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Abstract

Background: The HIV epidemic continues to grow fastest among men who have sex with men (MSM) in Malaysia in the
presence of stigma and discrimination. Engaging MSM on the internet using chatbots supported through artificial intelligence
(Al) can potentially help HIV prevention efforts. We previously identified the benefits, limitations, and preferred features of HIV
prevention Al chatbots and developed an Al chatbot prototype that is now tested for feasibility and acceptability.

Objective: This study aimsto test the feasibility and acceptability of an Al chatbot in promoting the uptake of HIV testing and
pre-exposure prophylaxis (PrEP) in MSM.

Methods: We conducted beta testing with 14 MSM from February to April 2022 using Zoom (Zoom Video Communications,
Inc). Betatesting involved 3 steps: a45-minute human-chatbot interaction using the think-aloud method, a 35-minute semistructured
interview, and a 10-minute web-based survey. The first 2 steps were recorded, transcribed verbatim, and analyzed using the
Unified Theory of Acceptance and Use of Technology. Emerging themes from the qualitative datawere mapped on the 4 domains
of the Unified Theory of Acceptance and Use of Technology: performance expectancy, effort expectancy, facilitating conditions,
and socid influence.

Results: Most participants (13/14, 93%) perceived the chatbot to be useful because it provided comprehensive information on
HIV testing and PrEP (performance expectancy). All participantsindicated that the chatbot was easy to use because of itssimple,
straightforward design and quick, friendly responses (effort expectancy). Moreover, 93% (13/14) of the participants rated the
overdl chatbot quality ashigh, and all participants perceived the chatbot asahelpful tool and would refer it to others. Approximately
79% (11/14) of the participants agreed they would continue using the chatbot. They suggested adding alocal language (ie, Bahasa
Malaysia) to customize the chatbot to the Malaysian context (facilitating condition) and suggested that the chatbot should also
incorporate more information on mental health, HIV risk assessment, and consegquences of HIV. In terms of social influence, all
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participants perceived the chatbot as helpful in avoiding stigmarinducing interactions and thus could increase the frequency of
HIV testing and PrEP uptake among MSM.

Conclusions: The current Al chatbot is feasible and acceptable to promote the uptake of HIV testing and PrEP. To ensure the
successful implementation and dissemination of Al chatbotsin Malaysia, they should be customized to communicate in Bahasa
Malaysia and upgraded to provide other HIV-related information to improve usability, such as mental health support, risk

assessment for sexually transmitted infections, AIDS treatment, and the consequences of contracting HIV.

(IMIR Hum Factors 2024;11:€52055) doi: 10.2196/52055
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Introduction

Background

HIV continues to be a global heath concern causing
approximately 630,000 deaths yearly worldwide [1]. In 2019,
approximately 62% of the new HIV infections among adults
worldwide occurred within key populations and their sexual
partners [2]. Men who have sex with men (MSM) accounted
for 23% of new infections of HIV, which was much higher than
the percentage of new infectionsin other key populations, such
as people who used drugs (10%), sex workers (8%), and
transgender people (2%) in 2019 [3]. Malaysiais a Southeast
Asian country with a population of 33.5 million, with 1in 5
MSM living with HIV [4]. Over the past 2 decades, the mode
of HIV transmissionin Malaysia has shifted from needle sharing
to sexual transmission, particularly among MSM [5].

HIV testing is a prerequisite to effective HIV prevention and
early treatment initiation [6]; people at risk for HIV or
seropositiveindividuals need to be tested for HIV before being
linked to health care services [7]. Despite the importance of
HIV testing, it is disproportionately lower among MSM in
Malaysia [8]. New HIV testing guidelines recommend that
MSM at highrisk for HIV should betested every 3to 6 months,
but most MSM in Malaysia do not test optimally. Studies in
Malaysia have found that only 9.5% of MSM tested more than
onceayear. In Malaysia, engaging in same-sex sexual behavior
is prohibited by both secular and Sharia laws, leading to
significant levels of stigma and discrimination within society
[9]. As aresult, many MSM may be hesitant or unwilling to
engage with health care providers and outreach workers.
Therefore, designing new strategies to promote HIV testing
among MSM in Malaysiais urgently needed [10].

Using portable electronic devices with software programs to
deliver health care services and manage patient information is
known as mobile health (mHealth) [11]. mHealth interventions
could reduce barriers to HIV testing for MSM by reducing
in-person contact and offering internet-based platformsfor HIV
testing [12,13]. Studies have demonstrated that mHealth
interventions using smartphones and apps could increase the
uptake of HIV testing while protecting the privacy of MSM
[14-16], and MSM in Malaysia have a high acceptance of the
use of mHealth for HIV testing and prevention [13,17,18].
Recent breakthroughsin artificial intelligence (Al) and machine
learning can potentially automate and scale up these mHealth
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interventions through chatbots, a computer program that can
mimic human conversation [19]. However, leveraging chatbot
technology to promote HIV testing and prevention is in its
infancy [15,20]. Although chatbot technology holds immense
potential to prevent HIV, a lack of research in this field
undermines its significance. The creation of ChatGPT has
brought attention to the significance of studying chatbot
technology for health care.

Our team has conducted formative research to understand HIV
prevention chatbotsin Malaysiaand hasidentified the perceived
benefits, limitations, and preferred features of Al chatbots for
HIV testing and prevention among MSM [13]. On the basis of
the study findings, we devel oped an HIV prevention Al chatbot
prototype named Haris (a common Malaysian name) and a
website called MYHIV365 (MY symbolizes Malaysia, HIV
implies health care services aimed at preventing HIV, and 365
indicatesthe services are available every day of theyear). Haris
was hosted on MYHIV 365 and could provide information on
the 3 themes most needed by MSM: HIV testing, mental health,
and pre-exposure prophylaxis (PrEP). PrEPisahighly effective
HIV prevention method that involves the use of antiretroviral
medication by at-risk individuals to prevent getting HIV from
sex or injection drug use. Harisimitateshuman intelligenceand
can interact with users to provide support, including ordering
free HIV self-testing kits, screening for depression, and
recommending M SM-friendly clinicswhereindividuals can get
tested for HIV and receive PrEP.

Objectives

Despite the meticul ous design and alphatesting (internal testing)
of Haris among professors, experts, and community advisory
board members, its feasibility and acceptability in preventing
HIV among MSM is still unknown. Therefore, we conducted
betatesting (testing in areal-world environment by actual users)
of Harisamong 14 MSM in Malaysiato addressthisknowledge
gap. Specifically, we examined the use of the Al chatbot for
delivering health information and improving linkage to HIV
testing, PrEP, and care. We also investigated key strategies to
refine the feasibility and acceptability of the Al chatbot in this
study.
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Methods

Study Design and Participants

Betatesting of the Al chatbot prototype was conducted with 14
MSM by an experienced qualitative interviewer (ZN) with
expertise in chatbot development and HIV prevention in
Malaysia and 4 trainees in the Malaysian Implementation
Science Training program (Fogarty International Center,
D43TW011324). Participants were recruited in Malaysiafrom
February to April 2022 via social networking apps commonly
used by MSM, including Grindr, Hornet, Blued, and WhatsA pp.
The proceduresfor participant recruitment have been published
elsawhere [13]. A web-based screener including questions on
demographic characteristicsand HIV prevention practices was
used. The digibility criteriaincluded (1) self-identification as
a cisgender man, (2) age =18 years, (3) condomless sex with
another man in the past 6 months, and (4) being HIV negative
or of unknown status.
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Each beta test involved the following three steps: (1) a
45-minute human-chatbot interaction using the think-aloud
method [21]; (2) a35-minute semistructured interview; and (3)
a10-minute web-based survey. Thefirst 2 stepswere conducted
via Zoom (Zoom Video Communications, Inc), recorded, and
transcribed verbatim. Specifically, 2 days before the test, a
research assistant sent a calendar invite with Zoom meeting
information to the interviewer and participant. One day before
beta testing, the research assistant emailed the participant a
detailed description of the human-chatbot interaction
(MultimediaAppendix 1). During the human-chatbot interaction,
participants were asked to share their screen via Zoom and
accessthe chatbot through a URL sent by the research assistant.
After the participants obtained accessto the chatbot, the research
assistant randomly selected 3 to 5 tasks from the list of beta
testing tasks (M ultimedia Appendix 2) and asked the participants
to complete them through the chatbot. Some examples of the
tasksinclude “find aclinic that can provide HIV testing service
in Kuala Lumpur” and “find out the common symptoms of
depression through the chatbot” The study procedure is
described in Figure 1.
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Figure 1. Study procedure. MIST: Malaysian Implementation Science Training; RA: research assistant.

Before heta
testing

2 days before a beta test, the RA sends the Yale team,
MIST schaolars, and 1 participant a calendar invite with
Zoom meeting information

Y

A day before a beta test, the RA sends detailed descriptions of
Think-aloud method to the participant's email address

During beta

) Zoom meeting
testing

Yale team, MIST scholars, and the participant log in to the

Y

The RA briefly introduces attendees and the Think-aloud
method to the participant

A

The RA sends the participant the chatbot URL via Zoom
chat and asks the participant to share his Zoom screen

-

A

The RA randomly selects 3~5 tasks from the List of Beta
Testing Tasks to the participant via Zoom chatbot and
asks the participant's permission to record the session

A

The participant starts interacting with the chatbot

\J

After the human-chatbot interaction, a MIST scholar leads
a semistructured interview to ask for feedback

-

\

After the interview, the RA sends an online questionnaire
to the participant via Zoom chat and asks him to complete
it before the end of the beta test

A

After beta
testing

MIST scholars work with the Yale team to analyze the
data and publish findings to a peer-reviewed journal

After the human-chatbot interaction, we conducted a
semistructured interview (Multimedia Appendix 3 [22])
soliciting participants' feedback on two themes: (1) experience
navigating the chatbot and (2) how the chatbot should be made
availableto awider audience. During theinterview, participants
were asked severa questions regarding their experience with
the chatbot, such as “How was your experience with the Al
chatbot?’, “What feature of the Al chatbot do you like the
most?’, and “What information needs to be added to the Al
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chatbot to increase its popularity among MSM?’ After the
interviews concluded, the participants were provided with a
survey link to assess the feasibility and acceptability of the Al
chatbot. The feasibility of the chatbot was measured through 4
outcomes, including participants' ratings of the chatbot’s quality,
satisfaction, intention to continue using the chatbot, and
willingness to refer it to others. The outcomes were measured
using a 10-point rating scale, with higher scoresindicating more
favorable outcomes (Multimedia Appendix 4). For example,
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participants’ satisfaction with the chatbot was measured by
using the question, “How satisfied were you with the experience
of interacting with the chatbot?’ The score of “0” standsfor not
satisfactory at all and “10” stands for extremely satisfactory.
The acceptability of the chatbot was measured using the
standardized System Usability Scale [23] and an adjusted
Chatbot Usability Scale [24]. The combination of the 2 scales
provided acomprehensive eval uation of the acceptability of our
chatbot.

Ethical Consider ations

The participants provided electronic consent before initiating
the beta testing. This study was approved by the institutional
review board of Yale University (approval #2000027864) and
Medical Research Ethics Committee of the University of Maaya
(approval #2021112-10729). This research was conducted in
accordance with the ethical standards of the 1964 Helsinki
Declaration and its later amendments or comparable ethical
standards.

Conceptual Framework for Analysis

The Unified Theory of Acceptance and Use of Technology
(UTAUT) was used as a conceptua framework to guide the
analysis of the experience of MSM using the Al chatbot for
HIV testing and prevention in Malaysia. UTAUT consists of
four domains. (1) performance expectancy, (2) effort
expectancy, (3) facilitating conditions, and (4) social influence
[25]. The definitions of these 4 domains have been published
elsewhere [13]. UTAUT was chosen for the following reasons.
First, this Al chatbot was devel oped based on the findings from
a formative research project that was analyzed using UTAUT
[13]. Therefore, using the same theory, we can compare the
results of the 2 studies on the 4 domains and are more likely to
find out the feasibility and acceptability of the Al chatbot.

https://humanfactors.jmir.org/2024/1/€52055
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Second, UTAUT emphasizes user-centered perspective, which
allows researchers to assess the acceptance of the Al chatbot
fromtheusers perception. Third, UTAUT hasbeen extensively
used to identify users acceptance of technology and was
reported to be effective and of high validity [26,27].

Analyses

All transcripts were cross-checked for accuracy and
completenessby 7 researchers (MHC, YNG, NAMS, KSN, ZN,
and 2 research assistants). Each of the 7 researchers
independently coded 2 transcripts using NVivo 10 software
(QSR International), compiled codes, and mapped the emerging
themes from the qualitative data on the 4 domains of UTAUT,
including performance expectancy, effort expectancy, facilitating
conditions, and socia influence. Discrepancies in codes and
themes were addressed in group discussions where there was
discordancein coding. We ceased the qualitative analysiswhen
theresults reached saturation, and no new themes emerged. The
participants’ quotes are presented throughout the results with
additional quotesgivenin Multimedia Appendix 5. Quantitative
data from the survey were analyzed using SAS (version 9.4;
SAS Institute) and are presented as descriptive statistics.

Results

Participant Characteristics

The 14 participants were on average in their mid-20s (mean
25.6, SD 4.2 years), and most of them (13/14, 93%) used
smartphones as the primary means to access the internet. Most
participants (10/14, 71%) were Malay, followed by Chinese
(3/14, 21%) and Indian (1/14, 7%). About one-third of the
participants (5/14, 36%) had taken PrEP previously, and only
14% (2/14) of them were currently taking PrEP. The
demographic characteristics are summarized in Table 1.
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Table 1. Participant demographic details (N=14).

Chesh et &

Characteristics Values
Age (y), mean (SD) 25.6 (4.2)
Ethnicity, n (%)

Malay 10 (71)

Chinese 3(21)

Indian 1(7)
Sexual orientation, n (%)

Bisexual 3(21)

Gay 11 (79)
Employment status, n (%)

Student 6 (43)

Working full time 8(57)
Highest level of education, n (%)

Diplomaor bachelor degree 8(57)

Master degree or PhD 3(21)

Secondary school 3(21)
Average monthly income (MYR?%, 1 MYR=US $0.21), n (%)

<2000 6 (43)

2000-4000 5(36)

>4000 3(21)
Daily accessto theinternet, n (%)

Yes 14 (100)
Primary device for accessing theinternet, n (%)

Smartphone 13(93)

L aptop compuiter 1(7)
Had ever taken PrEP, n (%)

Yes 5(36)

No 9(64)
Currently taking PrEP, n (%)

Yes 2(14)

No 12 (86)

3MYR: Maaysian Ringgit.

bprEP: pre-exposure prophylaxis.

Feasibility

The mean scores on the 4 metrics of the feasibility of the
chatbot, overall quality, satisfaction, intention to continue using,
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and willingnessto refer to otherswere 7.86 (SD 1.03), 8.14 (SD
1.23), 8.64 (SD 1.65), and 8.93 (SD 1.07), respectively, on a
scale from O to 10 (Figure 2).
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Figure 2. Feasibility ratings of the chatbot.

Overall quality I P I
Satisfaction I =3~_14 l
Intention to use : :3‘_34 I
Willingness to refer | e I
6 7 8 9 10

Rating scale, mean (SD)

Accentabilit participants (14/14, 100%) expressed confidence in using the
e y chatbot, believing that others could aso quickly master its use
The participants found the chatbot acceptable, as it was (Figure3). The overall mean (SD) score of the System Usability
perceived as easy to navigate and capable of providing valuable  Scale was 76.07 (SD 8.19), which is greater than the
information  (Multimedia Appendix 6). Specificaly, al recommended acceptable cutoff score of 68 [23].

Figure 3. System Usability Scale outcomes.

. - .
| needed to learn a lot of things before | could get oA
going with this chatbot. :zeﬂher agree nor disagree
gree

| felt very confident using the chatbot. W strongly agree

| found the chatbot very cumbersome to use.
[ would imagine that most people would learn to
use this chatbot very quickly.

| thought there was too much inconsistency in this
chatbot.

| found the various functions in this chatbot were
well integrated.

| think that | would need the support of a technical
person to be able to use this chatbot.

| thought the chatbot was easy to use.
| found the chatbot unnecessarily complex.

I would like to use this chatbot frequently.

0 20 40 60 80 100

Percentage

Moreover, 78% (11/14) of the participants agreed that the However, only 36% (5/14) of the participants agreed that their
chatbot could understand their inputs accurately (Figure 4). interaction with the chatbot felt like a natural conversation.
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Figure 4. Adjusted Chatbot Usability Scale outcomes.

The chatbot was slow to respond to my questions. | 7

The chatbot's responses were accurate.

The chatbot gave me too little information. | 7 7

The chatbot was helpful.
The chatbot's responses were easy to
understand.

The chatbot responded to questions too quickly,
making the conversation appear unnatural.

7

The chatbot gave me too much information 7

The chatbot was able to accurately understand my
input (e.g., my questions or statements)

My interaction with the chatbot felt like natural
conversation

It was easy to find the chatbot on the webpage.
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M Strongly disagree

M Disagree
Netther agree nor disagree
Agree

M strongly agree

o

In addition to measuring feasibility and acceptability, we
summarized the study findings based on the 4 domains of
UTAUT: performance expectancy, effort expectancy, facilitating
conditions, and social influence.

Per for mance Expectancy

Overall Perception

Participants responded positively about the performance of the
Al chatbot. Quantitative data analysis revealed that all
participants (14/14, 100%) perceived the chatbot as a helpful
tool, they would refer it to others, and 93% (13/14) of them
highly rated the overall quality of the chatbot. These results
were consistent with the qualitative finding that participants
were satisfied with the information provided by the chatbot and
deemed it atrustable source.

Contributors to Positive Performance Expectancy

The chatbot served as a reliable source of information.
Participants expressed their trust in this chatbot asthey believed
it was developed to help people learn more about HIV. For
instance, one participant stated that he trusted the chatbot more
than other internet-based platforms as the following:

| can actually trust, trust this chatbot morethan | can
trust the Internet. [Interview E]

Most participants expressed that the information provided by
the chatbot was comprehensive and satisfactory. The same
participant highlighted the following:

...everything is there, everything is informative...
[Interview E]

Participants described the chatbot’s function of ordering free
HIV self-test kitsasone of the most useful functions. Thesimple
and straightforward instructions from the chatbot significantly

https://humanfactors.jmir.org/2024/1/€52055
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encouraged participantsto perform HIV self-testing and hel ped
prevent misuse of the self-test kit. A participant elaborated on
the following:

..it never crossed my mind that you can do HIV

self-test just using it (test stick) over the gums and

without blood... [Interview G]
In addition to the positive feedback on the chatbot’s ability to
order free HIV sdf-test kits, participants also expressed
appreciation for the information provided by the chatbot on
MSM-friendly local clinics where they could test for HIV and
receive PrEP consultation. For example, the participant stated
the following:

That was beyond amazing...they give [me] the

addresses, contact numbers. So, | would say, if a

person really needsto do the [HIV] testing, essential

information like that would be very useful, so | think

it's more than helpful. The options [of HIV testing

clinics] arenot just [limited to] one or two [clinics],

you know, so that’s good. [Interview G]
The other participants stressed that the chatbot’sfeaturesrelated
to HIV sdf-testing and venue-based HIV testing were
complementary and appreciated having access to both options
through the chatbot. Although performing self-testing at home
may be convenient, it may lack the human interaction that some
MSM need for support during the testing process. By offering
both self-testing and venue-based testing options, the chatbot
gave MSM the flexibility to choose the option that best suited
their individua needs and preferences. For example, a
participant emphasized that the chatbot could enable hisMSM
friends to conduct HIV self-testing and then see a hedlth care
professional for advice on complex and sensitivity issues:
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...the reason why [they] went to a health care facility
was [that they] can have someone tell them that you
know, “ Being tested positive for HIV [was] not the
end of the world. To reduce the [HIV] symptoms, to
reduce the [HIV] effect, to reduce [their HIV] viral
load... [they] can still live a normal life and so on,’
which might be something that the self-test kits [ were]
lacking. [Interview C]

Along with the positive feedback on the chatbot's features
relevant to HIV testing, the participants also expressed their
favorablefeelingstoward the PrEP information provided by the
chatbot. For example, a participant mentioned that the chatbot
could send him introductory information to alow him to
comfortably assess his risk level and help him decide if he
needed to take PrEP. Ancther participant reiterated the first
participant’s point by emphasizing the difficultiesthat MSM in
determining if they should take PrEP, stating the following:

Alot of people[ MSM] are always asking themsel ves,
“Should | get PrEP? Am | at risk? Do | need to take
PrEP as a precautionary measure?” ... So these are
[questions] that MSM usually a bit too scared to ask
the doctors. [Interview C]

Major Concerns

Participants suggested that the chatbot would be improved if it
could provide moreinformation and resources relevant to mental
health, as mental health issues were the prominent problems
that MSM faced in Malaysia. Participants wanted the chatbot
to provide information on strategies for managing stress,
statistics about depression among MSM, peer consultation for
depression, and professional health care servicesto prevent and
treat depression. The participants also highlighted that the
MY HIV 365 website, where the chatbot was embedded, should
provide more resources related to mental health. For example,
one participant described this problem as follows:

The website did not have links to any information
regarding mental health issues, and that is a glaring
issue for it to be left out like that. [Interview A]

The same statement was echoed by another participant, who
stressed the following:

| just find that for the mental health, it’skind of short.
[Interview G]

Relevant Features Suggested by Participants That Are
Needed to | mprove the Chatbot

Although the chatbot made it easy for participants to receive
an HIV sdlf-test kit, one participant suggested that a step-by-step
video demonstrating how to use the kit could be helpful for
MSM who were testing for HIV. The participant stated the
following:

If the self-test kit has got like an instructional video
or something like that to kind of guide the usersalong
the way of getting [themselves] tested, | think that'd
be great because not everyone knows how to use a
kit successfully. [Interview C]

https://humanfactors.jmir.org/2024/1/€52055
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Although the Al chatbot was developed primarily for HIV
prevention and to assist with HIV testing and access to PrEPR,
the participants pointed out that some participants may test
positive for HIV and would benefit from learning more about
accessing HIV care and related antiretroviral therapy services.
In addition, participants suggested that the chatbot should
provide more information about antiretroviral therapy so that
users could better manage HIV by knowing potential drug
interactions and side effects. The participants al so recommended
providing more information about high-risk behaviors and
sexually transmitted diseases to help increase awareness about
HIV and sexually transmitted diseases among MSM. One
participant stated the following:

| think [providing more information about] HIV
treatment would [ be] very hel pful because those who
might be exposed to HIV would definitely want to
know what the treatment is all about. [Interview E]

This participant’s statement was echoed by another participant,
who stated the following:

...HIV and STDs...[ar€] not the same, but...I thought
[they were] the same...I thought HIV and STDs were
not curable...so | think it will be great if you can add
STDs|[to the chatbot]. [Interview E]

Effort Expectancy

Overall Perception

All surveyed participants (14/14, 100%) agreed that the chatbot
was easy to use, and 86% (12/14) of the participants were
satisfied with the chatbot. In the qualitative interviews,
participants reported consistent feedback that the chatbot was
user friendly and convenient to use, and they were satisfied with
the chatbot because of its simple, straightforward design and
quick, friendly responses. However, they were concerned about
the technical issues, including the address input and text
aignments (refer to the Major Concerns section). The
participants also felt that tail oring the chatbot to thelocal context
and adding a“human touch” would be helpful.

Positive Contributorsto Low Effort Expectancy

Many participants expressed satisfaction with the chatbot
because of its prompt response, expert information, and plain
interface. Two participants commented the following:

..white and blue colors [are] neutral, and it [the
chatbot] takes into account [of] color blindness as
well, so that’s great. [Interview C]

..[1] got a quick response [from the chatbot].
[Interview 1]

The individualized and user-centered features of the chatbot,
which cater to users with different levels of communication
skills, were highlighted among the participants. For instance,
one participant stated that the chatbot offered anideal platform
for MSM who are less comfortable interacting with others. A
participant stated the following:

As we all know, some of us didn't have the skills to
communicate, so | think..[the] chatbot... will
definitely help. | think it was great. [Interview E]
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Moreover, participants thought the chatbot was useful as it
facilitated them to obtain culturally tailored health information.
The chatbot met users’ needs by providing a menu of options
for users to choose from. Compared with obtaining health
information in clinical settings in Malaysia, the chatbot was
much simpler. A participant elaborated on the following:

When [the chatbot] come[s] up with three options
like that, | can explore myself...I would say that [the
chatbot] is more precisg; it gets to the point directly.
[Interview G]

The health intervention being tailored to the local setting was
highly valued by the participants. Responsesfrom the Al chatbot
that contained localized features, specificaly the use of
“Manglish,” a less formal form of Malaysian English, were
appreciated by several participants. The feature of “Manglish,”
which was not in the standardized form of English, has added
alocal flavor to the Al chatbot, which some participants found
amusing. A participant stated the following:

The impression that this chatbot...probably comes
from America. It's in English, so the moment it puts
up a Malaysian style saying “Boleh” ... I'm very
amused with this[styl€]. [Interview G]

Major Concerns

Some participants spoke about the difficulty in filling in their
home addresses using the current prompts on the Al chatbot
when they needed to order an HIV self-test kit; the chatbot
required a step-by-step input of addresses, which was
counterintuitive and inefficient. Participants preferred the
standard addressformat in Malaysiaover the step-by-step input
format, in which incomplete addresses would triage further
prompts to ask participantsto refill the HIV self-test order. For
example, one participant stated the following:

In Malaysia, we don’t usetheterm* line address’ or
“street address’ . We usually enter the full address
with the postcode and then the city and state. The one
on the chatbot seems to be how addresses are filled
in the United Sates. That part needs to be tweaked
dlightly based on Malaysian cities. [Interview C]

In addition, participants expressed that the address of theclinics
provided by the chatbot needed to be tailored to Malaysian
culture. For example, the district options may only be needed
for certain statesin Malaysia. A participant stated thefollowing:

| think depends on the size of the state...we don’t have
to call out (provide choices for) all the districts
because Perlis is already small enough, and |
think...people can just go easily from one place to
ancther in Perlis. But if...it isa big state...we need to
divideit using district. [Interview |]

Relevant Features Suggested by Participants That Are
Needed to | mprove the Chatbot

Although participants were satisfied with the Al chatbot, 2
participants suggested that the chatbot’s interface could be
improved by adding more spaces between sentences, and the
alignment of sentences should be adjusted to make the chatbot
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look more professional. Two participants described the
following:

...everything is tightly together with very little
gap...there should be proper spacing... [Interview L]
Thetextisnot properly centered in some of the boxes,
and | feel likeit could [be] a better design to make it
look more professional. [Interview A]

The use of English as the only language of the Al chatbot was
perceived by participants as a barrier to implementing the
chatbot in Malaysia. Although all participants were proficient
in English, concerns arose for the communities where English
was not widely spoken. Participants suggested that the chatbot
should be ableto communicate in BahasaMalaysiaor Mandarin,
given that the 2 languages are widely spoken in Malaysia. A
participant stated the following:

...perhapsto have another option of language...| think
that would be able to cover more people within the
local population. [Interview C]

Adding a “human touch” to the chatbot can create a more
engaging and user-friendly experience for the usersinteracting
with the chatbot. The participant described the following:

...ideally, we would want [the chatbot’s response] to
be as human as possible, and not so robotic in its
responses...a nice touch to make someonefeel dightly
comfortable. [Interview C]

Facilitating Conditions

Overall Perception

Participants reported 2 major facilitating conditions for the use
of the Al chatbot. First, the social distancing policy adopted by
the Malaysian government during the COVID-19 pandemic
significantly increased the use of internet-based platforms to
seek health information and consult about health issues among
MSM. The participants expressed that the Al chatbot was a
novel tool to promote HIV testing and prevention among M SM
inMalaysia. A participant highlighted the convenience of using
the chatbot as an alternative to meeting health care workers
during the COVID-19 pandemic as follows:

...because now it’'s COVID, everyoneisdoingitinIT
(information technology) format. Having an Al
chatbot is definitely much more convenient than
meeting people... [Interview G]

Second, the Al chatbot’s capability of referring webpages to
participants where they could find mental health information,
community support, and counselorswas asignificant facilitator
for them to accept the chatbot. Many participants stated that it
was much easier to obtain information through the links
provided by the chatbot than searching for information via
websites or mobile apps. A participant stated the following:

When you interact with it (the chatbot), it throws out
links to you. It's easier to navigate to the particular
links from there. [Interview G]

JMIR Hum Factors 2024 | vol. 11 | €52055 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS

Relevant Features Suggested by Participants That Are
Needed to | mprove the Chatbot

Participants suggested that the chatbot could be promoted
through social media platforms, such as Facebook, Twitter,
Instagram, YouTube, TikTok, and Telegram because these
platformswerewidely used by MSM as sources of information.
Among all social networking apps, participants stated that
Twitter wasthe best platform to advertisethe Al chatbot because
Twitter enabled users to post clickable links in the comments
section where other users could access the chatbot. Participants
further reported that Telegram was amore suitable platform for
hosting the chatbot than the most popular text messaging app
in Malaysia, WhatsApp. Telegram offers a more private and
secure environment for MSM to ask questions or express
concernsabout HIV and AIDS. Participants al so suggested that
building atrustabl e rel ationship between the Al chatbot and the
MSM community is key to implementing the Al chatbot in
Malaysia. Given that there were many scams through pop-up
advertisements on social media platforms, a participant
described the following imagined scenario:

..if we play our Facebook, Twitter, Instagram, or
YouTube, there are always mini advertisements, so
who knows, [whether we] can add this [Al
chatbot] ?...I need to know about this [ chatbot], and
| hope this [ chatbot] is not a scam. [Interview B]

Social Influence

Intermsof social influence, the chatbot was perceived as hel pful
inavoiding HIV stigmaand thus could increasethe HIV testing
rate and PrEP uptake frequency. Quantitative dataanalysisfound
that 79% (11/14) of the participants agreed to continue using
the chatbot. During the interviews, these participants reported
that societal stigmaand discrimination relatedto HIV and AIDS
would make them morelikely to use the chatbot. They expressed
discomfort in asking people questions about HIV and AIDS as
they were afraid of encountering stigma and negative attitudes
from others. MSM often preferred to seek information through
internet-based platforms, and the chatbot was helpful,
particularly for people living in small social circles. A
participant elaborated on the following:

...thistopic [HIV] is quite sensitive to most people, it
will create like a negative energy around
you...personally | don’t go and ask people what HIV
is, | will search myself maybe on the Internet...
[Interview E]J

The societal stigma and discrimination toward HIV and AIDS
also facilitated participants to select HIV self-testing at home
rather than testing in a clinical setting. Many participants
appreciated that the chatbot offered them an opportunity to
receive free HIV sdlf-test kits while protecting their privacy.
Two participants who used to be shy about discussing HIV
described the following:

Because from the MSM community, some of us are
not very comfortabl e of getting [ HIV] test kitson site,
because like...fear of the stigma, that the society will
judge. [Interview D]
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| can directly book the test kit through the chatbot,
whichisvery useful and informative...my identity will
remain anonymous, so people don't know me.
[Interview E]

Participants deemed the Al chatbot useful and expressed their
willingness to recommend the Al chatbot to others. Some
participants suggested that the chatbot should be promoted
among M SM who frequently use social networking apps, such
as Grindr, Hornet, and Blued, to find sexual partners because
those MSM were at higher risk for HIV and had greater need
for HIV information. A participant stated the following:

| have theimpression that anyone would actually need
it [HIV testing]. But if we look at it from another
angle, people on hookup appslike Grindr havea high
tendency to hook up using those apps compared to
those who don't use them...we need to introduce the
chatbot to them because...they...[have] been highly
exposed [to HIV]. [Interview G]

Discussion

Principal Findings

The feasibility and acceptability of leveraging Al chatbots to
promote HIV testing and PrEP among MSM in Malaysia is
high. Discrimination and stigma toward HIV and AIDS are
major barriersfor MSM to access high-quality HIV testing and
prevention services in Malaysia, and they are aso primary
facilitators for MSM to seek hedth information via
internet-based platforms. Our Al chatbot prototype provides a
platform for MSM to order free HIV salf-test kits in an
MSM-friendly environment and to empower them with resources
and instructions. MSM who prefer to interact with health care
providersin person can also locate HIV testing clinics or PrEP
clinicsthrough the Al chatbot. MSM highlighted these functions
of the Al chatbot as very useful.

Similar to other studies, Al chatbotswere well received by users
[28,29]. An Al chatbot could enhance engagement with the key
population [30]. As contemporary socia patterns increasingly
involvetheintegration of Al into everyday routines, Al chatbots
could contribute to delivering precise details regarding HIV
testing to individuals actively seeking such information. A
chatbot named Eli, developed by the United Nations
Educational, Scientific, and Cultural Organization, received
highly favorable user feedback and was widely acclaimed [29].
Eli offers a range of services, including details on HIV
prevention, testing, and treatment and assistancein overcoming
fears and concerns. Compared with Eli, our Al chatbot did not
have information on treatment for AIDS and provided limited
mental health support. Integrating these functions into our Al
chatbot may support its usability. Nevertheless, our Al chatbot
offersfree HIV self-test kitsand locateslocal clinicsin Malaysia
for HIV testing, PrEP consultation, and mental health care.

From our previous formative research, we know that factors
facilitating the acceptance of an HIV prevention Al chatbot
include providing useful information and having the capacity
to solve problems[13]. In this study, participants reported that
our Al chatbot was able to provide useful information and help
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solve problems. This was indicated by the results that all
participants perceived this chatbot as a helpful tool, and most
participants deemed the chatbot areliable source of information
with a high satisfaction score. However, one area that required
significant improvement in the chatbot was its conversation
flow, as only 36% (5/14) of the participants felt that their
interaction with the chatbot resembled a natural conversation.
This was similar to another study where the quick response of
the chatbot was deemed not humanlike and perceived as a
disadvantage [28]. To addressthisissue and advance the chatbot,
improving itsalgorithm and continuing training it using Al and
machine learning techniques based on feedback from a larger
sample sizeis crucial. Considering that the use of Al chatbots
in health care is gtill in its early stages, this finding holds
particular significance for designing Al chatbots. To enhance
usability and promote the implementation of Al chatbots in
health care, the chatbots must possess the ability to initiate
natural conversationswith humanlike characteristics. In addition,
they should be equipped to effectively address users' questions
and concerns while ensuring the security and safety of users
information.

The chatbot’s plain interface and simple design were popular
among MSM. Digital health interventions are useful, but
knowing how to navigate a digital system sometimes could be
daunting for users. Through this study, we are clear that accurate
and simpl e responseswithout errors and redundant information
were key to the acceptability of Al chatbots among MSM. Our
participants reported that the Al chatbot helped them avoid
societal stigma and protected their privacy, which increased
their acceptability of using the chatbot to test for HIV. This
finding is consistent with our previous formative research
finding that addressing sociocultural barriers can facilitate the
acceptance of an Al chatbot [13]. The chatbot does not require
users to provide registration information. Therefore, it can
maintain participants anonymity. However, it is still necessary
for the chatbot to clarify to users that the backend researchers
and engineers who have access to users conversations and
information will not expose users’ information to others. This
suggestion is consistent with our study findings and some
previous studies showing that mHealth interventions could
improve HIV testing ratesif users’ anonymity were guaranteed
[14,17].

Some technical-related issues negatively affected the
participants experience of navigating the chatbot. The
inconvenient address input process and repeated steps owing
to incomplete information contributed to the inconsistency and
complexity of the chatbot, prompting participants to seek
technical assistance. Many of these resulted from cultural
differences, as the address options were designed based on
overseas settings. This signifies the importance of tailoring the
chatbot to the local context to improve usability. In addition,
using localized language could also enhance the participants
satisfaction with the chatbot. Despite the challenges inherent
in adopting novel technol ogy, the advantages of using chatbots
to connect with high-risk popul ations could significantly impact
the efforts to address public health emergencies.

Inlinewith other studies conducted in Malaysia, MSM are keen
to peruse theinformation on PrEP and mental health, particularly
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the information on where the PrEP and mental health clinics
are located [14]. Most participants in our study felt that they
would like to see more information through the chatbot
introducing AIDS, its treatment, mental health issues, and
sexually transmitted infectionsto better understand and manage
AIDS, including how to prevent high-risk behaviors and where
to seek timely help [12]. In Malaysia, professional and
MSM-friendly care for mental health needs to be developed as
most MSM reported that culturally sensitive information and
resourcesregarding mental health issueswere difficult to obtain.
Interestingly, researchers have identified severa obstacles to
the adoption of Al chatbots for mental health care among users
[31]. Theseinclude concernsrelated to privacy risks, restricted
conversational engagement, negative user perceptions of
personality traits (such as rudeness, lack of empathy,
patronization, and being judgmental), and alack of trust in the
app’s creators. Nevertheless, Eli chatbot overcame all these
challenges by having a language that merges expertise and
respect for the user, ensuring speech that is gender neutral and
devoid of stigmatizing elements [29]. Our Al chatbot also had
a similar language as Eli, which warrants future support on
mental health issues.

To increase the use of the Al chatbot, it needs to be embedded
in social media platforms that MSM frequently use. The
geosocia networking apps where MSM find sexual partners,
such as Grindr, Hornet, and Blued, and websites owned by
nongovernmental organizations and MSM-friendly clinics are
important venues to advertise the Al chatbot. MSM preferred
these platforms because they are trusted and frequently used by
MSM. Dissemination of the Al chatbot should be promoted
among young M SM who use geosocial networking appsto find
sexual partners because they are at a higher risk for HIV.
Through this study, we found that to embed an Al chatbot into
an internet-based platform for health promotion, researchers
and engineers must consider the platform’s characteristics,
including its target population, level of privacy, and
user-friendliness. Findings from this study will be used to
improve the Al chatbot before testing on alarger scale through
a national observational study in Malaysia. Al chatbots are a
promising tool for promoting HIV testing and prevention. The
Al chatbot must be madevisibleto MSM to increaseitsusability
among MSM. Adopting the right dissemination strategies is
key to increasing the visibility of Al chatbots and bringing
significant impact to the MSM community. In addition, it is
important for researchers to consider the sustainability of Al
chatbots for MSM care in a context where sex-same sexual
behaviors are criminalized. The policies and laws in Malaysia
pose significant challenges on the sustainability of leveraging
Al and securing funding for MSM care research. In such a
political environment, it iscrucial for researchersto collaborate
with local nongovernmental organization and MSM-friendly
clinics that operate within the existing Malaysian legal
framework. Future research should focus on developing
innovative and culturally tailored Al interventions to combat
HIV among MSM, promote public hedth in Malaysia, and
advocate for changes in discriminatory policies and laws to
enhancethetesting, implementation, and sustainability of these
Al interventions.
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Limitations

Testing the Al chatbot among its end users (ie, MSM) was an
important step in determining its feasibility and acceptability
in Malaysia and collecting feedback to improve the chatbot
further. Although this study contributed important scientific
knowledge, it had several limitations. One of the limitationsis
that we only included MSM who can read English, as the Al
chathot is currently only available in this language. Thus, the
reach of the Al chatbot may be limited only to those fluent in
English, which is not the case for most MSM in Malaysia
Therefore, our findings may not be generalizable to MSM who
cannot read English. Considering that Malaysiaisamultilingual
country with Bahasa Malaysia as the official language, the
chatbot must be improved to communicate in BahasaMalaysia
or Mandarin to reach a wider audience and promote greater
accessto HIV self-testing and PrEP. In addition, our participants
were highly educated; this may lead to bias as they might
possess a certain level of knowledge and health literacy, thus
facilitating their interactions with the chatbot. Therefore, the
findings may differ in the less educated or literate group. In
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addition, our study only included MSM aged >18 years;
therefore, the study findings do not capture the perceptions of
younger MSM who are typically more tech-savvy and
susceptible to HIV. Although obtaining consent from younger
MSM in Maaysia for HIV-related research is a significant
challenge, future studies should consider conducting surveys
and interviews with MSM aged <18 years who can provide
insights into the experiences and needs of the younger MSM.

Conclusions

The Al chatbot was found to be feasible and acceptable among
MSM, highlighting features, such as being informative, being
able to respond to users' questions, and having a smple and
user-friendly interface. Adapting the Al chatbot to local cultures,
including support for other languages, and providing additional
information such as mental health support, risk assessment for
sexually transmitted infections, AIDS treatment, and the
consequences of contracting HIV would contribute to the
successful implementation and dissemination of the Al chatbot
in Maaysia.
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