)
Intuitive design 12 (37.50) 15 (46.88)
Layout of Lilibot 9 (28.13 19 (59.38)
Readability 9 (28.13) 18 (56.25)
Links to external resources 11 (34.38) 13 (40.63)

3.2 Lilibot usability

Table 3 presents the internal consistencies and descriptive
statistics on the modified measures (i.e. system usability,
user satisfaction, and user experience of Lilibot) completed
by participants allocated to the website with Lilibot access
group. All scales and subscales displayed good internal con-
sistencies (a¢=0.80-0.97).

With an average of 71.64 (SD=18.20), the findings
indicate that Lilibot was rated above average on its system
usability (SUS; [41]). Moreover, the means of the PSSUQ
System Usefulness and Information Quality subscales were
significantly lower than the normative means available
[44], while the mean of the SUPR-Q Credibility subscale
was significantly higher than the normative means avail-
able [45], indicating that participants rated these aspects
of Lilibot highly compared to other websites. In contrast,
the means of the PSSUQ Interface Quality, as well as the
SUPR-Q Usability, Loyalty, and Appearance subscales did
not significantly differ from the available norms, indicating
that they were consistent with the available norms of other
websites [44, 45].

3.3 Usability rankings

Participants with Lilibot access ranked the top three fea-
tures of Lilibot and the top three features on which Lilibot
could be improved (Table 4). The top three endorsed features
were relevance of information (59.4%), ease of navigation
(59.4%), and accuracy of information (53.1%). The top three
improvements to Lilibot included layout of Lilibot (59.4%),
readability (56.3%), and intuitive design (46.9%).

3.4 Qualitative free-text responses
3.4.1 Lilibot strengths
Participants allocated to the Lilibot access group were asked

to report on what they liked about Lilibot. Themes that arose
from these responses included: (1) usability of Lilibot; (2)

@ Springer

functionality of Lilibot; (3) efficiency of Lilibot; and (4)
aesthetics of Lilibot.

Fourteen participants commented on the usability of Lili-
bot, indicating that it was easy to use and enhanced website
navigation.

“It was really easy to use and provided the information
I requested” (Female, age 24).

“Gave answers quickly and saved searching for
answers” (Female, age 23).

Eleven participants indicated satisfaction with Lilibot
functionality in terms of responding appropriately to their
queries.

“It provided the right information or asked the right
questions to find what I needed” (Female, age 26).
“It was quite good at understanding what I was look-
ing for” (Male, age 35).

Eight participants liked the efficiency of Lilibot, com-
menting that it was able to provide answers quickly, which
saved them time.

“It quickly provided access to information I needed”
(Male, age 32).
“It returned helpful results quickly” (Female, age 28).

Finally, four participants like the aesthetics of Lilibot.
Specifically, these participants commented on the attractive
design and the simplicity of the interface.

“Simple interface” (Male, age 33).
“It looked attractive” (Male, age 23).

3.4.2 Lilibot improvements

Participants were also asked how Lilibot could be improved,
together with another opportunity for general feedback.
Themes that arose from these responses related to the: (1)
usability of Lilibot; (2) aesthetics of Lilibot; (3) technical
difficulties experienced; and (4) interactivity of Lilibot.
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The most commonly reported area for improvement
related to the usability of Lilibot (n=12). Participants
thought that the usability of Lilibot could be improved
by providing instructions or examples for how to use Lili-
bot, as well as by presenting fewer responses at once and
removing unnecessary follow-up questions. Moreover,
some participants commented on the difficulties in using
and navigating Lilibot via a mobile device and thought
that the usability of Lilibot was complicated at times by
the need to scroll up to read responses.

“Provide instructions—i.e. that you can simply type
in questions in a freeform manner” (Male, age 23).
“Too many responses pop up” (Female, age 25).
“These messages don't always all fit within the win-
dow so I had to scroll up to see the initial messages
(only after I read what I could see and it didn't make
sense... I scrolled up and realised I had missed some
messages)” (Female, age 26).

Six participants indicated they thought the aesthetics of
Lilibot could be improved. Specifically, these participants
thought Lilibot could be presented more centrally on the
website and that the layout and appearance of Lilibot could
be improved, for example, through the use of larger icons.

“The overall layout of the bubbles needs a bit [of]

reworking” (Male, age 22).

“The visuals of the chatbot are monotonous. If I'm
not looking closely, I can't tell if it's responded to my
latest message” (Male, age 35).

Six participants commented on a technical difficulty
that they faced while using Lilibot. Specifically, partici-
pants commented on the inability to enter a new query
during the gambling quiz or gambling calculator. These
participants thought that Lilibot could be improved if they
were able to stop the quiz or calculator at any time by
entering a new query.

“I needed to provide an answer before searching
the next question, so you are unable to make a new
search without facing a barrier” (Female, age 26)
“I had to finish the whole gambling quiz/reload the
page before I could ask another question” (Female,
age 20).

Participants also reported that the interactivity of
Lilibot could be improved (n=35). These participants
noted that Lilibot was not a real person and that it
could be improved if it was better able to mimic human
conversation.

“It could be more personified” (Female, age 27).
“...unless you made it mimic human conversation
more” (Female, age 24).

Finally, two participants commented on the information
presented by Lilibot. These comments related to the use of
“responsible gambling” rhetoric and that the gambling quiz
may not be applicable to all gambling forms (e.g. sports
betting and online). These are not, however, direct areas for
improvement, as Lilibot was designed to reflect the existing
content on the NSW GambleAware website.

3.4.3 Augmentation of current website content

A separate item regarding other ways in which Lilibot could
be used was presented to participants in the website with
Lilibot access group. This question was optional, with 22
participants responding to this item. The majority of these
responses, however, either provided no suggestions or pro-
vided ways in which the chatbot could be improved to fur-
ther augment the current content of the NSW GambleAware
website. Of the limited responses (n=3) that directly related
to this open-ended item, participants indicated that the chat-
bot could also be used to: (1) provide gambling education;
(2) provide immediate access to counselling strategies or
self-help skills rather than just referrals and links; and (3)
quickly and efficiently provide information on frequently
asked questions, for example, relating to effective treatments.

“Counselling strategies/self-help skills people can use
or implement immediately” (Male, age 32)

“It could be a good tool for people to use when they
need common information (e.g. education and treat-
ment) but don't want to search through a whole page
for the answer. For example, if someone want to know
the most common treatment then they can ask that and
the Chatbot will give the answer and a link to the page
if they want to read further” (Female, age 22)

4 Discussion

The present study was the first to evaluate a text-based chat-
bot embedded within a gambling help website. Specifically,
the study examined the usability, user satisfaction, and user
experience of using the NSW GambleAware website with
and without access to Lilibot, a text-based chatbot developed
to augment existing content on the website. This study also
explored the usability, user satisfaction, and user experiences
of Lilibot itself.

4.1 Comparison of website usability
with and without Lilibot

As hypothesised, access to Lilibot was positively associated

with both system usability via the SUS, and ease of task
completion via the SEQ, and negatively associated with user
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satisfaction via the PSSUQ subscales of System Usefulness,
Information Quality, and Interface Quality. Consistent with
previous research [24, 27, 28], these findings indicate that
participants with access to Lilibot reported greater usability
(i.e. ease of use and learning), system usefulness (i.e. ease
and simplicity of use and effectiveness in increasing produc-
tivity due to its ease of use), information quality (i.e. ease
of finding information and dealing with potential errors and
effectiveness of the information provided on the website in
assisting with task completion), interface quality (i.e. like-
ability and satisfaction with the user interface) and ease of
task completion, compared to participants who were only
provided access to the website.

Contrary to expectations, however, Lilibot access was
not significantly associated with any of the SUPR-Q user
experience subscales of Usability (i.e. ease of use and navi-
gation), Credibility (i.e. trust and value), Loyalty (i.e. would
recommend to others and re-visit in the future) or Appear-
ance (i.e. clean, simple and attractive user interface). These
findings are inconsistent with previous research, which has
shown that text-based chatbots can lead to a more positive
and engaging user experience, due to their ease of use and
provision of easy and pleasant conversation [27, 28]. These
findings are also inconsistent with some of the other find-
ings from the current study, in which usability assessed via
the SUS and PSSUQ (i.e. System Usefulness) and Interface
Quality assessed by the PSSUQ, which measure similar con-
structs to the SUPR-Q subscales of Usability and Appear-
ance, respectively, were significantly associated with access
to Lilibot. The difference in these usability findings may be
attributed to lack of power, with the SUPR-Q usability sub-
scale approaching significance (p =0.081) and displaying a
relatively high effect size (f=0.23). These differences may
also be attributed to the measures employed, with the SUPR-
Q employing fewer items per subscale (2 items) than its SUS
and PSSUQ counterparts. The higher number of items in the
SUS and PSSUQ Interface Quality subscale may allow for
a more comprehensive assessment of these constructs. For
example, these longer instruments explored the effectiveness
in increasing productivity due to ease of use and satisfaction
with the user interface, and not just whether the website was
easy to use and attractive.

The comparison of study means with available cut-offs
and other website norms indicated that, with the exception
of usability (via the SUS and SUPR-Q Usability subscale),
the NSW GambleAware website alone was rated as compa-
rable to other websites. These findings suggest that, when
compared to other websites, the NSW GambleAware website
alone is a relatively well-performing website, particularly in
aspects of user experience and user satisfaction. The addi-
tion of Lilibot, however, improved some aspects of system
usability, user experience, and user satisfaction to above
average levels. Specifically, the comparison of study means
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with available cut-offs and other website norms indicated
that participants given access to the website with Lilibot
rated the website’s system usability above average (via the
SUS) and reported significantly higher means on some
aspects of user satisfaction (System Usefulness and Informa-
tion Quality) and user experience (Loyalty). Taken together,
these findings suggest that Lilibot improves the usability of
the website in the following ways: (1) by making it easier to
use, navigate and learn; (2) by providing users with a simple
and easy-to-use website that can increase productivity due
to its ease of use; (3) by presenting information in a way that
is easier to find, assisting with task completion and easily
dealing with any encountered errors; and (4) being re-visited
and recommended to others.

In contrast, ratings on interface quality, user experi-
ence (SUPR-Q) Credibility and user experience (SUPR-Q)
Appearance were comparable to other websites for both the
website with and without Lilibot access groups. These find-
ings suggest that the website itself, regardless of the addi-
tion of Lilibot, provides users with trustworthy and valuable
information, as well as a likeable, clean, simple, and attrac-
tive user interface.

4.2 Usability of Lilibot

Taken together, the above findings suggest that the usabil-
ity of the NSW GambleAware website can be improved
via the addition of a text-based chatbot. The usability of
Lilibot itself, however, was also evaluated in the current
study. These findings indicated that when compared to other
websites, the usability of Lilibot was above average (SUS).
Moreover, Lilibot provided users with a simple and easy-to-
use chatbot that could increase productivity due to its ease of
use (PSSUQ System Usefulness), presented information in a
way that was easy to find, could assist with task completion
and could easily deal with any encountered errors (PSSUQ
Information Quality) and presented trustworthy and valu-
able information (SUPR-Q Credibility). These findings are
supported by the usability rankings of Lilibot, whereby par-
ticipants rated the ease of navigation and accuracy and rel-
evance of information as aspects in which Lilibot performed
well (i.e. usability and information quality of Lilibot). The
findings from the open-ended items tended to further vali-
date these results, with the usability and appropriateness of
information provided reported as some of the key strengths
of Lilibot. Of note, however, there were some participants
that commented that these aspects of Lilibot could still be
improved upon, such as presentation of information and
usability on mobile devices.

There were additional aspects of Lilibot that could be
improved, with results indicating no differences between
Lilibot and relevant norms on PSSUQ Interface Quality (i.e.
a likeable and satisfactory user interface), SUPR-Q Usability
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(i.e. an easy to use and navigate chatbot), SUPR-Q Loyalty
(i.e. a chatbot that could be recommended to others or re-
visited) or SUPR-Q Appearance (i.e. a clean, simple and
attractive user interface). These findings are supported by
the usability rankings of Lilibot, whereby participants rated
the intuitive design, layout, and readability of Lilibot, which
mostly relate to aesthetics and interface quality, as areas
for improvement. The findings from the open-ended items
tended to further validate these results, with the aesthetics
and interactivity of Lilibot reported as some of the key areas
for improvement.

4.3 Study implications

The findings from this usability study have important impli-
cations. Lilibot was positively evaluated by the participants
and helped to increase the usability of the NSW GambleA-
ware website, as well as certain aspects of user satisfaction
and user experience. This highlights that a text-based chatbot
could be integrated into the NSW GambleAware website as a
way of enhancing the website’s usability and providing end-
users with a more effective and efficient means of obtain-
ing relevant information and resources from the website.
Moreover, the findings from this study suggest that Lilibot
improved access to information and content within the NSW
GambleAware website, suggesting that users may spend
more time using the website as the addition of Lilibot made
it more engaging and interactive. Prior to integration into the
website, however, the usability of Lilibot could be enhanced
by improving on the aesthetics and interactivity of Lilibot
(e.g. inclusion of more personal elements such as the use of
the person’s name and an avatar for the chatbot), as well as
the way information is presented within Lilibot (e.g. fewer
follow-up questions). Finally, the findings of this study also
suggest that a chatbot integrated into the NSW GambleA-
ware website could do more than just enhance access to the
current content on the website. Future versions of this chat-
bot could also provide further resources and assistance to
end-users, including gambling education, access to counsel-
ling strategies or self-help skills, and answers to frequently
asked questions, such as the most effective treatment options.
Taken together, this low-cost option has the potential to be
used to enhance usability across any gambling help website,
and more broadly demonstrates that the usability of health
service websites can be enhanced by the integration of a
text-based chatbot.

4.4 Study limitations

The findings of the current study should be interpreted in
the context of several limitations. The use of a conveni-
ence sample recruited from the Australian community lim-
its the generalisability of the findings (e.g. the majority of

participants were tertiary educated). Furthermore, while
participants in this study were regular internet users, their
gambling frequency was low, which also has implications
for the generalisability of the findings to end-users (i.e. gam-
blers or affected others seeking help for gambling-related
problems). Additionally, while the power calculation indi-
cates that the sample size per group was sufficient to detect
differences between the two groups on the primary outcome
(i.e. usability), some of the findings suggest that there may
have been a lack of statistical power. Taken together, future
research with larger sample sizes evaluating the usability
of this chatbot on gamblers and affected others seeking
help for gambling-related problems is required. As there
are no available validated measures developed to assess the
specific usability, user satisfaction, or user experience of
chatbots [50], the measures employed in the current study
were adapted from measures evaluating these constructs
for websites. Therefore, while the measures selected were
psychometrically sound for the evaluation of the website
(and displayed good internal consistency in this evaluation
of Lilibot), the psychometric properties of these measures
in relation to chatbots are unclear. Similarly, the available
norms were based on websites and not chatbots, therefore
the comparisons made to explore the usability of Lilibot
in comparison with the available norms should be inter-
preted with caution. Finally, while difficult to compare to
other studies given the prevalence of bot-generated data in
academic research is currently unknown, over half of the
participants who completed the survey were identified as
duplicate or fraudulent bot responses [51]. Future research
should consider how to protect online surveys from such
fraudulent bot responses [51]).

5 Conclusion

Notwithstanding the limitations previously discussed, find-
ings from this study indicate that the usability of the NSW
GambleAware website could be enhanced by the integration
of a text-based chatbot. Specifically, the addition of a chatbot
could enhance the overall usability of the website and key
aspects of user satisfaction (i.e. system usefulness, informa-
tion quality). Lilibot itself, however, could also be improved
to further enhance the usability of the website by improving
its aesthetics and interactivity. Further research employing
samples of end-users (i.e. gamblers and affected others) is
required to explore the usability of the website when this
chatbot is added.
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