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Abstract

Suicide prevention is an important global topic, since suicide is being a worldwide serious health issue for
decades. In the meantime, people start to pay more attention to mental health issues and Artificial Intel-
ligence is developed and applied in many different fields. Recently, there are many studies been done on
using Conversational Agents for mental illness. There are also applications of preventing suicide with Con-
versational Agents. In the Netherlands, 10.4 suicides happened per 100 thousand inhabitants in 2019. 113
Suicide Prevention is a Dutch national organization with a mission of pursing zero suicides. They are provid-
ing multiple services to help people with suicidal thoughts, including a self-test for evaluating suicidal risks
anonymously. Even though, people who have taken the self-test receive some suggestions from the 113 web-
sites, they might not contact the 113 helpline for further help. However, it is significant for people with suicide
ideation to disclose their thoughts in order to reduce their intention of committing suicide. Therefore, a con-
versational agent was designed and developed to upgrade the suicide self-test service, which was aiming to
resolve test-takers barriers towards contacting the helpline for human help. With the service, the conversa-
tional agent interacts with users to help them take the self-test and persuade them to reach for further help by
relieving their worriers. A double-blind mixed designed experiment was conducted with 147 healthy general
participants and two conditions (traditional questionnaire and interactive service) to verify the hypotheses
and evaluate the service. It was hypothesised that participants would have more motivation to contact a
helpline for further professional help after taking the self-test in an interactive way than taking the self-test
in a traditional questionnaire way. The results showed a significant increase in the traditional questionnaire
condition comparing to the interactive service condition. For participants’ satisfaction and perceived use-
fulness, these are higher in the traditional questionnaire condition than the ones in the interactive service
condition. In conclusion, the proposed interactive self-test service did not show an expected potential of
increasing people’s motivation to contact a helpline for professional help. However, the traditional self-test
with a textual barrier intervention section showed the potential to motivate people’s help-seeking behavior
comparing to the proposed interactive self-test service based on the experiment.
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1
Introduction

1.1. Background and Motivation
According to the suicide data from World Health Organization (WHO) in 2019[1], almost 700,000 people die by
suicide every year globally. Suicides deaths occur not only among adults of all ages, but also in adolescents[2].
In [1], it is indicated that suicide is the forth leading cause of death among 15 to 29-year-old, and it is also the
third leading cause of death for 15 to 19-year-old female. In the meantime, for every actual suicide, more
than 20 other people may have had suicide attempts. There are even more people suffering from suicidal
ideation as the estimates of the 12 month prevalence rate of suicidal ideation are 2% and 2.1% respectively in
developed and developing countries[3]. The annual suicide number in the Netherlands has been stable since
2013 based on the data from Statistic Netherlands (CBS). While most of the suicides happen in the middle-
age group, there is an increase among young people[4]. Besides, the suicide rate is almost three times higher
than the number of road casualties [5]. Since suicides are preventable with appropriate effort and it is one
of the major public health issues for all the countries, it is necessary to develop national suicide prevention
strategies[6].

In the Netherlands, 113 Zelfmoord Preventie (which is shortened as 113) is the Dutch national suicide pre-
vention organization, with the mission of zero suicides, which is rational to pursue zero suicides as an aspira-
tional goal with a systematic and sustained approach[7]. In 10 years, they have developed a mature eHealth
platform to help people with suicidal ideation via anonymous 24/7 free online service[8][9], including cri-
sis helplines, self-assessment tests[10], an online self-help course[11] and brief online psychotherapy[12].
Based on the 2018 annual report of 113, there were 70,000 crisis calls and chats happening in total, which
had increased from 50,000 calls and chats in 2017. 780,000 individuals visited the 113 websites for help or
information [13].

Even though 113 is providing multiple kinds of anonymous services for potential audience and spreading
knowledge and information of suicidal ideation online and offline, the people who are suffering from suicidal
thoughts have to approach them actively. To make matters worse, a troubling phenomenon has been found
that a sizable group of people with suicidal ideation did not seek help. Based on the research of Luoma et
al.[14], among all the suicide victims, only 45% had contact with primary care providers in the month before
committing suicide and 32% had contact with mental health services within 1 year of suicide. Elzinga et
al.[15] reported that even in the case of patients with depression, who contacted general practitioners, GPs
only assessed and discussed suicidal thoughts with 44% of the depressive patients during the consultation.
Moreover, people with suicidal ideation tend to not disclose their suicidal thoughts to anyone in general. It
has been found that almost 50% of people when suffering from suicidal ideation did not reveal their suicidal
thoughts at all [16] [17] and they may even deny that they ever had suicidal ideation[18]. However, Dazzi,
Gribble, Wessely, & Fear’s findings[19] suggested that, for both adolescent and adults, acknowledging and
talking about suicide may reduce suicidal ideation and repeated questioning may benefit long-term mental
health. The study of Calear and Batterham [20] revealed that the responses of psychologists and counsellors
were perceived to be the most helpful by people with suicide ideation in Australia.

Every month, around 6,000 people fill in the online self-test [13], the Suicidal Ideation Attributes Scale(SIDAS)[10],
on 113’s website[8] to be informed about the severity of their suicidal thoughts. However, because of privacy
and the anonymity of the help, 113 does not know if the participants follow any of the advice, if they are
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2 1. Introduction

already in the procedure of solving their problems, receiving adequate help, or discuss their problems with
important others. It is urgent to search for solutions to address this issue, since preliminary results of the self-
test data from 113 showed that the majority (71%) of the participants who have filled in the online self-test
fell into the high suicidal risk group. Moreover, only 10% of the participants visited the helpline page after
receiving the textual results and suggestions of seeking help. Seward et al.[21] found that, people with the
highest risk of suicidality, who tend to avoid seeking help, are likely to seek for online support, especially for
emerging adults. Therefore, one potential solution towards the issue, that the test-takers who have filled the
online self-test are with suicidal risk may not seek help from anyone, is that an anonymous conversational
agent interacts with the participants to motivate them to reach for human help, such as calling or chatting
with 113 Helpine, when they have completed an online self-test of suicidal ideation. The reasons of choos-
ing to develop such a self-test to a chatbot were that a chatbot could give personalized suggestions based on
users’ profiles and it had the potentials to apply the design of behavior change support systems to change
user’s behavior of seeking professional help. In this way, a conversational agent might be able to encourage
not only young people with suicidal risk, but also middle aged men and all other kinds of help-seekers who
incline to the idea of solving their health related problem by themselves[22], to contact 113, such a health
service provider. Nonetheless, people with suicidal thoughts might not appreciate an online self-test in the
format of a chatbot because of its widely commercial usage, and a chatbot might not be able to impact one’s
behavior as much as other behavior change support systems, since it provided a one-time self-test with lim-
ited interactions.

1.2. Research Questions
The main research question of this study is:

• Is it possible and in what way can a conversational agent motivate people to reach for human help,
when they have completed an online self-test?

To answer the main question, we break it up to three sub-questions:

– What kind of persuasive mechanisms could a conversational agent use to persuade people for
seeking human help after completing the online self-test of suicidal ideation?

– How could such mechanisms be effectively encapsulated in the conversational agent?

– Do people feel more motivated to enter the 113 Crisis Line after they interacted with the conver-
sational agent?

By answering the three sub-questions, the main research question was discussed in the following way.
Not only motivations, but also specifications and requirements were needed to design and develop such a
project. It was necessary to figure out what the obstacles and concerns that prevented people to contact
with counselors from 113 were. Two focus groups from 113 had the discussions of the above topic from
both experts’ and clients’ perspectives. After that, the specifications and requirements for the conversational
agent were defined according to those potential barriers. The fundamental elements mentioned above led
to the design of the system. A prototype based on the design was reviewed and refined by 113 psychologists
and counsellors and a pilot study for the later evaluation. In the evaluation part, an experiment using the
prototype was organized to study the third sub-question.

1.3. Research Approach
To answer the research questions mentioned above, the research approach applied in this study followed
the four stage of designing Behavior Change Support Systems (which is shortened as BCSS) [23]. In the first
stage, the literature of help-seeking behavior, theories and strategies of BCSS were studied and discussed to
understand the barriers of people with suicidal thoughts towards seeking help and to find possible persuasive
mechanisms for the proposed system. The second stage was to discover and discuss the most common bar-
riers and appropriate strategies in different scenarios with a focus group of 113 counsellors and researchers,
which resulted in a target goal, a target audience and a list of requirements for the conversational agent. A
design of the agent was proposed based on the requirements and the goal of users contacting 113 for pro-
fessional help targeting people with suicide ideation who took the self-test of suicidal thoughts on the 113
websites. Before conducting an experiment with the proposed prototype of the agent, professional input of
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113 psychologists and counsellors and a pilot study feedback were taken into account to refine the final pro-
totype. The experiment was conducted with the final prototype to evaluate if people with suicide ideation felt
more motivated to contact 113 for professional help after taking the self-test by interacting with the chatbot.
In the end, the results were interpreted and the conclusion was drawn to complete this research.





2
Related Work

2.1. Help-seeking Behaviour and Strategies
2.1.1. The Factors and Barriers towards Seeking Help
Chapter 1 discussed the concerning situation that a sizable group of people with suicidal thoughts usually
tend not to seek help. Therefore, it is essential to understand the help-seeking behaviour among people with
suicidal ideation to figure out their barriers towards seeking help. Based on such understanding, we can iden-
tify appropriate strategies to apply in order to develop a personalized solution for the situation. According to
previous research on help-seeking behaviour among the general population with suicidal ideations, several
factors may be related to people’s willingness to seek help.

Suicide ideation Severity of suicidal ideation is one of the factors that has influenced help-seeking be-
haviour of people with suicidal ideation. Both studies of Calear et al. [24] and Seward and Harris [21] found
that a higher level of suicidal ideation was negatively associated with positive attitudes towards online help-
seeking. These findings are in line with the concept of help-negation, which means that individuals with
severe suicidal thoughts refuse or reject available support or solutions. Help-negation was also mentioned by
Clark and Fawcett [25] theoretically and possibly related with pessimism, cynicism, hopelessness and mal-
adaptive coping, which are common characteristics of people with suicidal ideation[26]. Further research
indicated that help-negation was a sign of overall maladaptive coping, consistently associated with promi-
nent avoidant, negativistic, and passive-aggressive personality traits [27].

Stigma Only 7% of the individuals who experienced suicidal ideation reported stigma as a barrier to help-
seeking according to the WHO’s global survey [28]. However, stigma consists of perceived public stigma and
personal or self-stigma [29] [30]. In contrast to perceived public stigma, self-stigma is still considered as
one existing barrier towards help-seeking. The study of Calear et al. [24] indicated that a higher level of
stigma has a significant and negative impact on the attitudes and intentions towards help-seeking. Reynders
et al. (2014) found that people in the low suicide rate regions had more positive attitudes, less self-stigma
and shame compared to people in the high suicide rate. Reynders et al. [31] found that self-stigma was
negatively related to the intention of seeking help from a general practitioner, psychiatrist, psychotherapist
and family. Especially, men, younger adults, higher educated people and people with lower ratings of mental
health experienced self-stigma more often regarding suicidality.

Self-stigma is the reduction of an individual’s self-esteem or self-worth caused by the individual self-
labelling herself or himself as someone who is socially unacceptable [30]. For example, some people with
suicidal ideation may negatively believe that it is a sign of weakness to get help from other people.

Mental health literacy It has been found that a higher literacy level was significantly associated with pos-
itive attitudes towards help-seeking [24]. Lack of literacy in terms of mental health could lead to the result
that people with suicidal ideation are not able to realize the need of professional help for their problems. One
of the most crucial reasons why people did not seek treatment, was low perceived need based on the WHO’s
global survey of adults [28]. Individuals may deny that they have suicidal thoughts or suicidal ideation is
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6 2. Related Work

a mental health problem. They may also have the beliefs that the treatments are not effective, they would
rather manage the problems by themselves.

Other barriers There are several other possible barriers concerning the help-seeking behaviour of people
with suicidal ideation according to Hom et al.’s review [32], including fear of hospitalization or mistrust of
health providers. In addition, some structural factors had also been discussed in the review, for example,
lack of time or availability for care. Besides, age, gender and suicidal history are also the factors related to
the help-seeking behaviour of people with suicidal ideation [24][21][31]. Yet, these are specific facts of each
person, which are not possible to be influenced or resolved.

Reasons for completing self-test Since this study is targeting the help-seeking behaviour of the help seekers
who fill in an online self-test, a step back is needed to find out the reasons that people choose to do an online
self-test for their mental problems. First of all, in terms of the availability, affordability and accessibility of the
Internet, people can easily get access to the online self-tests, especially some of them are free of charge, and
it is convenient and flexible for people to take the tests no matter when and where. This kind of assessment
also provides efficient results via the latest self-tests with textual feedbacks and web links for more details.
Because the Internet can accept people who tend to be anonymized and tend to have no human interactions
and keep their activities privately, this type of people prefers taking the self-tests online. In this case, such
individuals can obtain results in a more effective manner by not having interactions with other people. Other
reasons for filling in such tests can be self-exploration and self-awareness, to know more about themselves,
to figure out answers to personal problems, to help them make decisions or to satisfy their curiosity [33].

There are quite a few works of literature studying the reasons that people taking online self-test for mental
concerns. However, these studies often focus on people taking general medical self-tests [34][35][36]. Kue-
cuekbalaban’ research [36] studied the personal reasons of using a self-test, for example, people may take
self-tests to monitor and reassure about their health statues based on perceived risks, or to look for confir-
mation or explanation for the existing problems. There are several perceived benefits of self-tests mentioned
by the participants in Ryan et al.’s study [34], for example, to preserve their anonymity or not to speak about
‘embarrassing’ complaints, or they serve as a pre-check to assure the problem before talking with doctors
about a possibly awkward complaint, or they want to pre-check their condition to not waste their doctors’
time or save their own time from the difficulties to schedule and visit doctors. The review of Ryan et al. [34]
revealed that some individuals taking self-tests were driven by negative feelings of seeing a doctor or negative
experience with the GPs who were being uninterested or dismissive. It was also possible that people accessed
such tests opportunistically without expecting any benefits or for any purposes. Self-testing could be seen as
an empowering process for some people, which means they are in control of and responsible for their own
health according to Ryan et al [34].

While there are barriers for people with suicidal ideation to seek help, there are also motivators inspiring
people to reach for help. Not much research has been done to study the facilitators for help-seeking towards
suicidality or mental health problems. However, there is some work addressing such facilitators among young
people. According to Rickwood et al. [37] and Gulliver et al. [38], several reasons contributed to young
people’s help-seeking behavior for their mental health. If young people have knowledge on mental health
issues and professional sources of help, if they are willing to express their feelings, or if they trust potential
help providers, it is more likely that they would seek help for mental health problems. In addition, they found
that emerging adults also seek help because they are supported or encouraged by families or friends and
aware of the severity of their mental problems.

2.1.2. Theories and Strategies for Behaviour Change
After discussing the literature on help-seeking behaviour, the theories behind behaviour change are briefly
introduced in this section. Behaviour change is an intentional process involving progress through six stages
of change based on The Transtheoretical Model (TTM) from Prochaska et al [39]: precontemplation, contem-
plation, preparation, action, maintenance, and termination. Since the audience targeted in the research are
the test takers of the self-test for suicide ideation, it is likely that they might not have taken any actions, or
they had received treatment because of their history of suicidal ideation and they might experience a new
episode of suicidal ideation and they plan to check their condition. Therefore, they are in one of the stages of
precontemplation, contemplation or preparation. People in the stage of precontemplation do not intend to
take actions in the next 6 months. People in the stage of contemplation intend to change in the next 6 months.
People in the stage of preparation intend to take action in the next month. The research of Prochaska et al.
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[39] demonstrated that applying stage matched interventions contributed to considerable improvements in
recruitment, retention and progress, especially with computer-based individualized and interactive interven-
tions. Therefore, it can be beneficial to figure out which stages people are in and use appropriate interven-
tions based on the stages to attain the optimal outcome.

Since the purpose of this research is to study the possibility and the potential methods of intervening the
help-seeking behaviour of people with suicidal ideation, we start with two well-known theories of behaviour
change theories respectively from Fogg and Michie et al. Fogg Behaviour Model [40] demonstrates that a
target behaviour requires sufficient motivation, sufficient ability and an effective trigger for a person to per-
form. Motivation and ability in the model can trade off, which means that people may perform a simple task
even with low motivation, or people with high motivation may put effort on difficult actions. However, an
appropriate trigger plays a significant role in all kinds of scenario. In the COM-B system from Michie et al.’s
work [41], behaviour not only depends on three components, including capability, opportunity and motiva-
tion, but also influences all these components as well. Capability and opportunity interact with motivation
separately. In both theories, one or more components should be changed in order to generate the target
behaviour.

The ability or capability is the fundamental requirement for people with suicidal ideation to perform
help-seeking behaviour. Increasing ability by requiring extra effort to learn new skills creates another barrier
for the target audience. Instead, simplifying the target behaviour is the proper mean to increase the ability
[40]. For example, defaulting some settings or reducing some steps in the help-seeking process to avoid the
target audience overthinking, convincing the potential clients that seeking help for their suicidal thoughts
is a normal social behaviour and other people with suicidal ideation also take such actions, or solving the
concerns of people with suicidal ideation towards the consumption of time or physical effort for seeking help
from 113. Jaroszewski et al.’s study [42] has demonstrated that reducing barriers of people in risk by providing
related information could increase the use of crisis services.

A trigger or an opportunity is always needed for people taking actions. An essential part of the experimen-
tal system to consider for the design is to create appropriate triggers that help people with suicidal ideation
to overcome the barriers and take the opportunities. A trigger can be designed to affect motivation or ability,
or it can serve as a reminder. Since the outcome of behaviour change in this research is a one-time action,
which is that the test takers contact 113 for professional help after finishing the self-test, a trigger functioning
as a facilitator is what is supposed to be focused on in the system. Facilitating contacts to professional help
is the last step of the whole process, increasing the ability with a simplified step can increase the chances of
people taking actions.

Motivation plays an important role for the performance of the target behaviour. Motivational Interview-
ing (MI) is a collaborative conversation style, which can be applied to strengthen a person’s own motivation
and commitment to change’ [43].It is a client-centred method that attempts to explore and resolve their am-
bivalence, allowing them to decide for themselves whether to change. The practice of MI implicates applies
four core counselling skills: OARS (asking Open-ended questions, Affirming, Reflecting and Summarizing)
[43]. In terms of methods, MI practises can be aligned with supporting each of the three basic psychological
needs specified by self-determination theory, namely autonomy, competence and relatedness.

Self-Determination Theory is a broad-based theory of human motivation [44].According to Markland et
al. [45], SDT can offer a theoretical framework for deepening our understanding of the efficacy of MI. More
precisely, it is argued that the specific strategies in MI may fulfil the clients’ basic psychological needs for
competence (e.g. by using techniques to explore and build confidence), autonomy (e.g. by allowing clients to
discover their own reasons for change) and relatedness (e.g. by being compassionate). Further, people’s mo-
tivation towards the target behaviour, which is contacting 113 for further help, may be positively influenced.

Principles of Influence includes six principles which could influence human behaviour strongly [46]. The
six principles are reciprocity, consistency, social validation, liking, authority and scarcity. Among these prin-
ciples, social validation, consistency, liking and authority are the ones that can be applied in this research.
Social validation implies that people tend to be ‘more willing to comply with a request for behavior if it is
consistent with what similar others are thinking or doing’. Based on this principle, the possibility of people
perform help-seeking behaviour can be raised by showing the fact that other test-takers do contact 113 after
self-testing and other people with suicidal thoughts also contact 113 for further help. Consistency means that
people tend to be ‘more willing to comply with requests for behaviors that are consistent with that position
after committing themselves to a position’. To apply the consistency principle, people who take the self-test
for suicide ideation should be committed to the role of help-seekers. The test takers can be called as help-
seekers or can be told that self-testing is the first step they take to receive help during the process. The liking
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rule is stated as people have the tendency to be ‘more willing to comply with the requests of friends or other
liked individuals. The strategy of role model can be applied to follow the liking rule. The story of several
liking and well-known individuals performing help-seeking behaviour may encourage the test takers to seek
for help. The rule of authority can be explained as that people tend to be ‘more willing to follow the sugges-
tions of someone who is a legitimate authority’. As a national suicide prevention organization, the authority
of 113 could be stressed with its legitimate background and by presenting suggestions with support from the
psychologists and the research which have been done in 113.

Overall, all these theories and strategies are aimed to motivate potential help-seekers to perform help-
seeking behaviour. Table 2.1 lists the theories and strategies with requirements which are derived from them.

Theories & Strategies Requirements
The Transtheoretical Model To figure out which stages people are in and use appropri-

ate interventions based on the stages
Fogg Behaviour Model To perform a target behaviour requires sufficient motiva-

tion, sufficient ability and an effective trigger
COM-B System To perform a target behaviour requires capability, oppor-

tunity and motivation
Motivational interviewing To explore and resolve people’s ambivalence, allowing

them to decide for themselves whether to change
Self-Determination Theory To fulfil the clients’ basic psychological needs for compe-

tence, autonomy and relatedness
Principles of Influence To influence human behaviour based on the principles of

social validation, consistency, liking and authority

Table 2.1: Theories & Strategies with Requirements

2.2. Conversational Agents & BCSS
The development of conversational agent technology in recent years resulted in many studies on applying
such technology to mental health care. Conversational agent interventions were studied for suicide preven-
tion [47] and cognitive-behavioural therapy [48]. Both meta-analytical reviews from Vaidyam et al. [49] [50],
which covered chatbots and conversational agents in mental health from 2010 to 2020, revealed the high
potential for conversational agents being used in mental health field in psychiatric use and benefiting in psy-
choeducation and self-adherence, generally positive outcomes on diagnostic quality, therapeutic efficacy and
acceptability of such agents. The conversational agents interventions for mental health regarding practica-
bility, feasibility, efficacy and acceptability are promising, according to the reviews of Gaffney et al. [51] and
Bendig et al. [52]. However, all of the reviews suggested that further research should explore the efficacy and
efficiency of these Internet- and mobile-based psychological interventions with a more robust experiment
design including target populations.

Martinez-Miranda’s paper [47] on especially reviewing embodied conversational agents (ECA) for the de-
tection and prevention of suicidal behavior shared the same conclusion with the reviews above. Half of the
included studies [53] [54] [55] were using ECAs as virtual counsellors, which are related to the topic of de-
veloping conversational agents to intervene help-seeking behavior with suicidal thoughts. Unfortunately,
none of these studies were mainly focused on suicide detection and prevention. The same method to detect
suicidal behavior were applied, which were performed through validated surveys (e.g., PHQ-9 [56]). These
applications [53] [54] [55] offered the basic function of preventing suicidal behavior by suggesting users to
seek help and altering the researchers and specialists to facilitate help. Furthermore, since the systems were
focusing on preventing, intervening and treating depression, this function was only served for the extreme
situation when users reflected suicide ideation on their questionnaires. Thus, none of the studies reported
detailed evaluation specifically on the effectiveness of the suicide detection and prevention in those applica-
tions.

There are three other studies providing a better insight of conversational agent intervention for risk detec-
tion and suicide prevention. HelPath is a mobile-based embodied conversational agent to remotely monitor
and collect relevant individuals’ data for detecting suicidal behaviors [57]. It is aimed at combining self-
reported information of mood state, negative thoughts, the execution of recommended activities and related
data collected from user’s electronic health record to provide suggestions and CBT-based exercises for pre-
venting the relapse of suicidal behaviors. The ECA would alter to relatives or specialists for direct contact
support via SMS if any risks were detected. Another application, which was developed and evaluated by
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Jaroszewski [42], is a brief automated risk assessment and intervention platform aiming at increasing the use
of crisis resources among individuals in crisis. A chatbot is applied in the system to message and assess po-
tential users in crisis. Once a user is assigned as ‘high-risk’, the assessment will stop and crisis resources will
be presented to the user immediately. When individuals show unwillingness of trying the crisis resources in
the follow-up question, they will be presented with an interactive Barrier Reduction Intervention (BRI) via the
chatbot. This BRI provides a brief psychoeducation to help users in crisis to overcome concerns and barriers
of using crisis resources. Tielman et al.’s paper [58] presented three protocols covering risk detection and
management in autonomous e-mental health (AEMH) systems. Each of the models represented a step, the
first one for detecting and evaluating risk level, the second one for auto-referral and user’s expectation and
autonomy, and the third one for motivating user’s help-seeking behavior. These models were proposed to
provide a design base for AEMH systems focusing on risk detection. In conclusion, previous programs on risk
detection and prevention ask for initial users of the applications and their high involvement with personal
mental health data, which results in limited population meeting the high standard. For further research, it is
justified to study a suicide detection and prevention chatbot which combines reducing barriers and motivat-
ing people to seek help based on an existing online self-test for suicide ideation to reach common individuals
with suicidal thoughts.

2.3. Focus Group
Several factors and barriers of people with suicidal ideation toward help-seeking behaviour had been found
through literature research in Section 2.1, as well as theories of behaviour change and potential strategies had
been discussed. In order to attain insight of the difficulties among people with suicidal ideation and opin-
ions on methods for behaviour change, the experience and knowledge of the employees and volunteers from
113 were valuable for this research. Focus group is described by J. Smithson as a controlled group discus-
sion, where a specific topic is selected for discussion with participants selected from a target population [59].
Therefore, focus group meetings within 113 were organized to discuss the topics mentioned above.

2.3.1. Focus Group Set-up
The focus group for this study consists of employees and volunteers from 113. There were 20 participants
in total, including 4 from the Communication Department, 8 from the Research Department, and the rest
of them were 3 psychologists and 5 counsellors from the Crisis Line. Both of the Research Department and
the Communication department shared their opinions from their professional perspectives, since they had
done research on suicide topics and surveys with clients via social media. The psychologists and counsellors
from the Crisis Line were invited because of their practical experience of communicating with help-seekers
directly. In order to have high-quality and in-depth discussions with the participants, only 5 to 8 people
attended in each meeting. In total, three meetings were arranged for the focus group.

The described focus groups were approved by TU Delft Human Research Ethics Committee on 11-06-
2019, with the application ID number 814.

The purpose of the focus group meetings was to explore the potential barriers, concerns and obstacles
that the help seekers were facing with when they are completing the online self-test. To serve this purpose,
two questions and three scenarios were created for the meetings. These questions and scenarios were asked
and presented in the way to trigger and generate discussions within the group. For the questions, several
choices were made available, and the participants were requested to first rank the choices according to their
opinions on a questionnaire. In this way, the participants were able to answer questions based on their own
knowledge and experience without bias from others’ remarks. After that, each of them informed the group
of their top choices from their rankings. Since they already stated their stances, this led to discussions to
exchange the reasons behind their choices. For the scenarios, the same idea was applied to have group dis-
cussions. Each scenario illustrated two ideas for a specific issue that would happen in the proposed system.
The participants chose one of the methods that they preferred on the questionnaire, and then informed the
others of their stances, which also led to a group discussion. Notes on the opinions and arguments of the
participants were taken during the meetings. The questions and scenarios for the meetings are discussed in
the following section.

2.3.2. Questions and Scenarios
Questions Based on the literature concerning the purposes of taking mental health or medical self-tests in
Section 2.1.1, the first question (Question A) aimed to find out what purposes test takers have for filling in a
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self-test. This question served as a pre-question for the second question (Question B) by guiding the focus
group to think of the reasons behind taking self-tests before having the discussion of barriers towards seeking
help. Question B contained two sub-questions. The first sub-question focused on exploring the barriers of
the help-seekers based on Section 2.1.1. The second sub-question focused on figuring out which motivators
people might have for seeking help. This question served as a post-question for Question B-1.

Scenario 1 This scenario was inspired by the original procedure, where visitors approached the self-test for
suicide ideation by filling in an answer for each question. Afterwards, they would receive a textual feedback
according to the severity of their suicidal thoughts. The textual feedback depended on the severity of their
suicidal ideation, which was accorded to the results of the self-test for suicidal ideation (SIDAS) [10]. When
the score was equal or higher than 20, test takers were considered as high-risk. Otherwise, they were consid-
ered as low-risk. Based on their severity score, several methods were suggested for them, from talking with
families or friends, contacting 113 to making an appointment with GPs or psychologists. New in this scenario
was the trigger to motivate people for help. As research showed that half of the suicidal population had no
plans for disclosure [16] [17], we expected that a substantial part of the visitors might hardly be motivated
or urged by plain text. Therefore, the solution for this scenario should work on encouraging the test takers
to seek help at one hand, on the other hand, this scenario took into account the barriers for these people to
motivate them in a suitable way. Consequently, a barrier survey would be applied in both solutions to pro-
mote the next stage. The barrier survey explored the reasons that stop the test takers to seek help from others.
Therefore, this scenario proposed two solutions with different strategies to help people move forward.

Figure 2.1: The solution A in Scenario 1

The overall idea of solution A was to respect the choices of the users and let them be in control, which
referred to an important part of motivation to change, which was previously mentioned as self-autonomy. If
the test takers were willing to receive more help from 113, they would be directly connected to a chat with
113 Crisis Line. If they were not ready for further help, they would be requested to fill in a barrier survey in
order to let the chatbot interact with them by applying appropriate strategies based on their specific barriers.
However, they could still choose not to follow the process and finish the test only with a textual feedback.
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Figure 2.2: The solution B in Scenario 1

The strategy in solution B was that more attention was being paid to test takers who score high on suicidal
ideation. Since this kind of users have probably an urgent need for help, they will be directly taken to the next
step of answering a barrier survey without being informed. In order to raise their intention to finish the
survey, they would be promised with feedback reporting their results of the test as a reward. Two different
flows were designed based on what type of barriers they have. Either they would be targeted with a cognitive
change method, where they would receive feedback from the chatbot and interact with the chatbot, or they
would be targeted with a behavioral change method, where they receive feedback from human chats.

Scenario 2 The original self-test for suicidal ideation was like all other online tests, a simple questionnaire
with options to select on a webpage. Since a chatbot solution was proposed to improve the whole self-test
service, it was also possible to combine the self-test with the chatbot to enhance the experience of taking the
self-test.

Figure 2.3: The solution A in Scenario 2

Figure 2.4: The solution B in Scenario 2

In solution A, the test takers would be able to fill in the test by interacting with the chatbot. With such
set-up, they receive their feedback from the chatbot and then the chatbot smoothly offer further help in the
chat. By skipping the step of asking users’ permission to interact with the chatbot, it increases the probability
that their barriers get addressed and the chances of seeking further help. Solution B, which was the original
self-test process, illustrates that it will depend on the test takers to decide their next step. In this case, the
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choices of the test takers were fully respected, and their decisions were not intervened. The test takers might
feel comfortable with the self-test and they might come back to 113 for further help.

Scenario 3 In both solutions of scenario 1, a barrier survey was used to identify what kind of barriers the test
takers could have against seeking help after filling in the self-test for suicidal ideation. Once the barriers of the
test takers were clear, it would be essential to apply a matching strategy to facilitate help-seeking behavior.
Two strategies were demonstrated. The idea of the first one was presenting a role model to change the belief
of people with self-stigma who believed seeking help was the behavior of weak people. The second one with
the method of reframing that aimed at changing the view of seeking help from professional. An example of
reframing was to reframe the help-seeking behavior as asking for advice to solve the problems causing the
suicidal ideation.

Figure 2.5: The solution A in Scenario 3

Figure 2.6: The solution B in Scenario 3

2.3.3. Results of the Focus Group Discussion
Concerns related to help-seeking behavior According to the focus group, the individuals who decided to
take a self-test of suicide ideation with the purpose of confirmation might prefer having results for themselves
before seeking help from other people. Because they would like to make decisions on the next step after
assuring their conditions. The psychologists in the focus group mentioned that some people with suicide
ideation chose committing suicide over seeking help from others, since they might consider suicide as an
easier and quicker way to solve their problems. Therefore, they would rather take care of the problems by
themselves than bothering their families or friends. They often considered themselves as a burden to others.
Such clients preferred to be in control of their own conditions.

Another issue that the focus group had discussed was that the test takers might be afraid of getting hospi-
talized and losing their self-autonomy by avoiding interactions with doctors or people. The test takers might
assume if they only took self-tests, they would have fewer obligations than seeing GPs or psychologists and
discussing their problems. They did not have to face serious consequences in reality. People with suicidal
ideation might have different kinds of fear or mistrust towards health providers. Emergency service at their
places or getting hospitalized was mentioned by the participants as one of their most common concern. Pre-
vious negative experience with health support could also lead to mistrust of health providers or treatments.
The discussion of the focus group indicated that this type of test takers was afraid of negative consequences
of seeking help and they needed a certain amount of self-autonomy.

Because of severe suicide ideation, such individuals often had avoidant coping styles. The focus group
thought that people with suicide thoughts refused to face their problems and they avoided the possibility of
recovery. They experienced hopelessness and helplessness and were not able to become better by getting
help from other people. Even they were not against receiving help for their conditions, it was still possible
that they were afraid that they might fail to recover. Based on the discussion, it could be concluded that the
clients might tend to avoid any perceived risks and feel insecure and ambivalent about help-seeking.

An extreme facilitator for potential help-seekers to seek help was the urgency of losing control. The focus
group mentioned several times that help seekers using the crisis line were afraid of the negative reactions
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from their families and friends if the fact that they had suicide ideation was found out. They might be at the
edge of losing their jobs or partners or losing control of their suicidal thoughts. In such case, fearing negative
social consequences in their lives might be one of their biggest concerns.

Concerns related to the application of the proposed interactive self-test One issue, the focus group men-
tioned, was that visitors filling in a self-test might be afraid of privacy issues since they consulted mental
e-Health support, which meant that the privacy of online help was an important issue for the help-seekers.
An important issue that was raised during the focus group meetings was the importance of having confi-
dence in the providers of such services. The anonymity of online services also increased the trust towards
help providers, which made such help sources more attractive since there were no commitments required. In
this case, anonymity was an important reason for help-seekers to seek help from the Crisis Line.

From the focus group’s perspective, one concern for the proposed self-testing procedure in Scenario 1 was
that the test takers might get scared by the longer process than they expected, which might cause decision
overload to people who suffer from suicidal ideation. They also might be scared by direct interaction with
chatbot or human chat without any reminders, which indicated that self-autonomy is also important during
the self-testing procedure. One more mentioned issue in the focus group was that the reliability and validity
of the self-test should be confirmed in case that the test takers were classified to the wrong level of severity.
Another issue that the participants reported was that some people did not like to interact with a chatbot due
to their negative attitude towards (commercial) chatbots.

The last concern, which was brought up by the focus group, was that the strategy of reframing 113 as a
‘non-help provider’ in Scenario 3 was in reverse to the image of 113. It was also risky to promise the help-
seekers with advice for their problems when they might not receive satisfying answers from the counsellors.

Table 2.2 listed all the concerns and issues based on themes which were drawn from the focus group
meetings.

Concerns related to help-seeking behavior Concerns related to the application of the proposed in-
teractive self-test

Being in control Privacy and anonymity
Afraid of consequences of seeking help from profession-
als

Decision overload/avoidance

Self-autonomy Self-autonomy
Perceived risk avoidance Reliability/validity of the self-test
Insecure/ambivalence Negative attitude towards chatbot
Fear negative social consequences Clarity about service offered by 113

Table 2.2: Concerns and Issues

2.4. Requirements Specification
Table 2.3 presented a list of requirements which were derived from the previous literature review and the
discussion results of the focus group meetings. The system design in Chapter 3 started based on this table.

1 The new self-test should include a barrier survey.
2 The new self-test should be able to resolve the most common barriers that the test takers have towards seeking

help for suicidal ideation.
3 The new self-test should use appropriate strategies to resolve different barriers.
4 The new self-test should protect the privacy and anonymity of users.
5 The process of the new self-test should not be too long or too complicated.
6 The new self-test should let the users have their self-autonomy during the whole interactive process.
7 The content of the new self-test should be reliable and valid.
8 The chatbot of the new self-test should be more acceptable.
9 The new self-test should be clear with its function and service.

Table 2.3: Requirements
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Design

3.1. Proposed Solution: An Interactive Self-Test for Suicidal Ideation
The proposed solution to the main research question is to provide the self-test for suicidal ideation in an
interactive way with a barrier intervention. With the original self-test for suicidal ideation on 113 websites,
test takers only receive a textual feedback with several suggestions based on their levels of risk after finishing
the self-test. Test takers, especially the ones who receive the result of high-risk, might be hardly motivated
by the plain text. As shown in Figure 3-1, updating the original self-test to an interactive one is the first step
to create a communicating environment for the test takers. The interactive way of taking the self-test also
creates a smooth transition to the following stages which are conducted in the conversation as well. In the
second stage, the test takers receive feedback from a conversational agent (CA) after taking the self-test by
interacting with the CA. A barrier survey is included in the interactive self-test procedure in order to apply
the barrier intervention effectively in the next phase. The barrier intervention is personalized based on the
barriers identified in the barrier survey and the potential suicidal risk levels from the self-test results. In the
end, the test takers are offered with access to human help for counselling if their barriers are resolved and
they are motivated to contact further help from 113 helpline. The barrier survey, the barrier intervention and
the procedure of the interactive self-test are discussed in detail in the following sections.

Figure 3.1: The components of the proposed solution

3.2. Barrier Intervention
3.2.1. Barrier Survey
In Chapter 2, it is mentioned that there are different barriers why potential help-seekers with suicidal ideation
are not seeking help from others. To motivate such potential help-seekers, it is necessary to understand what
kind of barriers they have towards seeking human help. As the first requirement stating, a barrier survey is
included in the interactive self-test system. The purpose of the barrier survey is to be aware of the barriers
test takers have. Based on the literature and the results from the focus group in Chapter 2, five barriers are
considered as the most common ones among the people with suicidal ideation in the survey. The five barriers
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are, severe suicidal ideation, self-stigma, fear or mistrust health providers, lack of mental literacy and lack of
availability. After knowing the barriers test takers have, appropriate strategies can be applied to motivate
them in an efficient way.

The barrier survey is placed after people with high risk of suicidal ideation receiving the feedback for their
condition. The reason to do so is that people are suggested to take action on seeking help in different ways in
the feedback. After that, they may or may not have plans for seeking help from others. They will be requested
to take the barrier survey if they have no intentions to seek further help from any resources with respect for
their self-autonomy.

Since the barrier survey may expose people with suicidal ideation to more barriers that they have not
thought of by themselves, the barrier question only lists the top 3 barriers at first to prevent such risk. If the
test takers do not see themselves having any of the top three barriers, more options with other barriers are
available for them to choose from.

The main question in the barrier survey is: ‘If you have no plans of seeking any kinds of help, what is your
main concern? (It’s up to you to answer this question or not.)’ Five options corresponding to the top three
barriers are provided for test takers to choose from, which are listed in Table 3.1. The options of other barriers
are listed in Table 3.2.

Top 3 barriers Options
Suicidal ideation ‘I think I am beyond rescuing’
Self-stigma ‘I think I should be able to handle it by myself.’

‘I think I should handle it by myself because I don’t
want to bother others’
‘I feel ashamed to talk about my suicidal ideation’

Others Others

Table 3.1: Options based on the top three barriers to the barrier survey questions

Other barriers Options
Fear or mistrust health providers ‘I am afraid of, or I don’t trust health providers’
Lack of mental literacy ‘I don’t think that there are professionals can help me

with that’
Lack of availability ‘I don’t have time, or I am afraid that it would cost me

much money to get help from professionals’

Table 3.2: Options of other barriers to the barrier survey question

Barriers & Strategies With understanding the barriers of test takes through the barrier survey, the barrier
intervention applies persuasive strategies to reduce test takers’ barriers to seek human help. The Principles
of Influence [46], mentioned in Chapter 2, are the main strategies in this session. The principles of reciprocity
and scarcity are not suitable for this system based on the definitions. Reciprocity represents "One should be
more willing to comply with a request from someone who has previously provided a favour or concession".
Scarcity means "One should try to secure those opportunities that are scarce or dwindling". As discussed
in Chapter 2.1, four other principles are applicable in this system, social validation, consistency, liking and
authority. For each barrier, there are four messages based on each of the four principles. Since not every
test taker might be persuaded by the same argument, multiple argument messages are developed for each
barrier to have other possibilities in a dialogue. For example, a message applying the principle of social val-
idation to help overcome the barrier of suicidal ideation: "In 2018, 70,316 person-times contact 113 via calls
and online chats. Based on the interviews we had with our pervious clients, who were suffering from severe
suicidal ideation and thought they were beyond rescuing, they told us that they were glad that they had called
us." Another versatile message using the consistency principle to reduce different concerns with a slight of
adjustment is "Taking the self-test is your first step to seek help for your suicidal ideation. Contacting 113 is
the next step to get further help. Since you already take the first step, you are able to take the next step." A
Barrier-Strategy matrix is filled these messages which are used in the conversations between the test takers
and the chatbot. The matrix is available in ??. The content of the matrix had been reviewed and improved by
a psychologist at 113 Suicide Prevention to ensure the validity of the messages for the test takers with suicide
ideation.
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3.3. System Design
3.3.1. System Design
In this section, the design of the system is illustrated and explained in detail.

The interactive self-test in the system applies the questions and the choices of the SIDAS [10], which is the
same as the original self-test. However, only one question is asked each time to follow a dialogue style, which
differs from the original self-test in a questionnaire style. The test takers receive the next question once they
finish answering the last one. At the beginning of the interactive self-test, a short introduction to the self-
test is presented to the test takers first. They are informed with following information. Taking the self-test is
fully anonymous and the privacy of their personal information (gender and age) is protected. There are no
obligations to finish the self-test. They can quit the self-test anytime of the process. All the content of the
self-test is based on published literature or psychologists’ knowledge. The function of the self-test is to help
individuals figure out their condition and give suggestions on their next steps in case of having any suicidal
ideation. If they are interested in further help, they can reach to the free consulting service that 113 helpline
offers 24 hours, 7 days a week. The test takers are informed which is in line with the 4th, 6th, 7th and 9th

requirement.

Figure 3.2: The flow for user with high risk and barriers

People who finish the self-test are divided into three groups of no risk, low risk or high risk based on their
scores. Depending on the level of risk, the test takers will go through different process. People in the high-risk
group with barriers will experience the longest process in the system comparing to the other groups. The
process for the test takers in the high-risk group with barriers is shown in Figure 3.2. After they are identified
as high-risk with suicidal ideation and they reply to the chatbot with one of the barriers, they will receive the
barrier intervention from the chatbot. During the intervention, the chatbot will resolve their barriers and aim
to motivate them to contact 113. Independent whether or not the test takers are convinced by the messages,
the chatbot will facilitate the contact of 113 helpline. Defaulting the facilitation is to trigger the test takers
to take the opportunity to contact the helpline, since people tend to follow a default option [23]. The aim of
this strategy is to help these high-risk individuals to overcome their barriers bring them into contact with the
counsellors where they can talk about their suicidal thoughts. The reason of applying such strategy for the
high-risk group is to maximize the chances that they start to talk with the helpline as soon as possible, as the
delay of such conversations might cause severe consequences. Therefore, it is needed to find an appropriate
balance between autonomy and safety, where the autonomy of the high-risk individuals is ensured by the
possibility of dropping out of the chat at any time.

Figure 3.3: The flow for user with high risk but no barriers

For the test takers who are in the high-risk group but without any barriers, they receive the facilitation of
contact directly, as shown in Figure 3.3. Then they can chat with the counsellors immediately. However, for
the people with no or low risk for their suicidal ideation, as shown in Figure 3.4, they will receive a general
feedback with several suggestions on what actions they can take to help themselves and a brief explanation
on the common barriers they may have.
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Figure 3.4: The flow for user with no/low risk

To respect the self-autonomy of the test takers, they can quit the process whenever they do not want to
continue it. Thus, a button to end the session is always available to the users. Likewise, a button to contact
the 113 helpline directly is always available as well. To ensure the accuracy of the interaction and to avoid
the test being too long or too complicated, all the questions in the conversation are closed questions with
multiple predefined replies.

3.3.2. Dialogue Design of the Barrier Intervention

The dialogue between user and the conversational agent of the interactive self-test system is the foundation of
the barrier intervention. To understand user’s replies accurately, in the dialogue, only closed ended questions
are asked by the agent and user can reply with one of the offered messages to represent their positive or nega-
tive answers. The design of the dialogue flow between the CA and user is presented in the Figure 3-11. Several
strategies and theories are adapted and applied in the dialogue flow. First of all, when user starts the conver-
sation and answers with positive replies, CA starts with small talk by expressing appreciation to build rapport
and common ground for the following dialogue. Small talk is a strategy that humans use to establish social
relationships [60]. In our case, CA apply such strategy to engage user’s trust in order to discuss their help-
seeking problems later. In the first stage, after receiving the user’s barrier answer, the CA conveys its empathy
by acknowledging user’s concern, which follows a Motivational Interviewing principle of expressing empathy
through reflective listening [61]. Next, the CA proposes the idea of seeking professional help from 113 along
with explanations to the user’s barrier. After that, factual or strategic arguments are used to motivate user to
take actions. The content of this part is consulted with 113 psychologists and counsellors, who suggested not
to include arguments or direct confrontation to avoid causing cognitive dissonance [62]. Avoiding argument
or direct confrontation is also a principle of MI. Whether user choose a positive or negative reply to the pro-
posal of seeking help, the CA reconfirms the response (Flow 1 and 2 in Figure 3.5) by developing discrepancy
between user’s goals of resolve suicide ideation and the current behavior choice (e.g., plan to contact 113 or
not). Since user can experience cognitive dissonance due to decision making on seeking help, one way to
reduce the dissonance is to change their behavior. The MI principle of developing discrepancy user’s goals
and their current behavior can enhance user’s motivation to change the current situation by taking actions to
fulfill their goals. After reconfirming user’s either positive or negative choices, the CA encourages user by ex-
pressing belief in them for making such a choice to support their self-efficacy with an optimistic attitude [61]
(see Flow 3 and 4 in Figure 3.5). The element of encouraging in Flow 3 follows the MI principle of supporting
self-efficacy, which serves as a motivator to let user believe that they have the possibility to begin a behavior
change and it is in their control. For user with a negative attitude, with the encouraging session in Flow 4,
the CA reflects to user’s response with adjustment to resistance which follows the MI principle of rolling with
resistance [63]. In this way, the CA remains nonjudgmental and respectful to user and it can take a second
chance to send persuasive message of proposing seeking help after the encouragement. However, if user give
a negative answer again, the CA accepts user’s rejection (as Flow 6) to respect user’s autonomy and leaves a
chance for next possible conversation with user [61] [64]. Besides, the CA facilitates the contact to user who
is willing to seek professional help from 113 helpline.
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Figure 3.5: The dialogue flow design of the barrier intervention





4
Evaluation

An experiment was conducted on the designed system discussed on Chapter 3. Thus, Chapter 4 starts with
explaining and arguing the formulation of the hypotheses, including an explanation of an adapted proto-
type using in the experiment. Next, the methods of the evaluation are described with designing details of the
experiment, following by describing the results revealed from data analysis and exploration. A discussion sec-
tion on the results ends the chapter. In general, this chapter aims to answer the third sub-research question
as follows:

Do people feel more motivated to enter the 113 Helpline after they interacted with the conversational
agent?

According to this specific research question, the hypotheses were defined to cover several aspects: mo-
tivation, feeling of being heard, perceived usefulness and satisfaction towards the conversational agent for
interactive self-testing. The factor of motivation was to answer the research question directly. The feeling of
being heard factor was chosen to reflect the personalization of the conversational agent in terms of its com-
munication strategy based on user’s barriers and their willingness of seeking human help. The third factor,
perceived usefulness, was used to show the usefulness of the conversational agent from user’s perspective.
User’s satisfaction to the system was considered as an overall factor covering the previous three factors and
the likeliness of contacting the agent again. Both factors, perceived usefulness and satisfaction, could reflect
the possibility of implementing the system in real life.

In addition, to minimize any risks of exposing participants of the experiment to suicidal thoughts, the
prototype, the scenarios and the questionnaires of the experiment were adapted to a general mental health
version. The participants were informed of taking part in an experiment of a mental health service system.

Previous research on conversational agents for people with risks to contact human help [58] [42], men-
tioned in Chapter 2, had shown that users could be persuaded by agents with resolving their barriers using
appropriate communication strategies to seek help resources. Moreover, the persuasive mechanisms in pre-
vious research and the additional ones (e.g. Principles of Influence, Motivational Interviewing) applied in
the proposed system have been developed and evaluated in various behavior change related studies [65] [66]
[67]. Based on the discussion in Chapter 2, it is expected that conversational agent service has promising
potential on motivating people with risks to seek professional human help. Therefore, in order to discover
how better conversational agent supports perform than textual supports, the hypotheses were formulated in
the following part:

H1: The test-takers do feel more motivated to contact a helpline for further professional help after taking
the mental health self-test in an interactive way than taking the self-test for mental health in a traditional
questionnaire way.

H2: The test takers reflect that comparing to the traditional self-test, the interactive self-test influence
them:

A: to feel more being heard
B: to be more satisfied with the whole self-test service.
H3: The test takers’ perceived usefulness of the interactive self-test is higher than the perceived usefulness

of the traditional self-test.
Before starting the experiment, a pilot study with the same setup was conducted with colleagues from 113

Research department and 10 participants online (they were paid with the same rate as other participants) for
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a test run. Any problems arose in the pilot was fixed to guarantee the experiment work properly. However,
the data of the pilot study were not included in the analysis.

The experiment was approved by the TU Delft Human Research Ethics Committee on 11-02-2020, with
the Application ID number 1034, and preregistered online through the Open Science Framework (OSF) reg-
istration platform [68].

4.1. Methods

4.1.1. Experimental Design

With a double-blind mixed design, the experiment had two conditions: the control group, and the experimen-
tal group. The participants in the control group took a mental health self-test in a traditional questionnaire
way and received all persuasive messages for potential barriers towards seeking help as textual feedback. For
the experimental group, the participants took a mental health self-test in an interactive way and receives bar-
rier intervention. The barrier intervention consisted of persuasive messages based on specific barriers. Each
participant of both groups received one of five barriers to seek help for mental health problems in a fictitious
scenario. The participants were randomly assigned to one of the two equally sized groups by the computer.
The participants of each group were asked to fill in pre- and post-questionnaires on the measures, which were
used to compare within and between the two groups.

4.1.2. Materials

Prototype The prototype in the experiment was based on the system design presented in Chapter 3. It was
refined some aspects to adapt to the experimental environment and to evaluate the hypotheses. First of all,
as mentioned before, the experiment focused on the topic of mental health instead of suicide ideation to
minimize any risks of exposing the participants to suicidal thoughts. Thus, the phrases related to suicide in
the original design were all replaced by mental health contents. Secondly, since potential high-risk test takers
were considered as the most urgent group, it was decided to evaluate all the hypotheses in the most extreme
case with limited participants. Moreover, the barrier intervention was where the conversational agent played
an important role, barriers were necessarily included in the experiment. It was also important to see if re-
solving barriers would help people with high risk. Thus, the experimental prototype was especially targeting
at the high-risk test-takers with barriers. In other words, the participants in the experimental group would
experience all the sessions as designed in the flow (Figure 3.2). In addition, five barriers related to general
mental health were included in this prototype, which were also adjusted from the original barriers of suicide
ideation. The barriers were: ‘I think I should be able to handle it by myself (self-stigma)’, ‘I feel ashamed to
talk about my mental health issues (self-stigma), ‘I do not want to talk about it with anyone (lack of trust
with any others)’, ‘I am afraid of or I do not trust health providers (fear or mistrust health providers)’, and
‘I do not have time, or I am afraid that it would cost me much money to get help from professionals (lack
of availability)’. The four persuasive strategies (social validation, consistency, liking and authority) based on
Principles of Influence [46] along with the skills of Motivational Interviewing [61] were applied to address
each barrier. The dialogue contents of the experimental prototype were based on the Barrier-Strategy matrix
(Appendix A.1) and adapted to the topic of mental health. All the messages of the experimental version were
also reviewed by 113 professionals. The chatbot service was implemented on the Qualtrics platform, an ex-
perience management survey tool for quantitative statistical analysis. The interaction between participants
and the conversational agent is executed page by page (i.e. a continuous interaction from Figure 4.1, Figure
4.2 to Figure 4.3). However, due to the limitation of the platform, a full randomization of presenting different
strategies to one specific barrier could not be perform on Qualtrics. Instead, an adjusted randomization with
two sequences of four strategies were available in the dialogue tree of tackling one barrier. The randomization
in details is in Appendix B.1.
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Figure 4.1: The screenshot of the 1st part interaction with the conversational agent with the barrier of "lack of trust with any others"

Figure 4.2: The screenshot of the 2nd part interaction with the conversational agent with the barrier of "lack of trust with any others"
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Figure 4.3: The screenshot of the 3rd part interaction with the conversational agent with the barrier of "lack of trust with any others"

Other Materials The participants were asked to agree on a consent form about the purpose, procedure and
the data management of the study before starting the experiment, which can be found in Appendix B.2.

The scenario used in the experiment represented a fictitious story of a persona experiencing serious de-
pression in an environment with contradictory information, which could provoke a dilemma of how to solve
the situation and whether to seek help. Since the participants were in the healthy condition, the scenario
story was aimed to confront them with a situation where they had mental health issues but at the same time
there were extensive uncertainties with the impact of seeking help. Therefore, we created such a scenario
where the participants would hesitate to contact a helpline to address their mental health issues. Further-
more, as the personas targeted in the experiment were the high-risk test takers, the scenario reassembled the
situation that test takers with high risk might face and which caused them to be reluctant in seeking human
help. In other words, the scenario was expected to influence the healthy participants by confronting them
with a fictious story where they would act in a similar way as the high-risk test takers would behave. Table
4.1 lists the major elements in the scenario description and the effects were aimed to have on the partici-
pants. The scenario ended with one barrier description out of the five barriers randomly to avoid systematic
biases caused by differences between the five barriers. The scenario and barriers descriptions are available in
Appendix B.3.

Elements Effects
Being an immigrant in a different country Uncertainty of the social atmosphere
Living with family and friends and a stable job, 1 year left
for receiving a permanent resistance permit

Reasons to keep staying (impossible to go back to home
country for help)

Seeing public information about mental health but with
little details of possible help resources

Possibility of getting help but with unclear progress and
consequences

Hearing rumors of negative reaction from the public and
poor effect of the professional help

Barriers of getting help but from uncertain information
sources

Table 4.1: The elements and effects of the scenario

4.1.3. Measures
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Primary measures

Motivation Level: This measure was targeting on how motivated the test-takers were. Test-takers’ motivation
levels towards seeking professional psychological help were measured in both the pre-questionnaire and the
post-questionnaire. The motivation level of each participants were measured by using two separate mea-
sures, the Attitudes Toward Seeking Professional Psychological Help – Short Form (ATSPPH-SF) [69]and a
question of their willingness of contacting different sources of professional help. The willingness question is
inspired by the Help-Seeking Willingness Scale (HSWS) developed by Han, Chen, Hwang, and Wei [70]. This
questionnaire was answered with a four-point Likert-type scale (0= “Disagree" to 3= “Agree").

Feeling of being heard: This is a measure of how much the participants were feeling being heard by the
self-test for mental health. Test-takers’ feeling of being heard were measured by using the Feeling of Being
Heard (FBH) questionnaire from Tielman’s research on considering patient safety in autonomous e-mental
health systems [58]). This questionnaire was adjusted based on the experiment. This questionnaire was
answered with a 7-point scale ranging from not at all via neutral to very much.

Satisfaction: Test-takers’ satisfaction with the whole self-test service was measured by using the Client
Satisfaction Questionnaire (4-item) [71] [72]). This questionnaire was answered with a four-point Likert-type
scale (1 = “Poor" to 4= “Excellent").

Perceived Usefulness: This was a measure of how the participants perceived the usefulness of taking the
self-test for mental health. This was measured through a version of the usefulness subscale (six questions)
from the Intrinsic Motivation Inventory [73]. The usefulness survey recorded participants’ answers using a
five-point Likert scale (1= “Strongly disagree" to 5= “Strongly agree") for each item.

Exploratory measures

Age: To explore if different age groups would react differently to the format of the self-test service, participants
indicated their age group before they start the experiment. The age range was separated to 5 groups, Group
1 (18 to 29 years old), Group 2 (30 to 39 years old), Group 3 (40 to 49 years old), Group 4 (50 to 59 years old),
Group 5 (60 years old or older).

Gender:To explore if different genders would react differently to the format of the self-test service, partic-
ipants indicated their genders before they start the experiment. The gender options were male, female and
others.

Self-involvement:To explore if the difference of participants’ self-involvement on the mental health topic
would influence their performance in the experiment, before starting the experiment, they were asked to
answer a questionnaire (3 questions), derived from Issue Involvement Check Questions [74]. The reason for
including this variable was that, since the participants from Prolific joined the experiment mainly driven by
money, the participants in the control group might give positive feedback when they receive a massive text
on explaining all barriers as the participants in the experiment group would do. According to the Elabora-
tion Likelihood Model [75], there are two routes to persuasion: the central route and the peripheral route.
The participants whose motivation originated from the payment reward would likely process the persuasion
by taking the peripheral route. In this case, such participants might make decisions simply based on the
credibility of the sources or the amount of the information rather than the logical quality of the information.

4.1.4. Participants

Participants were recruited through an online recruitment platform, Prolific. Each participant was paid £3.00
for finishing the experiment properly. Participants were at least 18 years old and had no mental health prob-
lems currently. A power analysis using G∗Power was conducted to determine the number of the participants
for a medium effect size of .50 with a power of .80 at the standard .05 alpha error probability. The targeted
sample size was 128 participants (64 in each group). However, 150 participants (75 in each group) were re-
cruited in case of uncompleted surveys or invalid surveys. 147 out of 150 responses were included in the
analysis, because 3 responses were completed with same answers to all the pre- and post- questionnaires.
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Characteristics N=147 Experimental
Group
(N=75)

Control
Group
(N=72)

Age groups, n (%)
18 - 29 114 (77.55) 42(56.00) 72(100.00)
30 - 39 17 (11.56) 17(22.67) 0(0)
40 - 49 12 (8.16) 12(16.00) 0(0)
50 + 4 (2.72) 4(5.33) 0(0)
Gender, n (%)
Male 94 (63.95) 51(68.00) 43(59.72)
Female 53 (36.05) 24(32.00) 29(40.28)
Issue involvement check score,
mean (SD)

5.43 (1.03) 5.36(1.11) 5.50(0.94)

High-level involvement, n (%) 74 (50.34) 35(46.67) 39(54.17)
Low-level involvement, n (%) 73 (49.66) 40(53.33) 33(45.83)

4.1.5. Procedure
The participants received access on Prolific and then were redirected to Qualtrics to do the experiment. The
experiment included four phases. The first phase was the introduction to the experiment. Each participant
was asked to read and fill in a consent form. The purpose and procedure of the experiment were briefed
to the participants. They were informed about exclusion policies for responses as well. Before starting the
experiment, they were asked to fill in their gender, age group, and self-involvement on the topic of mental
health.

In the second phase, each participant received a fictitious scenario description with one of five barriers
towards seeking help from professionals. They were asked to do the experiment by placing themselves in this
fictitious scenario. After that, they were asked to fill in a pre-questionnaire. The questionnaire included ques-
tions of people’s attitudes and willingness towards seeking help from professionals and two comprehension
check questions about the scenario.

In the third phase, the participants took a mental health self-test in two different ways based on which
group they belong to. For both groups, to help the participants answer the specific questions about the symp-
toms of their mental health problems in the self-test, they were guided with highlighted options to answer the
self-test. For the participants in Group A, they took the self-test in the traditional questionnaire way and re-
ceived textual feedback including all persuasive messages on barriers towards seeking professional help. For
Group B, the participants took the self-test in an interactive way and interacted with the test about their spe-
cific barriers towards seeking professional help based on the scenario.

In the last phase, the participants were asked to fill in a post-questionnaire, including questions of their
feeling of being heard, their satisfaction towards the self-tests, the perceived usefulness of the self-tests, and
their attitudes and willingness towards seeking professional help again.

4.1.6. Data Preparation and Statistical Analysis
The analysis of the data was conducted using R 3.6.2. The R script markdown, along with the dataset, can be
accessed online through 4TU data centre [76]. For the Attitudes Toward Seeking Professional Psychological
Help – Short Form (ATSPPH-SF) [69], the scores to 5 questions of the 10 questions (Q2, Q4, Q8, Q9, Q10) were
reversed for the reliability check. According to Loewenthal and Lewis [77], the criteria of acceptability is an
alpha of 0.60 when the scales are short. In our case, 0.68 of the Help-Seeking Willingness Scale (HSWS) [70]
is considered as reliable since it consists of 5 questions. In general, an alpha of 0.75 is within the criteria of
acceptability [77]. The Cronbach’s alpha of each measurement is listed in the table below, the scores of all the
scales are acceptable to use.

Reliability Check Alpha
ATSPPH-SF Pre 0.75 Post 0.84
HSWS Pre 0.68 Post 0.75
FBH 0.93
CSQ 0.88
US 0.91

Table 4.2: The Reliability Check of All Measurements

For the Attitudes Toward Seeking Professional Psychological Help – Short Form (ATSPPH-SF), the scores to
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5 questions of the 10 questions (Q2, Q4, Q8, Q9, Q10) were reversed and added to the sum of a single Attitude
Score. For the Help-Seeking Willingness Scale (HSWS) and the Feeling of Being Heard scale (FBH), the scores
to the questions were averaged to create a single score. For the Client Satisfaction Questionnaire (CSQ) and
the Usefulness Subscale (US), the scores to the questions were summed up to create a single score.

A multilevel model was used to analyze the results. The within-subject factor was time (before and after).
The fixed effect was the format of the online mental health service, which consisted of two conditions (tradi-
tional and interactive). The participants were taken into account as random intercept since it was assumed
that the participants start the experiment with various starting points. The measure moment and the condi-
tions in the hypotheses were used as independent variables in the analysis. The pre- and post-measurements
of attitude and willingness towards seeking professional help, feeling of being heard, satisfaction with the
service, and perceived usefulness, were used as dependent variables in the analysis. The analysis was done in
two steps: First, descriptive analyses were used to perform an overall analysis in order to uncover the general
differences between the two groups. The second step was to do a detailed analysis of the conditions and mea-
surements mentioned in the hypotheses (attitude and willingness towards seeking professional help, feeling
of being heard, satisfaction with the service, and perceived usefulness).

The null models and the extended models for each hypothesis were compared to test the effect of the
format of the online mental health service.

The first hypothesis was tested using a multilevel analysis on Attitude score and Willingness score. The
null model only included participant as random intercept. Model 1 was built on the null model and added
session (moment of measurement) as fixed effect, while model 2 was built on the null model and added group
(format of service) as fixed effect. Model 3 was built on the null model with adding both session and group
as fixed effect. Lastly, model 4 was the full model which built on model 3 and include two-way interaction
between session and group as fixed effect. These models were compared to test the added contribution of
fixed effects.

The second hypothesis was tested with a multilevel analysis on feeling of being heard and satisfaction
with the service. The hypothesis was examined by comparing the null model to a model including group
(format of service).

The third hypothesis was also tested with a multilevel analysis on perceived usefulness. The hypothesis
was examined by comparing the null model to a model including group (format of service) as fixed effect.

Covariate Check Covariate checks were performed for participants’ age groups, gender and their Issue In-
volvement Check (IIC) score towards the topic of mental health. They showed that the age groups and gender
had no effect on the Attitude score or the Willingness score. The IIC score had no effect on the Attitude score,
but it had an effect on the Willingness score. Participants with high IIC score (higher than the mean) in the
control condition had an increase on their post-Willingness score comparing to the pre-score. Therefore,
the IIC score was included in the model comparison analysis for the Willingness score. Table 4.3 shows an
overview of the means of the pre- and post- willingness score with two levels of the IIC score for the two
conditions. The IIC Level of each participant were determined by the mean of the IIC score based on their
groups.

IIC Level High Low
Measures Pre-HSWS Post-HSWS Pre-HSWS Post-HSWS
Group Mean SD Mean SD Mean SD Mean SD
Control 4.39 1.00 4.85 0.95 4.29 1.10 4.36 1.19
Experimental 4.34 1.25 4.10 1.34 3.93 1.08 3.95 1.21

Table 4.3: Mean and standard deviation of the pre-and post-HSWS measures with two levels of the IIC score for the two groups

4.2. Results
Table 4.4 below shows an overview of the means of all the measures for the two groups.

Pre-ATSPPH-SF Post-ATSPPH-SF Pre-HSWS Post-HSWS
Group Mean SD Mean SD Mean SD Mean SD
Control 19.11 4.37 21.61 5.18 4.35 1.04 4.63 1.09
Experimental 19.56 4.85 19.44 5.05 4.12 1.17 4.02 1.26

Table 4.4: Mean and standard deviation of the pre-and post-ATSPPH-SF and pre-and post-HSWS measures for the two groups
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FBH CSQ US
Group Mean SD Mean SD Mean SD
Control 5.69 1.06 12.38 2.61 24.94 4.10
Experimental 5.65 1.03 11.45 2.76 23.43 4.72

Table 4.5: Mean and standard deviation of FBH, CSQ and US measures for the two groups

4.2.1. Attitude and Willingness of Seeking Help

Model comparison N χ2 p
ATSPPH-SF score
Session (M0 vs M1) 294 χ2

1 = 6.55 0.0105
Group (M0 vs M2) 294 χ2

1 = 1.65 0.1993
Session × Group (M3 vs M4) 294 χ2

1 = 8.74 0.0031
HSWS score
Session (M0 vs M1) 294 χ2

1 = 1.96 0.1614
Group (M0 vs M2) 294 χ2

1 = 5.33 0.0209
Session × Group (M3 vs M4) 294 χ2

1 = 9.84 0.0017

Table 4.6: Multilevel analysis results on motivation to seek help in both conditions : model comparisons

The results from the analysis for hypothesis 1 are presented in Table 4.6. As shown in this table, attitude
score was only influenced by session, while it was not affected by group. For willingness score, it was only
influenced by group but not by session. The interaction between session and group was found to signifi-
cantly associated to both measures. This interaction effect can be seen between the control group and the
experimental group in the following figure. Figure 4.4 shows the measure of attitude score for the two groups
and compares the change with the means of the pre-measures and post-measures, which illustrates that the
average attitude score of the control group increased significantly after taking the traditional mental health
service but the before and after attitude scores in the experimental group barely have differences. Figure 4.5
shows the measure of willingness score for the two groups and compares the change with the means of the
pre-measures and post-measures, which illustrates that the average willingness score of the control group
increased significantly after taking the traditional mental health service but the before and after willingness
scores in the experimental group barely have differences.

Figure 4.4: Comparison of ATSPPH-SF score between both groups
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Figure 4.5: Comparison of HSWS score between both groups

4.2.2. Feeling of Being Heard, Client Satisfaction and Perceived Usefulness

Model comparison N χ2 p
Feeling of being heard
Group (M0 vs M1) 294 χ2

1 = 0.08 0.776
Client Satisfaction
Group (M0 vs M1) 294 χ2

1 = 4.31 0.038
Usefulness
Group (M0 vs M1) 294 χ2

1 = 4.32 0.038

Table 4.7: Multilevel analysis results on FBH, CS and US : model comparisons

Table 4.7 above shows the results from the analysis for hypothesis 2. Group factor had no significant effect on
the feeling of being heard χ2

1(N = 294) = 0.08, p > .05, but it shows a significant effect on the client satisfaction
χ̃2

1(N = 294) = 4.31, p < .05. The comparison of FBH Score and CSQ Score between the two groups are shown
in the figures below. Figure4.6 shows the average FBH scores of both groups have no significant differences.
However, the average CSQ score of the control group is higher than the one of the experimental group, which
is shown in Figure4.7.



30 4. Evaluation

Figure 4.6: Comparison of FBH score between both groups

Figure 4.7: Comparison of Client Satisfaction between both groups
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Figure 4.8: Comparison of Perceived Usefulness between both groups

Table 4.7 also shows the results from the analysis for hypothesis 3. The usefulness was influenced by the
format of mental health service in different groups χ2

1(N = 294) = 4.32, p < .05. The bar chart above shows
the difference of the Usefulness Score between the two groups.

4.2.3. Explorative Measures
For the explorative analysis, the Issue Involvement Check score was considered as one explorative measure.
The IIC score was used as a moderating variable for the analysis between the independent variables and
dependent variables. A multilevel regression analysis was conducted with the IIC score as the moderating
variable and the interaction effect between the IIC score and the independent variables.

Based on the results of the analysis, the IIC score by itself significantly affected the Attitude score and the
Willingness score. Both the Attitude score and Willingness score of participants with high IIC score in the
control group increased. However, the interaction effect between the IIC score and the independent variable
(Group) had no significant effect on any of the measures. The results of the analysis in details can be found
in 4.8 and 4.9.

Model: ATSPPH-SF Score ∼ IIC Score +
Group:IIC Score

Estimate Std. error t p

Intercept 15.344 1.774 8.651 0.000
IIC Score 0.907 0.324 2.798 0.006
IIC Score:Experimental Group -0.128 0.119 -1.071 0.286

Table 4.8: Moderation analysis of ATSPPH-SF score, IIC score and the interaction effect with Group

Model: HSWS Score ∼ IIC Score + Group:IIC
Score

Estimate Std. error t p

Intercept 3.449 0.479 7.199 0.000
IIC Score 0.187 0.088 2.130 0.035
IIC Score:Experimental Group -0.069 0.032 -2.142 0.034
Model: HSWS Score ∼ Group:IIC Score Estimate Std. error t p
Intercept 3.449 0.479 7.199 0.000
Control Group:IIC Score 0.187 0.088 2.130 0.035
Experimental Group:IIC Score 0.118 0.089 1.326 0.187

Table 4.9: Moderation analysis of HSWS score, IIC score and the interaction effect with Group
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Table 4.10 summarizes the results of the IIC score moderation analysis, including the means and standard
deviations of the conditions.

Control Experimental
Measurement Mean SD Mean SD
IIC Score 5.50 0.94 5.36 1.11

Table 4.10: The mean and standard deviation of the IIC score between the two groups

4.3. Discussion
Based on the analysis of the results, the traditional mental health service had positive effect on participants’
attitude scores and willingness score, instead of the interactive service, which is the opposite of the first hy-
pothesis (H1). It is indicated that the test-takers feel more motivated to contact a helpline for professional
help after taking the mental health service in a traditional questionnaire way with textual feedback than tak-
ing it in an interactive way with barrier intervention. This result is contrary to our expectation, and therefore
provides support for the rejection of the first hypothesis (H1). As hypothesis was built on several theories,
some cautiousness seems appropriate, considering extraneous factors that might have caused this finding.
For example, one possible explanation is that the scenario was problematic. The scenario might have failed
to convey the urgency and severity of the situation to the participants, in which case the long conversation
with acknowledgement and empathy might seem unnecessary for them. The personalized support, encour-
agement and empathy of the interactive service might not haven necessary for them in that scenario. Another
consideration is that in the scenario the barriers were created in terms of environment, family and friends,
work, money, time and how other people would react to the situation. All of these concerns in the scenario
could be easily taken away with statements of how professional help actually work. However, in real-life situ-
ations, lack of motivation to seek professional help might be much more complex and difficult to dispel. This
might indicate that the simulated initial low motivation situation in the experiment did not accurately reflect
a real-life low motivation. Another explanation for the result against the hypothesis is the possible occurrence
of cognitive dissonance [62]. Since the participants first were told about negative beliefs and concerns against
seeking help, they might avoid or reject the new contradictory information told by the barrier intervention of
the interactive service. The more the interactive service was trying to change the test-takers’ mind, the harder
the test-takers would take their initial stance of not seeking help to resolve the dissonance. Another possible
explanation of the finding concerns the prototype. The interactive self-test service used in the experiment
only allowed participants to choose one barrier and they could not choose another different barrier after-
wards, which might not meet their needs of having multiple barriers, comparing to all the barriers presenting
in the traditional service.

There were no observable differences of Feeling of Being Heard between the two groups, but the group
experiencing the service in the traditional way reflected higher scores on Client Satisfaction Questionnaire.
The analysis result is the opposite of Hypothesis 2, when it comes to satisfaction of self-test services, but not
for feeling of being heard as the results were not significant. Again, cautiousness seems appropriate, and other
causes should be considered. For example, the higher satisfaction of the control group could be explained by
the simple process with the quick answers, which was straightforward. The more complex interactive service
creates more opportunities for dissatisfaction, which could result in lower satisfaction.

Similar situation happened on the usefulness score. The traditional mental health service resulted in
higher usefulness score, which is opposite to the third hypothesis as well. This result can be related to the first
and second hypothesis. The more motivated and satisfied the users were, the more usefulness they thought
of the service. Although the results are not what we expected, they all lean to the same direction.

4.3.1. Limitations
In order to conduct low-risk experiment, we decided to avoid the sensitive topic, suicide ideation, even
though the service was designed in the context of suicidal people as the target audience. Instead, the general
topic mental health was adopted. However, the generic topic could be one of the reasons that the scenario
story was too vague to be related for participants, which ended with opposite results to the hypotheses. A
possible solution for this limitation is to use a specific but common psychological issue in the experiment,
such as depression or anxiety, with more details of how it affects daily life badly. While we were avoiding
the topic sensitivity, we also decide to avoid fragile individuals, who were going through suicidal thoughts or
other psychological problems. The ordinary population might not represent the opinion of the target group,
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which might have led to difficulties with accurately relate to the urgent and severe scenario in the experiment.
The future research might consider to reach for the population who recovered from being through suicidal
ideation or depression. Although it is possible to conduct such experiments on suicide prevention platforms,
leading to for more valid results, caution should be taken when exposing fragile audience to an experimen-
tal solution. Even though, we managed to recruit enough participants to reflect their experience with reliable
measures of their attitudes, willingness, satisfaction, feeling of being heard and the usefulness. In preliminary
research stage, it is more ethical to collect opinions and learn lessons with a risk-low set-up to benefit later
research with the target audience, people with suicide ideation or people with suicidal thoughts experience.

The platform where the experiment was conducted caused some limitations with the interactive service
prototype. The prototype was built in the online survey software Qualtrics to focus on the idea of the design
instead of a whole prototype with extra effort on establishing the environment. Since Qualtrics is not the
most suitable software to replicate the prototype, it cannot perform all the features with the limited functions
it provides. First of all, for the interactive service, the interaction was not executed in a chat window style,
but by pages, in which way it might seem less conversational to the users. The transitions between the mes-
sages with different persuasive strategies were not as continuous as in a conversational due to the limitation
of Qualtrics. Secondly, the participants could only choose one barrier and they could not return to the bar-
rier question to choose another one if they have other barriers as well. Besides, since the participants were
recruited on Prolific to complete the experiment for payment, it was designed to have the participants to go
through all the sessions in the system. Thus, the interactive service could be seemed to take every chance
on persuading participants which could have resulted in cognitive dissonance. For later related research
projects, it is suggested to develop the prototype as a conversational agent software in order to receive more
valid results from participants. Despite the drawbacks above, the protype was built based on a delicate design
developed from multiple literature of behavior concepts and models. The prototype was discussed by a focus
group of 113 employees and the content of the conversations were referred to professional opinions from 113
psychologists and counsellors.
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5.1. Conclusion
Based on the data from 113 Suicide Prevention and related suicide literature, there is a noticeable amount of
people with suicide thoughts tending not to seek for human help. This reality is quite crucial since if they do
not receive proper help, they may have higher chances of committing suicide. Thanks to the suicide ideation
self-test that 113 provide on their websites, it is still possible for people to know how they are doing with
suicide thoughts without contacting human. This self-test function offers a good opportunity to trigger the
test-takers seek for help from 113. Therefore, an interactive self-test service designed and developed based
on the original self-test questionnaire is expected to be useful to reach out to suicidal individuals with low
motivation of seeking human help.

The main research question that this research aimed to answer is:
Is it possible and in what way can a conversational agent motivate people to reach for human help, when

they have completed an online self-test?
To answer the main research question, it was divided into the following three sub questions:

• What kind of persuasive mechanisms could a conversational agent use to persuade people for seeking
human help after completing the online self-test of suicidal ideation?

Several potential persuasive mechanisms were discussed in Chapter 2. First of all, The Transtheoretical
Model (TTM) could be the foundation of such a conversational agent to present suitable responds to different
users. Based on the two behavior models, Fogg Behavior Model and COM-B system, the agent could increase
user’s motivation and capability and create opportunities to trigger them to take actions. For increasing one’s
motivation, it is possible to apply Motivational Interviewing in the agent. MI supports three basic psycho-
logical needs, autonomy, competence and relatedness, from Self-Determination Theory which is related to
human motivation. Principles of Influence with six principles are known for their influence on people’s be-
haviour, including reciprocity, consistency, social validation, liking, authority and scarcity. These principles
could be used in the conversations between users and the agent.

• How could such mechanisms be effectively encapsulated in the conversational agent?

The conversational agent focuses on resolving test takers’ specific barriers towards seeking professional
human help and motivating them to seek help from 113. Therefore, the agent starts the barrier intervention
by identifying test takers’ barriers of seeking help from professionals to address them with appropriate strate-
gies. The agent also guides the test takers to answer the suicidal thoughts self-test questions and showing the
results of the self-test and the suggestions on seeking help before the intervention in order to make it a com-
plete journey with a smooth transition for users. To understand users’ replies accurately, only closed ended
questions are asked by the agent and users can reply with one of the offered messages. The agent gives a bar-
rier intervention based on test takers’ answers to a barrier question with persuasive strategies from Principles
of Influence by applying the principles of Motivational Interviewing [61] in the conversations. The conversa-
tional flow is designed based on a real-life sequence of resolving one’s barriers and suggesting seeking help
from 113 with respect to users’ autonomy.
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• Do people feel more motivated to enter the 113 Help Line after they interacting with the conversational
agent?

An experiment was designed with a prototype of the conversational agent which was adjusted to an ex-
perimental version and was conducted with healthy individuals via Prolific (an online research recruitment
platform) to answer this research question. The experiment covered several measures: participants’ attitudes
toward seeking professional psychological help, their help-seeking willingness, their feeling of being heard,
their satisfaction of the service and the perceived usefulness of the service. It was conducted with two groups,
a control group with a traditional mental health self-test with a textual feedback and an experimental group
with an interactive mental health self-test service with a barrier intervention. The results showed significant
differences between the control group and the experimental group. However, the differences significantly
increased in the help-seeking attitude and willingness of the control condition before and after taking the
traditional self-test comparing to the condition of the interactive self-test service. Additionally, the results
showed the satisfaction and perceived usefulness of the traditional self-test were higher than those in the
experimental group, but no noticeable differences of the feeling of being heard between the two conditions.
Overall, the results imply that the participants felt more motivated to seek help from a professional helpline
after taking the traditional self-test with a textual feedback comparing to those who interacted with the con-
versational agent based on their attitude and willingness measures. In other words, the motivation of the
participants in the experimental group did not seem to change, contrary to what as expected of the proposed
solution which was based on behavior change theories.

5.1.1. Limitations
Some limitations should be considered while interpreting the results, since this is the first study that com-
bines a self-test questionnaire with an interactive barrier intervention session to our knowledge. The first
limitation is concerning the lack of access to the people with suicidal thoughts or people who experienced
suicide ideation to be involved in the design of the system and the experiment. Individuals with suicidal
thoughts may have different focus and needs for the self-test service from those of the healthy participants.
Still, the participation of 113 counsellors and psychologists in the design process could represent the opin-
ion of people with suicidal thoughts to some extents, since the counsellors and the psychologists talk with
helps-seekers with suicide ideation on a daily basis. With the input from a focus group working in the suicide
prevention field, the interactive self-test service prototype was designed and evaluated.

The second limitation is that we did not study the impact of the prototype working as a chatbot, since
based on the discussion of the focus group that people might not appreciate a self-test service in a chat win-
dow style. It might have effects on the results since the interaction between the conversational agent and the
user could look more like a conversation in a chat. Besides, as we mentioned in the evaluation chapter, the
experiment focused on examining a full experience with all the sessions in the system and we assumed that
the scenario did not describe the persona in a severe situation where urgent professional help was needed. In
this case, the barrier intervention could work too extreme for a less severe scenario. However, the decision of
testing the full experience involving all the sessions of the system was necessary, since the people with high-
risk of committing suicide need the most attention and it would be useful if it could motivate them contact
human help.

5.1.2. Contribution
From the scientific perspective, the work presents a novel approach of combining a suicidal ideation self-test
with a barrier intervention and transforming it into an interactive service. There were only a few studies [57]
[42] on barrier intervention for suicidal ideation, but this is the first study applying a new start point for such
topic and collaborating with the Dutch national suicide prevention organization. There are studies [24] [3]
[28] been done on the population who received help from suicide prevention helplines, but people with suici-
dal thoughts who needed help but did not seek help from any professional resources were seldomly involved.
In addition, this research revealed an insight of the proposed interactive self-test service with barrier inter-
vention and the potential association between people with suicidal thoughts and their preference towards
a traditional or interactive barrier intervention format. From the practical perspective, based on the experi-
ment, the traditional self-test with a textual barrier intervention section has the potential to motivate people’s
help-seeking behavior comparing to the proposed interactive self-test service. Our research also presents the
insight of the presentation format of a suicide ideation self-test with barrier intervention. The opposite re-
sults to our hypotheses imply that applying persuasive theories to an interactive barrier intervention within
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a self-test service require for extra attention and research.

5.2. Future work
Since we learned some lessons from the results that were opposite as hypothesized, it is possible do further
research on this topic to study the more appropriate way of applying a mixture of different principles form
multiple theories to the barrier intervention with the self-test for people with suicidal thoughts. Alternatively,
it is potential to study an interactive self-test service which is built according to one appropriate theory. An-
other future possibility is to change the strategy to simply provide personalized but straightforward messages
without motivation interviewing like Jaroszewski’s research [42].

The interactive self-test service can be extended further with interacting with users differently based on
their self-test results according to the system design mention in the Chapter 3. Tielman’s research [58] de-
signed a self-referral with risk detection model which not only considered patient’s risk levels, but also took
their motivation into account. It resulted in positively influencing participants with negative or doubtful self-
referral thoughts with proper persuasive strategies based on their risk and motivation profiles. To include the
test takers’ original motivation levels in their profiles can be another future direction.

To start a personalized barrier intervention, it is important to understand the specific barriers people
have. However, our design of the self-test service was only focusing on one specific barrier, which did not
consider the possibility that people would have other concerns at the same time. In this case, the intervention
they received from the service could be incomplete and lack of other vital information. One direction for the
future work is to establish a more in-depth profile of each user, with their risk level, motivation level and top
three concerns of seeking help. The barrier intervention could interact with users with more personalization
based on their profiles.

Another further research possibility is to study the structure or means of discussing people’s barriers and
asking them if they feel like seeking help. Because the opposite results to the hypotheses could be caused by
cognitive dissonance [62], it might help motivate users’ help-seeking behavior if we could find a way to avoid
causing or to resolve their conflicting beliefs towards seeking help. In addition, a follow-up measurement on
people’s help-seeking behavior (e.g., whether people actually take actions on contacting the helpline) might
provide more insights on the effectiveness of an interactive self-test service.

5.2.1. Advice for 113
This research is collaborated with the Dutch nation suicide prevention organization, 113 Helpline. Since
113 has the resources and access to people with suicide ideation, they could study such a self-test service
with barrier intervention further with the original target audience. Involving people with suicidal thought
in the design process might be potential harmful for them. Still insight of these individual might be very
valuable. An alternative therefore might for 113 Helpline is to consider setting up a panel with their past
clients who recovered from their suicide ideation. Evaluating a self-test service for suicide ideation with the
proper population could obtain more valid, and practical results.

Because understanding the concerns and barriers of the people with suicidal thoughts is the start point
for a barrier intervention, 113 could consider conducting a survey on barriers for seeking help following with
the self-tests they provide on their websites. With a better and clearer understanding on reasons of people
avoiding reaching for human help, the barrier intervention can be designed and developed to better suit the
needs of the target audience.

One beneficial outcome of the research for 113 is that results seem to indicate that offering individuals
some paragraphs containing barrier intervention messages could increase people’s motivation to seek for
professional help from helplines or psychologists comparing to the proposed interactive self-test service. 113
can consider about updating their current self-tests with a textual barrier intervention to positively influence
the test takers’ help-seeking behavior.
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A.1. The Suicide Barrier-Strategy matrix

Strategies \Barriers Suicidal Ideation Self-stigma(weakness)
Social validation (‘more
willing to comply with a
request for behavior if it
is consistent with what
similar others are think-
ing or doing’)

"In 2018, 70,316 person-times contact 113 via
calls and online chats. Based on the inter-
views we had with our pervious clients, who
were suffering from severe suicidal ideation
and thought they were beyond rescuing, they
told us that they were glad that they had
called us."

"A role model with powerful image (choosing
role model depends on the gender and age of
test taker) also seek help in a difficult circum-
stance. Suicide ideation is a hard challenge
for everyone, including you. We are here to
offer you some extra help to overcome it."
(Go against their thought)
"We understand that you would like it do it
on your own. Chatting with our counsellors
is a source you can use to gather more infor-
mation to help yourself. And again, you are
still in control of the situation." (In line with
their idea)

Liking (‘more willing
to comply with the
requests of friends or
other liked individuals’)

"Our counsellors are really friendly and
open-minded. We would like to listen to you.
Our helpline consists of people from differ-
ent age groups. We work here because we or
our closed ones had experience with suicidal
thoughts. (Pictures showing friendly coun-
sellors and the mixed group)"

"It is good that you have reached to us. We
are trained to chat with people suffering from
suicidal thoughts, and we talk with lots of
people with suicidal ideation every day. Our
counsellors have a strong mind to do this
special task."

Consistency (‘more
willing to comply with
requests for behaviors
that are consistent with
that position after com-
mitting themselves to a
position’)

"We understand that you may feel helpless
and hopeless at this point. But you made a
good decision to take the self-test to be aware
of your conditions. You have spent your time
on the self-test, for which you could have
done other things. Since you are here already,
you might want to take the chance to chat
with us."

"Taking a self-test for suicidal ideation is
your first step of helping yourself, which is a
strong move. Chatting with our counsellors
can be another tough action for you to take
as your next step."

Authority (‘more willing
to follow the sugges-
tions of someone who is
a legitimate authority’)

"A psychologist who had been through sui-
cidal ideation (male or female depends on
the gender of test taker) suggests based on
research that, people with suicidal ideation
will feel better after disclose their suicidal
thoughts. 113 is the leading expertise on sui-
cide in the Netherlands. No matter how bad
it looks like now, you could feel less stressful
once you open to someone. We are always
here for you."

"Psychological research has showed that dis-
closing your thought to someone is a way
to help yourself with suicidal thoughts. 113
is the leading expertise on suicide in the
Netherlands. Our counsellors are profession-
ally trained, and we are experienced by hav-
ing countless conversations with people with
suicidal ideation."

Others "Are you concerns with your result of the self-
test? Do you have any questions towards the
result of the self-test? You can always contact
113 to discuss about your confusion."
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Strategies \Barriers Self-stigma(ashamed) Fear/mistrust
Social validation "A lot of people with suicidal thoughts like

your age who contacted 113, also told us that
they felt ashamed at the beginning. However,
they made good decisions to contact us at
the end. By chatting with us, they realized
that it was not shameful of having suicidal
thoughts."

"We are open to communicate and being
transparent with you to minimize any neg-
ative feelings. Some of our previous clients
who had unpleasant experience with mental
health providers in the past, they gave us and
themselves a chance to chat with us. We are
always available for you."

Liking "Our previous clients think that our counsel-
lors are very understanding and patient. We
are here to listen to you without judging you
in any circumstances. We will listen to you
carefully and think along with you in order to
help you."

"Our previous clients who contacted us think
that our counsellors are quite friendly. Chat
with us is anonymous and confidential. Here
is a video showing the process of chatting
with us."

Consistency "Taking the self-test is your first step to seek
help for your suicidal ideation. It is good that
you took the first step, contacting 113 is the
next step to get further help. 113 help line is a
safe and non-judgmental place. Our service
is fully anonymized."

"It is great that you took your first step to take
a self-test from us. Contacting us can your
next step to get to know us more."

Authority "We know that it is hard to talk about sui-
cidal thoughts, since we are from the na-
tional suicide prevention organization 113.
It is understandable that you might feel
ashamed. However, our counsellors are
trained to guide you to talk. 113 is built up
to break the taboo of talking about suicide."

"We are a unique organization focusing on
suicidal prevention. We are not like other
general mental health provides. Our coun-
sellors are trained to talk with people having
suicidal thoughts."

Others "If you are worried about police or ambu-
lance showing up at your door after con-
tacting 113, we can totally understand that.
However, we are sure that no one would go
to your door. Just relax and chat with us."
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Strategies \Barriers Lack of mental literacy Lack of availability
Social validation "In 2018, 70,316 person-times contact 113

via calls and online chats. Based on the in-
terviews we had with our pervious clients,
who were suffering from suicidal ideation,
they told us that they were glad that they had
called us."

"In 2018, 70,316 person-times contact 113
via calls and online chats. Based on the in-
terviews we had with our pervious clients,
who were suffering from suicidal ideation,
they told us that they were glad that they had
called us."

Liking "Our counsellors are friendly people with a
warm heart. We will listen to your carefully
and we can understand you well. Chat with
us is anonymous and confidential. Here is a
video showing the process of chatting us."

"Our counsellors are friendly people with a
warm heart. We will listen to your carefully
and we can understand you well. Chat with
us is anonymous and confidential. Here is a
video showing the process of chatting us."

Consistency "You have come to the right place for your
condition. Taking the self-test is your first
step to seek help for your suicidal ideation.
Contacting 113 is the next step to get further
help. Since you already take the first step, you
are able to take the next step."

"Taking the self-test is your first step to seek
help for your suicidal ideation. Contacting
113 is the next step to get further help. Since
you already take the first step, you are able to
take the next step."

Authority "Suicidal ideation is surely one kind of men-
tal health problem. When suicidal thoughts
start to affect your lives, you should seek pro-
fessional help. 113 is a national suicide pre-
vention organization. Research on suicidal
ideation have showed that disclosing suici-
dal thoughts to others could help people with
suicidal ideation."

"Research on suicidal ideation have showed
that disclosing suicidal thoughts to others
could help people with suicidal ideation. Our
service is available 24/7 and it is free of
charge. You can contact us via calls or chats
whenever you are free or whenever you need
to talk with someone."

Others "Behind the chat or telephone, you will find
our expert employees who are used to talk-
ing about suicide, who can think along with
you about a way to relax and find distraction,
what can help you in this situation and how
you can take the next step."
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B.1. The Randomization Set-up in the Experiment

Figure B.1: The randomization set-up in the experiment

B.2. Informed Consent Form of the Experiment
Content This study is conducted to explore people’s opinion on the ability and the usability of a self-test for
mental health. With this study, we would like to see how easy or difficult it is for people to take a self-test for
mental health in the system. Also, we would like to see how much effect the feedback of the self-test has on
participants to engage with professional counsellors of an online helpline. In this study, we will first give you
an fictitious scenario and persona for you to play in the experiment, and then we will ask you based on the
scenario and the persona you play to complete a self-test for mental health with guidance, a questionnaire
on your personal willingness of seeking help and a questionnaire on the usability of the system.

Risks A potential risk identified is that some participants might confuse the offered fictitious scenario with
a description of the actual situation in their country. To avoid this confusion, the experiment will end with
a debriefing text which describing the actual situation. Additional risk identified is that mental health top-
ics of experiment might be upsetting for some people. Therefore, we suggest that participants with mental
health problems (including suicide ideation) not to join this experiment. In case you have negative feelings
caused by the experiment, note that at the end of the experiment, we will list resources that might help you
in relieving this feeling.

In in case of doubts or concerns, do not hesitate to contact the research team at the e-mail address above.
Furthermore, if you, as a result of participating in this study, feel the need to talk to someone about your
mental health, know that general practitioners or employees at national helplines (a list will be given at end
of the experiment) are professionals that you can turn to.

Withdrawal and Exclusion Participation is entirely voluntary, and you may withdraw at any time and with-
out consequences. However, withdrawing also means that the data that you have provided cannot contribute
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to the study. We therefore cannot reimburse you in case of withdrawal. If you have not completed the study
by the time data collection finishes, we regard this as a withdrawal. If you have completed the study but
would still like to withdraw, please contact the research team at the e-mail address above. Lastly, we will as-
sess whether you have formulated understandable and suitable responses. If this is not the case, we must
exclude you from the study and retain the right not to reimburse you.

Data Storage For the purposes of this study, we will collect personal data only until you have been re-
imbursed. This identifying data will never be stored outside of Qualtrics. Upon storing, all person iden-
tifying information will be replaced with a participant identification code. During analysis, data will be
stored anonymized and securely on the private network of 113 (a Dutch crisis helpline). Upon publication
of the research, it will also be made available as open access on a national database for research data (e.g.
4TU.ResearchData). Although fully anonymized, this public data set will include your age and gender. The
data set will be archived for the duration of at least 10 years. If you have any questions or concerns about your
data, do not hesitate to contact the research team at the e-mail address provided above.

Table B.1: Consent Form Checklist

Please tick the appropriate boxes Yes No
Taking part in the study
I have read and understood the study information. I have been able to ask questions about the study and
my questions have been answered to my satisfaction.
I understand that people with mental health problems (including suicide ideation) are advised not to par-
ticipate in this experiment.
I consent voluntarily to be a participant in this study and understand that I can refuse to answer questions
and I can withdraw from the study at any time, without having to give a reason.
I understand that taking part in the study involves the completion of a self-test for mental health as well
as a questionnaire on willingness of seeking help based on my opinion in role of fictitious persona. The
self-test will not reflect my personal situations but be based on predefined fictitious scenarios. Finally, I
understand that I will be asked to complete a system usability questionnaire.
Use of the information in the study
I understand that information I provide will be used for scientific publications by the researcher.
I understand that personal information collected about me, with the exception of my gender and age, will
not be shared beyond the study team.
Future use and reuse of the information by others
I give permission for my age, my gender, the self-test, personal opinion on willingness and usability data
that I provide to be archived anonymized and open access in a repository, such as the 4TU.ResearchData
repository, so it can be used for future research and learning.

Do you agree that you have been sufficiently informed about the nature and potential risks of the study
and that you are aware that your participation is voluntary?
Yes, I agree and I would like to participate. ä

B.3. The Scenarios and Barriers of the Experiment
Scenario Description: In this scenario, you, as Robin, are living in a country, called Bapaya (which is not
a real country). This country and its culture are quite unlike the Netherlands. You moved to Bapaya 6 years
ago. Your family and friends are all living in Bapaya. You also have a stable job with a good salary here. Based
on the immigration law in Bapaya, you will receive your permanent resistance permit after living here for 7
years. You are not sure how you should handle the following situation in this country.

In the past few months, when you are living in Bapaya, you have been having some mood problems. You
feel bad about yourself. You seldom feel happy and you are depressed most of the day. You have no interests or
no energy to do activities. You even have difficulties to sleep well. Because of all the above things happening
to you, you are quite concerned about your own mental health.

You saw on TV news once saying that around 1-in-7 people globally had one or more mental or substance
use disorders. At the end of the message, it was mentioned briefly that GPs and psychologists could help
people with such problems in Bapaya. You also found a helpline available online in Bapaya for mental health
issues where you could also get help.
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In the meantime, you also heard some rumors from other people in Bapaya were saying that the public
took mental health problems negatively. Therefore, you might lose your job and your family and friends
might turn their back on you. You also heard that some people in Bapaya thought it was not quite helpful to
get professional treatments.

Barriers:

• I think I should be able to handle it by myself.

– You have not seen much mental health information available in Bapaya. People around you sel-
domly discuss about mental health. You also have not seen much discussions about mental health
on TV. It seems that people here have little knowledge about mental health. You find that there are
some self-help books available for your mental health problems. You also find a successful self-
help case in the introduction of a self-help book.

• I feel ashamed to talk about my mental health issues.

– Since you were having those mood issues above, you were not working enough. You even start
drinking a lot of alcohol. You also start gambling and you even owned some money because of
gambling. During this period, you ignore your family and friends. You do not want other people
to know about all the things you have done. You have seen on TV series and movies that when
people get professional psychological help, they need to tell all their behaviors/stories.

• I do not want to talk about it with anyone.

– Once upon, you noticed that your family and friends gossip about your Uncle Bob, who got di-
vorced a year ago. They made assumptions on Uncle Bob’s divorce when they told his story to
others. The story about Uncle Bob they told others was different from what you knew about his
divorce. They were also discussing that he made a bad choice and he should not get divorced.

• I am afraid of or I do not trust health providers.

– You had no experience with metal health providers in Bapaya. You heard rumors that they might
let the immigration department of Bapaya know about your condition, you might lose your resis-
tance permit. You also heard rumors in your company that a college got fired because of mental
health problems.

• I do not have time, or I am afraid that it would cost me much money to get help from professionals.

– You are quite busy with your work and your family. You overheard someone once when you were
buying groceries in a supermarket, that it was a complicated procedure to make an appointment
for mental health issues. It would also take a long time to sit in a waiting room for an appointment
with psychologists. You also heard they were talking about the cost for getting mental health treat-
ments being expensive. However, you are planning to buy a nice house in Bapaya.

Summary:

• You live in a country called Bapaya for 6 years.

• You are experiencing some mental health problems.

• You saw on TV that it was common to have mental health problems and you can seek for professional
help.

• You heard rumors that the public took mental health problems negatively and professional help might
be not helpful.

• You are hesitating if you should ask for professional help.

Based on the mix of information, you are hesitating if you should ask for professional help.
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