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Abstract

Background

Artificial intelligence (Al)-enabled chatbots are increasingly proposed as scalable tools to support linkage to HIV care, ART treatment adherence, and mental
health among people living with HIV (PLWH). However, it remains unclear whether existing chatbot interventions are sufficiently developed, evaluated, or
ethically governed to meaningfully improve outcomes for PLWH. Prior reviews have examined digital or mobile health tools broadly, but limited efforts have
systematically assessed chatbot interventions through Al-specific implementation and governance frameworks.

Methods

We conducted a systematic review (PROSPERO: CRD420251271843) following the PRISMA 2020 guidelines across eight databases, covering publications
from January 2005 to December 2025. Eligible studies examined the development, implementation, or evaluation of chatbot interventions designed to
support health outcomes among PLWH. Data extraction and synthesis were guided by implementation and Al-specific frameworks, including SPIRIT-AI,
CONSORT-AIl, TEHAI, and WHO guidance on Al ethics and governance.

Results

Ten studies published between 2020 and 2025 met the inclusion criteria, representing 138 participants across diverse populations, including PLWH
(adolescents and adults), caregivers, and healthcare providers, primarily from North and South America. Chatbots were designed to assist HIV management
through ART adherence support, appointment reminders, resilience building, peer support promotion, healthcare provider access and connection, disclosure
decision-making, and psychoeducation, with the majority being mobile- or web-based and using natural language processing or rule-based dialogue systems,
with limited use of large language models. While usability, acceptability, and feasibility outcomes were consistently favorable, rigorous evaluation of clinical
or mental health outcomes was largely absent. Framework-guided assessment revealed substantial gaps in reporting on potential harms, real-world
integration, and adoption readiness, indicating limited alignment with established Al implementation and governance standards.

Conclusions

To the best of our knowledge, this is the first systematic review of Al-enabled chatbot interventions for PLWH, which highlights a critical gap between
technological innovation and clinical impact. Despite growing enthusiasm for Al-enabled chatbots in HIV care, the current evidence base remains largely
developmental and insufficient to support scale-up or policy adoption. Future research must move beyond usability testing toward ethically grounded,
framework-aligned evaluations to translate promising digital innovations into scalable, ethical, and sustainable tools that can advance long-term HIV
treatment outcomes.

INTRODUCTION

Human immunodeficiency virus (HIV) remains a major global public health challenge. In 2024, an estimated 40.8 million people were living with HIV
worldwide, and approximately 630,000 individuals died from HIV-related causes, underscoring the persistent global burden of the epidemic. Despite these
challenges, access to treatment has expanded substantially; by the end of 2024, nearly 31.6 million people living with HIV (PLWH) were receiving
antiretroviral therapy (ART), corresponding to a global ART coverage rate of approximately 77% (1).

The widespread availability of ART has transformed HIV into a manageable chronic condition (2). There is increasing enthusiasm among various key
stakeholders, such as PLWH, healthcare providers, and researchers, to enhance the quality of life for PLWH (3, 4). Alongside the "95-95-95" targets (5), which
represent a critical objective for HIV treatment, care, and management, the ultimate aim is to help PLWH achieve both physical and psychological well-being
(4). PLWH, despite achieving viral suppression, continue to encounter a variety of significant health challenges, including mental health disorders, substance
use disorders, comorbidities related to HIV, accelerated aging, and various associated chronic diseases (6-8).

To address these challenges, PLWH need lifelong adherence to treatment, consistent engagement in care, and sustained self-management. These demands
include attending routine clinical appointments, understanding and managing treatment regimens, coping with symptoms, and making daily health-related
decisions (9). Unfortunately, effective self-care and disease management are frequently undermined by individual, social, and structural barriers, including
treatment fatigue, disrupted daily routines, HIV-related stigma, and limited access to supportive services (10). These challenges highlight the need for
acceptable, accessible, and scalable interventions that can improve both physical and psychological well-being through effective health interventions.

Technology-enhanced or enabled health interventions have increasingly been explored as strategies to address these challenges, a trend that was further
accelerated by the COVID-19 pandemic (11, 12). Interventions such as Short Message Service (SMS) reminders, online counseling, and web-based education
have demonstrated benefits for ART adherence and HIV self-management by enhancing privacy, reducing stigma-related barriers, and enabling remote
access to reliable health information (13, 14). Within this broader landscape, chatbots, as conversational agents capable of simulating human dialogue
through text or voice, have emerged as a promising class of digital health tools (11, 15). Chatbots have shown feasibility and acceptability across a range of
health domains, including mental health support, chronic disease management, and medication adherence (11, 16, 17). Users frequently report favorable
perceptions related to convenience, anonymity, and non-judgmental interaction (14, 16, 18).

In the context of HIV care, chatbot research is still at an early stage. A limited number of studies have evaluated chatbots designed specifically for PLWH,
such as MARVIN, a bilingual chatbot developed to support ART adherence and HIV self-management, with early findings suggesting good usability and user
satisfaction (19). Other chatbot interventions targeting adolescents living with HIV have shown promise for supporting mental health, facilitating
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information-seeking, and improving communication with caregivers (13). However, the majority of HIV-related chatbot research to date has focused on
prevention-oriented outcomes, such as HIV self-testing and pre-exposure prophylaxis (PrEP) information (18, 20—22). In contrast, relatively few studies have
examined chatbot interventions aimed at improving health outcomes among PLWH (13, 19, 23), and no synthesis has systematically evaluated their
effectiveness.

Recent advances in artificial intelligence (Al), particularly in natural language processing (NLP), machine learning, and large language models (LLMs), have
substantially expanded the capabilities of chatbot technologies (11, 24). Modern Al-enabled chatbots can generate context-aware responses, personalize
interactions, integrate multimodal data, and potentially learn from ongoing user engagement (20, 25). These features position Al-enabled chatbots as
potentially valuable tools for supporting self-management, mental health, and clinical outcomes in HIV care (18, 19, 24). At the same time, the use of Al in
health interventions raises important concerns related to algorithmic bias, data privacy, safety during mental health crises, and the limits of automated
systems in providing empathic support (14, 16, 26). These risks underscore the importance of rigorous evaluation and transparent reporting.

Given that chatbots are Al-enabled interventions with potential safety-critical implications, their assessment should be informed by recognized frameworks,
including Standard Protocol Items: Recommendations for Interventional Trials-Artificial Intelligence (SPIRIT-Al) (27) and Consolidated Standards of Reporting
Trials-Artificial Intelligence (CONSORT-AI) (which provide guidance for reporting Al-based clinical trials) (28), Translational Evaluation of Healthcare Al
(TEHALI) (which evaluates technical validity, clinical validity, and adoption readiness) (29), and the World Health Organization (WHO)'s guidance on the ethics
and governance of Al for health, which emphasizes transparency, equity, accountability, and data governance (30). Evaluating alignment with these
frameworks is essential to inform the safe, reliable, and equitable implementation of chatbot interventions in HIV care.

Despite growing interest in Al-driven digital health tools, no systematic review has focused specifically on chatbot-based interventions targeting health
outcomes among PLWH. Existing reviews have examined either broad Al applications in HIV care without identifying chatbot interventions (24), mental
health chatbots in general populations without attention to HIV-specific contexts (11, 31), or prevention-oriented HIV chatbots without focusing on treatment
and clinical outcomes (32, 33). Furthermore, it remains unclear to what extent existing HIV chatbot studies align with established Al evaluation and reporting
frameworks.

The purpose of this systematic review was to evaluate the effectiveness of chatbot-based interventions in improving health outcomes among PLWH.
Specifically, this review aimed to:

1. Identify and evaluate studies using chatbots to support health outcomes (including both physical and mental health) among PLWH.

2. Describe key protocol characteristics, including chatbot type, Al capabilities, delivery format, target population, and integration into HIV care settings.

3. Assess methodological quality and alignment with existing Al-specific evaluation frameworks, including SPIRIT-Al, CONSORT-AI, TEHAI, and relevant
WHO guidelines.

METHODS

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) (34)
guidelines to ensure transparency, methodological rigor, and reproducibility. The review protocol was peer-reviewed and pre-registered in the PROSPERO
database (ID: CRD420251271843). In addition to PRISMA guidance, the review was informed by Al-specific evaluation and reporting frameworks, including
SPIRIT-Al (27), CONSORT-AI (28), TEHAI framework (29), and the WHO guidance on the ethics and governance of artificial intelligence for health (30). These
frameworks guided the design of the data extraction process and the interpretation of findings.

Search Strategy

A comprehensive literature search was conducted across eight electronic databases, including PubMed, PsycINFO, Embase, Web of Science, IEEE Xplore,
ClinicalTrials.gov, CINAHL, and Google Scholar. The search covered studies published between January 1, 2005, and December 1, 2025, reflecting the period
during which chatbot and Al-enabled health interventions became increasingly prevalent. Search terms included combinations of keywords and controlled
vocabulary related to HIV (e.g., “HIV,” “human immunodeficiency virus”), chatbots (e.g., “conversational agent,” “interactive agent”), and intervention domains
of interest (e.g., “mental health,” “ART adherence,” “CD4 count”). Database-specific syntax and Boolean operators were applied as appropriate. The full search
strategies for each database are provided in the Supplementary Materials. In addition to database searches, the reference lists of all included studies and
relevant review articles were manually screened to identify additional eligible publications.

Eligibility Criteria

Studies were considered eligible if they were peer-reviewed publications written in English regarding the development, implementation, and assessment of a
chatbot or conversational agent designed for PLWH to improve health wellbeing outcomes (e.g., mental health and/or clinical domains relevant to PLWH).
Studies across intervention development and evaluation phases were included, including formative design or development studies, usability or acceptability

evaluations, protocol papers describing planned evaluation, and other empirical studies in which a PLWH-focused chatbot was the core component of the
work, regardless of whether health outcomes were empirically evaluated in the study.

Experimental, quasi-experimental, mixed-methods, and controlled observational study designs were considered. No restrictions were placed on participant
age, gender, sexual orientation, or geographic location. Studies were excluded if they focused exclusively on HIV prevention without outcomes relevant to
PLWH, did not include a chatbot as a core component, or were editorials, commentaries, narrative reviews, or conference abstracts.
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Search Process and Study Selection

All records retrieved from the database searches were imported into Rayyan (35), a cloud-based systematic review management platform. Duplicate records
were removed prior to screening. Titles and abstracts were independently screened by two reviewers to identify potentially eligible studies. Full texts of
relevant articles were then retrieved and assessed for eligibility based on the predefined inclusion and exclusion criteria. Disagreements at any stage of the
screening process were resolved through discussion, and when consensus could not be reached, a third reviewer was consulted. The study selection process
is summarized using a PRISMA flow diagram (see Fig. 1).

Data Extraction and Synthesis

This systematic review was guided by established frameworks for the evaluation and reporting of Al-enabled health interventions and chatbot-focused
studies in HIV care (27-30). Given the complexity of chatbot applications in HIV care and the importance of ethical and safety considerations, we adopted a
multi-framework approach to comprehensively assess intervention characteristics, implementation considerations, and alignment with ethical and
translational standards. Rather than applying each framework in its entirety, we adopted a selective and integrative approach, focusing on items most
relevant to chatbot-based interventions and chatbot-focused studies targeting mental health and clinical outcomes among PLWH. Framework items were
selected based on their applicability across diverse study designs, feasibility of extraction from published reports, and relevance to intervention safety,
effectiveness, and implementation. Overlapping items across frameworks were harmonized to avoid redundancy and ensure coherence.

Specifically, we integrated guidance from SPIRIT-Al (27) and CONSORT-AI (28) to review study protocols and completed studies involving Al. These guides
emphasize transparent reporting of Al system design, input data, human—Al interaction, error handling, and harms, which are critical for reproducibility and
interpretability of Al-enabled interventions. In addition, we applied the TEHAI framework (29) to assess the readiness of chatbot interventions for real-world
adoption across three domains: capability (technical performance and validation), utility (safety, usability, and clinical relevance), and adoption (integration,
scalability, and sustainability). To ensure ethical and equity-oriented evaluation, we further drew on the WHO Guidance on the Ethics and Governance of Al for
Health (30), which highlights principles of transparency, accountability, safety, inclusiveness, and human-centered design. These principles are particularly
relevant for chatbot interventions targeting PLWH, a population that may face stigma, marginalization, and disparities in access to care.

Data extraction was conducted using a structured form informed by SPIRIT-Al, CONSORT-AI, TEHAI, and WHO guidance on Al ethics and governance (27-30).
Extracted data included study characteristics, participant demographics, chatbot intervention features, Al components, delivery platforms, and integration
into HIV care settings. Information related to mental health outcomes, clinical outcomes, feasibility, acceptability, usability, implementation challenges,
ethical considerations, reported harms, limitations, and recommendations were also collected. Two reviewers (Al, MJ) independently extracted data from all
included studies, and discrepancies were resolved through discussion to ensure accuracy and consistency.

A narrative synthesis was conducted due to heterogeneity in study designs, chatbot technologies, intervention targets, and outcome measures. Findings
were synthesized across six key domains: 1) study and chatbot characteristics, 2) content development and user-centered design, 3) input output and
privacy protections, 4) feasibility, acceptability, and usability, 5) preliminary efficacy, and 6) implementation challenges. Where sufficient similarity existed in
outcome measures, quantitative results were summarized descriptively. Framework alignment was used to identify reporting gaps, methodological
limitations, and implications for future research and implementation.

RESULTS
Characteristics of included studies

Among the 2,550 records retrieved from various databases, 10 papers that met the inclusion criteria were selected for the data extraction process (see

Fig. 1). The included studies were published between 2020 and 2025, reflecting the relatively recent emergence of interest in the application of Al chatbots
within HIV care. Three studies were conducted in the United States (36-38), and three in Peru (13, 23, 39) with two of the studies by the same research team.
The remaining studies were conducted in Indonesia, Nigeria, Singapore, and Canada (19, 40-42).

Among the 10 included studies, four did not report data from human participants, as they focused primarily on chatbot development (40) or were feasibility
studies with a planned trial (19). Among those reporting data from human participants, 138 participants were involved across these studies. One study
sampled adults living with HIV, reporting a mean age of 40.2 years (SD = 11.5) (19) and five studies included youth living with HIV (13, 23, 38, 42, 43). Other
participants included caregivers (14), while Comulada et al. (38) sampled staff (e.g., project directors, intervention coaches) and advisory board members, as
shown in Table 1.
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Table 1

Summary of included studies.

Study  Authors, Year

ID

1 Ardiana et al.,
2020

2 Asaeikheybari
etal,, 2020

3 Galea et al.,
2024

4 Ma et al.,, 2025

5 Pande et al.,
2023

6 Vasquez, et al.
2025

7 Rupani et al.,
2025

8 Hightow-
Weidman et al.
2022

9 Koh et al., 2024

10 Comulada et
al., 2024

Footnotes:

‘ NR = Not reported

Country

Indonesia

us

Peru

Canada

Nigeria

Peru

Peru

Us

Singapore

us

Study design

Chatbot
development study
with usability and
accuracy testing

Technical chatbot
system development
with internal (alpha)
evaluation

Study protocol for
chatbot development
and pilot testing

Mixed-methods
usability evaluation
study

Chatbot
development and
prototype design
study

Human-centered
chatbot development
study

Qualitative
acceptability study
(in-depth interviews)

Multi-phase
intervention
development with
usability testing and
post-session
qualitative feedback

Qualitative
assessment of
ChatGPT responses
to predefined ART
counselling
questions

Qualitative focus
groups discussions

Demographics

NR

NR

(Medical professionals and
experts only for content
validation)

Planned: Adolescents aged
10-19 years; sex and
sexual/gender identity will be
collected

Mean age 40.2 £ 11.5; men
82.1%, women 17.9%; diverse
ethnic groups and sexual
orientations reported

Age 18-25; other
demographics NR

Adolescents living with HIV
aged 11-19 years (Youth
Advisory Board participants
only)

Age 30-70 among caregivers
(60% aged 30-50, 40% aged
50-70); 20% male, 80%
female

Mean age 27.6 years; all
participants were born male
and identified as male; All
were Black or African
American

NR (no human subjects)

Age: young participants 20—
24 years; staff/Advisory
Board 21-38 years.
Sex/Gender identity:
predominantly cis gendered,
majority identifying as gay,
and predominantly Black

Sample size

30 users (randomly
selected).

NR (no human
subjects)

Planned: up to 50
adolescents living
with HIV for pilot

testing

28(completed the 3-
week chatbot
usability study)

23 champions
(design workshop
participants)

6 adolescents

15

NR (no human
subjects)

28 (13 research
staff, 8 community
advisory board
members, 7 young
people)

Participants health condition

NR

NR (no human subjects)

Adolescents living with HIV
(ALWH) (acquired at or near
birth, or during adolescence)

People living with HIV
(PLWH)

Young people living with HIV
(design informants)

Adolescents living with HIV
(ALWH)

Caregivers of adolescents
living with HIV (ALWH);
caregivers’ own mental
health not directly assessed

Young men who have sex
with men (YMSM) living with
HIV; all in care; all virally
suppressed; all self-reported
290% ART adherence. Also 5
participants had disclosure
stigma.

NR (no human subjects)

Young people living with HIV
(on ART); HIV research staff
and advisors (not living with
HIV)

Sample size reflects the number of individuals involved in the study phase reported (e.g., development, usability, or evaluation), as applicable.

Characteristics of Chatbot Interventions

Chatbots in the reviewed studies were designed or proposed to address a range of physical or psychosocial needs among PLWH, shown in Table 2.
Specifically, the chatbots have been designed to provide HIV/AIDS-related information and counseling support (40), enhance engagement in care and peer
support (44), facilitate mental health education, self-help skills, and depression screening (23), support HIV and ART management or offer advice (19, 41),
foster empathy and motivation and deliver general assistance such as scheduling appointments or medication reminders (42), offer psychoeducational
coping support and linkage to care for adolescents to address depression and stigma (13, 14), and assist with HIV disclosure decision-making (37).
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Table 2
Al Application Features (based on SPIRIT-Al items).

St Al Type/Model

ID (e.g. chatbot,
LLM, rule-
based, neural
network)

1 Mobile-based
chatbot

2 Natural
Language
Processing
(NLP)-
enhanced
mobile app
with integrated
chatbot
features

3 Chatbot /
conversational
agent
(platform-
based)

4 Al-based
chatbot

5 Hybrid chatbot
(rule-based,
frame-based,
and machine
learning
components)

Notes:

Intended Use &
Purpose *

To provide
HIV/AIDS-related
information and
support
counseling
activities via a
mobile chat
interface

To support and
inform young
adults living with
HIV via a social-
media—-style app,
improving
engagement in
care and peer
support.

Provide mental
health education,
self-help skills,
depression
screening
support, and
linkage to care

Support HIV self-
management;
provide ART
information and
reminders

Health coach
chatbot to guide
and support
young people
living with HIV
across coaching
needs
(information,
engagement,
empathy, general
assistance)

Setting &
Integration
Requirements
(onsite/offsite,
devices,
internet, EHR
integration)

Android
mobile app
(requires
Android OS =
4.4)

Smartphone
app
(Android/iOS)

Mobile-based
chatbot?NR

Individual
mobile
devices,
Facebook
Messenger
required

Accessible via
WhatsApp on
users’
smartphones

Implementation
details
(Intervention
duration /
sessions)

App installation
followed by
usability
evaluation in
which users
completed
predefined chat
tasks

An alpha test of
the NLP feature
was conducted
(details NR).
For
implementation,
EasyESA
semantic
framework was
used.

Planned: Three-
phase
implementation
conducted over
2 years,
including
formative
qualitative
research and
iterative
chatbot
development in
Year 1, followed
by pilot testing
of the finalized
chatbot with up
to 2 weeks of
user interaction
and subsequent
data analysis

Participants
were instructed
to complete =
20
conversations
within 3 weeks.

Still in
development
phase — no
formal

intervention
deployment yet

* Use and purpose: what the Al is designed to do; patient, provider, or both

** Input Data Type: what the chatbot needs: text, voice, EHR data, etc.

Version of Al

/Algorithm
Used

Al engine
based on
AIML
(Artificial
Intelligence
Markup
Language)
chatbot

Explicit
Semantic
Analysis
(ESA) (ANLP
technique)

Chatbot is
programmed
and deployed
using the
SmartBot360
platform
through
iterative
versions
(0.1-0.3
during
development;
1.0 finalized
prototype for
pilot testing);
Al model
architecture
not specified

Rasa
framework;
intent
classification;
entity
extraction;
decision
trees

Voiceflow
Dialog
Manager;
Rasa NLU;
pre-trained
sentiment
and emotion
detection
models
integrated in
selected
dialog acts.

Input Data Type **

User input as text
questions

User-generated
text data within the
app (posts,
queries, or
messages)

User input is text-
based
conversation

User text input

User text input via
WhatsApp chat;
interactive
questions and
prompts.

Handling of Poor-
Quality/Missing Data

Incorrect responses
are identified and
reported to
administrators for
knowledge base
updates.

NR

Study mentions that
data will be cleaned,
and summary tables
will be generated,
but the
procedures/methods
of it were not
specified.

When unable to
understand the
user's intent or reach
a diagnosis- or
treatment-related
intent, it
acknowledges its
limits and
encourages contact
with a healthcare
provider.

Integrates hybrid
dialog management,
affect-aware
responses, and
human-in-the-loop
escalation, which
can be interpreted as
mechanisms for
handling sensitive
and potentially
problematic
conversational
situations.

Human
Interact

End-use¢
interact
directly
the cha

Users it
indeper
with the
feature,
clinicial
support
availabl
elsewh
the app

Users d
interact
the cha

Primari
unsupe
user—cl
interact
(preced
one-tim
training
sessior

Fully
automa
chatbot
current
prototy|
phase;
unsupe
user
interact
Human
escalat
describ

*** Human-Al Interaction: Specifying whether there is human-Al interaction in the handling of the input data, and what level of expertise is required for users

*+x+*How Output Informs Decision-Making: how it guides patient/provider behavior

NR = Not reported
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St Al Type/Model Intended Use & Setting & Implementation

ID (e.g. chatbot, Purpose * Integration details
LLM, rule- Requirements  (Intervention
based, neural (onsite/offsite,  duration /
network) devices, sessions)

internet, EHR
integration)

6 Chatbot (text- Psychoeducation =~ Web-based No
based) and coping platform interventions

support for accessible via implemented
adolescents smartphone or  since the study
living with HIV web browser. isa
(depression, Requires basic  development
stigma, coping internet and design
skills). access. tutorial.
Addressing mild However, co-
to moderate design sessions
depression. over 5 months
(monthly; each
90-120 min).

7 Chatbot Mental health Web-based Single session
education, self- chatbot (2-3 hours) for
help skills, and accessed via caregiver study
linkage to care an internet (20 min
for adolescents browser on independent
living with HIV participant chatbot use +
(ALWH). devices. guided

exploration of
modules + post-
interview)

8 Al-facilitated To support HIV Mobile appon  Multi-phase
conversational status disclosure  personal development;
role-play decision-making device; final
embeddedina  and usability intervention
mobile communication testing includes 4
(mHealth) app skills practice conducted in modules, 24

among young private activities, and 8

men who have sessions with Al-facilitated

sex with men study staff role-playing

(YMSM) living scenarios;

with HIV usability
sessions lasted
60-90 minutes.
After usability
feedback, the
final time per
module was
reduced to 45
minutes

9 ChatGPT (Al To provide ART Publicly ChatGPT
natural counselling and accessible instructed to
language advice for people  chatbot; online  answer
processing living with HIV, use; predefined ART-
chatbot) addressing ART related

knowledge, questions
initiation, side across three
effects, domains; no
adherence, and intervention
sexual health duration or
sessions
reported
Notes:

* Use and purpose: what the Al is designed to do; patient, provider, or both

** Input Data Type: what the chatbot needs: text, voice, EHR data, etc.

Version of Al

/Algorithm
Used

Smartbot360
platform
(algorithmic
details not
specified).
Wix platform
was used
after session
2 feedback.

Smartbot360
platform
(algorithmic
details not
specified).

NR

ChatGPT
version 3.5

Input Data Type **  Handling of Poor-

Quality/Missing Data

If the name is too
short (s 2
characters) or
numeric, EVA
prompts the user to
re-enter a valid
name.

User inputs via
chat interface (text
and predefined
selections). Asking
for name and age
but no collection
of sensitive
identifiers (e.g.,
phone number,
gender)

Usertext inputand  NR
menu selections
within chatbot

User-typed inputs NR
during disclosure
conversations
(Speech feature
added in later
versions);
responses
selected from a
pre-developed
dialogue database.
System-collected
paradata including
activity
completion, time
spent, and chat
logs.

Text-based user
prompts/questions

Quality of responses
limited or generic
when input detail
was insufficient

Human
Interact

plannec
feature

User ini
directly
chatbot
guided
Optione
demant
support
througt
time ch
a healtt
profess

Users ir
with the
chatbot
indeper
study s
present
guidanc
emotiol
suppori
of rese:
procedt

Direct

convers
interact
betwee
and virt
avatar, i
version
only bu
version
spoken
commu
as well.

Direct t
based

interact
betwee
researc
and che

*** Human-Al Interaction: Specifying whether there is human-Al interaction in the handling of the input data, and what level of expertise is required for users

*+x+*How Output Informs Decision-Making: how it guides patient/provider behavior

NR = Not reported
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St Al Type/Model Intended Use & Setting & Implementation ~ Version of Al Input Data Type**  Handling of Poor- Human

ID (e.g. chatbot, Purpose * Integration details Quality/Missing Data  Interact
LLM, rule- Requirements  (Intervention /Algorithm
based, neural (onsite/offsite,  duration / Used
network) devices, sessions)

internet, EHR
integration)

10  Chatbot Proposed Text-based No intervention NR User text input NR Plannec
(conversational  functions include  chatbot implemented; a involve:
agent). Typeor  scheduling demonstrated;  5-minute text-bas
model NR appointments, potential chatbot interact

referrals, integration demonstration users
reminders & with websites was shown to
24/7 support and SMS participants
discussed during focus
groups

Notes:

* Use and purpose: what the Al is designed to do; patient, provider, or both

** Input Data Type: what the chatbot needs: text, voice, EHR data, etc.

*+* Human-Al Interaction: Specifying whether there is human-Al interaction in the handling of the input data, and what level of expertise is required for users

*++*How Output Informs Decision-Making: how it guides patient/provider behavior

NR = Not reported

All Al chatbots in the review have been either mobile- or web-based, allowing access on personal devices primarily through text-based communication (14,
37). Subsequent iterations of the chatbot created by Hightow-Weidman et al. (37) introduced the capability for spoken communication. These chatbots are
built using various programming languages and commonly leverage NLP techniques, with platforms such as SmartBot360 frequently in use (13, 23, 41, 44).

NLP techniques, including Explicit Semantic Analysis (ESA), have been employed to integrate chatbot applications with resources, including the Positive
Peers website, thereby enhancing user engagement and addressing users' concerns (44). For instance, Ardiana et al. (40) developed an Android-based
chatbot focused on HIV counseling, utilizing Android Studio and the Java programming language. They implemented an Artificial Intelligence Markup
Language (AIML) interpreter paired with a pattern-matching algorithm to effectively align user questions with suitable responses.

The chatbots also incorporate various algorithms, including intent classification and entity extraction (used for identifying elements such as time, drug
names, or quantities), as well as decision trees for dialogue management, implemented through the Rasa framework, as seen in the MARVIN chatbot (19).
Within these studies, ChatGPT was utilized in two distinct contexts: first, to provide counseling and guidance on ART to PLWH, addressing aspects like ART
knowledge, initiation, side effects, adherence, and sexual health (41); and second, to examine perceptions of chatbots and potential integration of chatbots
into HIV research studies (38).

Content Development and User-Centered Design

During the initial phase of Al chatbot development, several studies shared their response-generation and content-selection processes, which were influenced
by user needs and requirements and employed a range of methodologies. For example, Galea et al. (23) planned to use qualitative semi-structured interviews
to examine the thoughts, perspectives, and consequences of depression among adolescents living with HIV. Similarly, Comulada et al. (38) interviewed
research staff, community advisory board members, and young people living with or at risk of HIV to evaluate perceptions of chatbots and their potential
integration into HIV research.

Asaeikheybari et al. (44) utilized content that had been validated and approved by HIV practitioners and community advisory boards to support PLWH in
multiple aspects of their lives. Other studies incorporated co-design strategies through patient and stakeholder engagement, featuring continuous
communication with patient partners (19). In a similar vein, Vasquez et al. (13) a human-centered approach conducting interviews with healthcare
professionals providing pediatric HIV services, and caregivers of adolescents living with HIV to inform the design of the EVA (Educacién, Vinculacion, y
Autoayuda) chatbot. Lastly, Ardiana et al. (40) AIML chatbot design was informed primarily by interviews with HIV counselors.

Additionally, the initial phase of the Hightow-Weidman (43) study involved participants sharing their past disclosure experiences. They discussed disclosure
strategies, including barriers and facilitators, collaborated in pairs to create realistic disclosure scenarios, and contributed to the development of a stand-
alone interactive dialogue feature.

Inputs, Outputs, and Privacy Protections

In these studies, users primarily provided questions, symptoms, and situational details rather than formal personal data. Most systems deliberately
minimized the collection of identifiable information, prioritizing user anonymity (e.g., Asaeikheybari et al., 2020; Vasquez et al., 2025). In some cases, users
could delete all conversational records to address privacy concerns (19).

Users of the MARVIN system responded to inquiries regarding their preferred language as well as topics related to ART, including dosing, drug interactions,
travel, and reminder requests (19). Conversely, EVA users discussed a range of mental health symptoms, such as anxiety, depression, isolation, suicidal
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ideation, and stigma associated with both mental health and HIV. They also shared personal experiences, educational content, self-help strategies such as
deep breathing exercises and emotion management, and topics related to linkage to care (13).

The test questions in the study conducted by Koh et al. (41) centered on ART initiation, missed doses, drug interactions, pregnancy and breastfeeding, and
sexual health while on ART. Galea et al. (23) planned to administer a survey to collect data on sociodemographic factors (e.g., age, sex), HIV-related issues
(such as acquisition route, current viral load, and frequency of missed HIV care visits), knowledge and history of depression, as well as prior experiences with
chatbots.

Regarding outputs, these chatbots can provide information about HIV/AIDS to the general public or PLWH (40). They can guide users to relevant blog posts
that closely match their queries and may address specific questions or concerns (44). They have also been shown to improve practical self-help coping skills
(23), address issues related to time management, medication dosing, common drug interactions, medication storage, and identification (19), and enhance
empathy and motivation, which may lead to improved ART adherence (42). Additionally, these chatbots can support users’ emotional well-being (13), address
internalized HIV stigma or fear of disclosing HIV status (37), and provide suggestions regarding ART initiation, adherence, and management of side effects
(47).

Feasibility, acceptability, and usability

As shown in Table 3, five studies examined the outcomes of chatbot interventions, with an emphasis on usability, acceptability, and feasibility within their
target populations. For instance, the chatbot developed by Ardiana et al. (40) achieved a user satisfaction score of 3.3 out of 4. Users also evaluated its
learnability, the effectiveness of the Al-generated content in facilitating HIV/AIDS counseling, and the memorability of that content (40). Asaeikheybari et al.
(44) assessed the answer ranking quality of their chatbot, the Precision HIV Health App, using metrics such as Normalized Discounted Cumulative Gain
(showing how well the results are ordered by usefulness) and Precision@k (the proportion of top results that are correct), which effectively simulate human
relevance judgments in recommendation scenarios. Their study also evaluated technical feasibility through alpha testing. Ma et al. (19) employed the
Acceptability E-Scale (AES) and the Usability Metric for User Experience-lite (UMUX-lite), both of which indicated satisfactory levels of usability (Mean 69.9, in
UMUX-lite) and acceptability (23.8/30 score in AES) for their chatbot, MARVIN.
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Table 3

Key Findings regarding Implementation and preliminary efficacy.

Study
ID

Feasibility
(trial
completion,
recruitment,
adherence to
chatbot use,
technical
feasibility)

NR

Technical
feasibility via
the NLP that
process of
free-text
queries and

generate
semantic
matches.

Plan to use
the

Feasibility of
Intervention
Measure

Recruitment
rate 74%; 70%
retention

NR (Planned:
randomized
controlled
trial (RCT))

NR = Not reported

Acceptability
(patient/provider
satisfaction,
trust, qualitative
feedback)

User
satisfaction
score - 3.6/4.0

NR

Plan to use the
Acceptability of
the Intervention
Measure, the
Intervention
Appropriateness
Measure.

Mean
Acceptability E-
Scale (AES)
score =23.8/30;
qualitative
feedback
highlighted
reliable
information,
ease of access,
and confidential
interaction.

NR (Planned:
qualitative
feedback)

User experience
and engagement
(User friendly and
Usability)

Overall positive.
Usability testing -
3.30/4.

71% accurate of
the answers given
by the chatbot.

NR

Plan to assess
usability and user
experience.

The Usability test,
using Usability
Metric for User
Experience-lite
(UMUX-lite) was
good with a mean
69.9 (SD 14.2)
surpassing the
benchmark of 68.

NR (Planned: RCT
to measure use,
usability, and user
perceptions)

Preliminary
efficacy

Health
Outcomes

NR

NR

NR

NR

NR (Planned:
adherence;
psychological
well-being)

Implementation

challenges

NR

NR

NR

Limited
understanding
of user input;
some users
needed to
rephrase
questions to
obtain relevant
answers.

Anticipated.
large training
data
requirements
for end-to-end
dialog
management;
need for
synthetic data
generation with
human
verification.

Strengths

NR

Design
contribution: Al-
powered mobile
health app
integrating NLP
(ESA) to
improve
relevance of
information
retrieval and
provide a
compact,
stigma-free
platform for
addressing user
inquiries. Ability
to chat with
peers, clinical
providers, and
community
forums. Chil out
section for
mindfulness
videos.

Inexpensive,
adaptable and
highly scalable.
Iterative human-
centered
design. It links
users to real
mental health
care and
services when
needed (care
linkage)

Reliable expert-
validated
information;
easy access
and real-time
support;
emotionally
safe and
confidential
interaction

NR

Limitations

/Concerns

Limited
knowledge
database
leading to
incorrect
responses;
accuracy
dependent on
expanding
chatbot training
data

NR

Single site;
small
convenience
sample

Small sample;
single-site
study; limited
conversation
topics and
chatbot
comprehension;
use of
Facebook
Messenger as
the deployment
platform.

Anticipated
ethical and
safety concerns
related to
generative
models; limited
availability of
real training
data; need for
human
verification.

Recomme
for Future
Research,

Expand ct
knowledg
database
training tc
response
accuracy.

For the NI
system to
tested in1
in future v

Conduct |
efficacy tr
chatbot ¢
expand tc
and other

Further

developm
including
expanded
improved
language
comprehe
additional
platforms
further ev

End-to-en
human-in-
escalatior
rollout; RC
evaluatior
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Study
ID

Feasibility
(trial
completion,
recruitment,
adherence to
chatbot use,
technical
feasibility)

Feasibility
assessed
only during
development
resulting in
successful
recruitment
of
adolescents
and
clinicians;
observed
ability to use
the chatbot
as intended
(~20
min/session);
technical
feasibility
demonstrated
through
iterative
testing and
error
correction;
Planned
formal trial
completion or
feasibility
outcomes in
future study.

Study
procedures
were feasible
-15/28
eligible
caregivers
enrolled and
all completed
the chatbot
interaction
and
assessments

Usability
tests were
conducted in
phase 2 and
5 (Phase 4
had response
reﬂnemen;?.
All enrolle
participants
completed
the usability
sessions
(60-90
minutes).
Occasional
technical
issues (e.g.,
slowness or
confusing
avatar
responses)
Overall,
intervention
is described
as feasible.

Not assessed

NR = Not reported

Acceptability
(patient/provider
satisfaction,
trust, qualitative
feedback)

During
development
sessions YAB
indicated that
EVA' content
was informative,
EVA's
presentation
was intuitive
and the self-help
module was

engaging.

Planned: Formal
acceptability
evaluation in
future.

Acceptability
reported across
affective
attitude, ethics,
adoption,
perceived
effectiveness,
barriers, and
self-efficacy

High
satisfaction
reported; 93% of
participants
rated activities
positively; Al-
facilitated
scenarios
perceived as
relevant and
representative.
Provided
feedback on
length and
asked for more
activities about
disclosing to
family, dating,
and additional

information
pertaining to
HIV and state
disclosure laws.

Not assessed

User experience
and engagement
(User friendly and
Usability)

Adolescents

reported increased
ease of navigation

and improved
enjoyment over
successive
versions.

Formal usability

scales or metrics:
NR

Caregivers found

the chatbot easy to
use and engaging,

supported by
visual aids, but
some reported
emotional
discomfort and
navigation
difficulties,
especially among
less tech-savvy
users.

Generally positive
user experience:
app was easy to
navigate, visually
appealing, and
provided new

useful information;

engaging content

Not assessed

Preliminary
efficacy

Health
Outcomes

NR

Exploratory
pre—post
increase in
depression
knowledge
(ADKQ
median 7/14
— 9/14); no
statistical
testing due to
small
sample.

NR

Not assessed

Implementation
challenges

generative
model risks.

Difficult to fulfill
all adolescent
board requests
due to platform
limitations and
high user
expectations;
team had to
simplify some
desired
features.

During early
versions,
adolescents
identified
navigation
errors,
unintuitive
flows, Content
length, Internet
and device
access
constraints, and
excessive
button use.

Limited digital
literacy,
dependence on
smartphone
and internet
access,
emotional
discomfort

Typing reduced
realism
(participants
preferred a
voice-input
option);
emotional
discomfort with
negative Al
responses;
Activity length
concerns, minor
technical
issues during
Al-facilitated
role-play, and
uncertainty
regarding
optimal
implementation
setting and
support needs

Limitations of
response
specificity due

Strengths

Human-
centered
iterative design
approach,
Multidisciplinary
development
team such as
HIV health care
professionals (4
physicians, 1
nurse, and 1

psychologist,
service
managers, and
adolescents). Al
development
procedure
transparency.
Connect with a
real mental
health
professional
when needed.

NR

Theory-based
(grounded in
Social Cognitive
Theory and the
Disclosure
Processes
Model), multi-
phase
participatory
development;
Al-facilitated
role-play
grounded in
lived
experiences;
high user
satisfaction

Described
accurate and
comprehensive

Limitations

/Concerns

Software
limitations and
early
dependence on
button-based
navigation
limited the
ability to meet
adolescents’
preferences for
more advanced,
Al-like
conversational
interactions.

Small
qualitative
sample; not a
formal
feasibility
study; no
clinical or
health
outcomes
assessed;
caregivers’ own
mental health
not directly
evaluated.

Small sample
(n=8); single
geographic
location; all
participants
Black; usability
study only; no
efficacy
outcomes

Single chatbot
(ChatGPT-3.5)
evaluated; non-

Recomme
for Future
Research,

Future wc
more adv:
platforms
formally €
feasibility
acceptabi

Authors

recomme
larger anc
longitudir
studies as
feasibility
effectiven
caregiver-
and cultul
adaptive

compone

Evaluate
effectiven
acceptabi
multisite
assess
implemer
context, s
needs, tec
support,
dialogue «

Evaluating
chatbot vi
assessing
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Study Feasibility Acceptability User experience Preliminary Implementation  Strengths Limitations Recomme
ID (trial (patient/provider  and engagement efficacy challenges for Future
completion, satisfaction, (User friendly and /Concerns Research,
recruitment, trust, qualitative ~ Usability) Health
adherenceto  feedback) Outcomes
chatbot use,
technical
feasibility)
to lack of responses and exhaustive performal
individualized could recognize  proof-of- across lar
context (e.g., life-threatening concept and jurisd
pregnancy, scenarios (e.g., question set; studying 1
geography) abacavir responses world use
hypersensitivity)  lacked PLWH
contextual
specificity;
language and
real-world use
not assessed
10 NR Participants Participants NR Participants NR Small Co-desigr
expressed discussed raised concerns stakeholder stakehold
positivity anticipated about potential samples; tailor lanc
perceived value convenience and neglect, lack of chatbot was and funct
of chatbots for raised concerns personalization, demonstrated further ev
scheduling and about potential impersonal but not used by  of chatbo
referral, but misunderstandings communication, participants; and integi
emphasized that cultural and perceptions HIV servic
they would not language based on
be acceptable mismatch, expectations
for all users technological rather than
fallibility, and lived use
the need to
retain human
support
NR = Not reported

Qualitative evaluations further confirmed the perceived acceptability of these chatbots. Semi-structured interviews conducted by Rupani et al. (14) yielded
positive feedback regarding acceptability, addressing aspects such as affective attitudes, ethics, adoption, perceived effectiveness, barriers, and self-efficacy
in using their chatbot, EVA. Similarly, Hightow-Weidman et al. (37) reported high user satisfaction, noting that their chatbot effectively facilitated relevant and
representative scenarios while receiving commendable design feedback through qualitative interviews. Koh et al. (41) evaluated the responses of ChatGPT
to predefined ART counseling questions. Finally, Galea et al. (23) and Pande et al. (42) planned future assessments of feasibility and acceptability using
measures such as the Acceptability of the Intervention Measure, the Intervention Appropriateness Measure, and qualitative feedback from participants.

Several studies have identified important needs and considerations for PLWH when using Al chatbots. Participants expressed a preference for chatbots over
human communication, particularly in situations with time constraints. Chatbots can reduce waiting times and assist with scheduling appointments for study
assessments (38). Additionally, chatbots can provide referrals for housing and other support services. Other recommendations include shortening the
modules to give users more control over accessing specific sections, simplifying the scripts, and ensuring that the information is presented clearly to
enhance content retention (13). It has also been suggested to incorporate components for sentiment and emotion detection (42). Lastly, the design of

chatbot applications should prioritize simplicity and compatibility with Android devices (40).

Preliminary Efficacy

Formal evaluations of clinical outcomes such as ART adherence, viral suppression, CD4 count, or mental health symptom reduction were limited across the
included studies. While some interventions explicitly targeted mental health or depression-related outcomes, most chatbots were designed to increase HIV-
related knowledge, support coping strategies, facilitate disclosure decision-making, and improve engagement with healthcare services, rather than deliver
HIV or mental health treatment. Studies by Ardiana et al. (40), Vasquez et al. (13), Rupani et al. (14), and Koh et al. (41) provided counseling,
psychoeducational content, or clinical advice to PLWH; however, none evaluated their effectiveness in reducing mental health disparities or producing
measurable mental health treatment outcomes. This pattern aligns with the field's early-stage nature and highlights opportunities for more rigorous outcome
evaluation and more consistent reporting of adoption- and ethics-related domains in future studies.

Hightow-Weidman et al. (37) developed an mHealth application designed to improve disclosure self-efficacy among young men who have sex with men
through role-playing scenarios based on social cognitive theory, which resulted in high user satisfaction. Although not designed as a clinical outcome
intervention, Rupani et al. (14) reported that use of their chatbot (i.e., EVA) led to increased depression knowledge, as measured by the adolescent
depression knowledge questionnaire (ADKQ) (median score increased from 7/14 to 9/14), but did not assess its impact on depression clinical outcomes.

Similarly, Koh et al. (41) found that ChatGPT provided accurate and comprehensive responses, including recognition of potentially life-threatening scenarios
such as abacavir hypersensitivity reaction and appropriate advice. However, in certain contexts, such as specific geographic locations or for pregnant
individuals, the advice lacked sufficient specificity and may have been inadequate. The study did not examine whether ChatGPT improved ART outcomes
among PLWH, as this was not listed as an objective.

Implementation Challenges
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Implementation challenges were frequently reported and may affect effectiveness and scalability. These challenges included: (a) system errors in responding
to user queries due to insufficient knowledge databases (40); (b) limited conversation topics, particularly regarding lifestyle and behavioral factors such as
diet, updates on HIV treatment and related diseases, reproductive and sexual health including pregnancy, healthcare service support such as appointments,
mental health support, and socioeconomic issues like immigration processes (19); (c) impersonal and artificial dialogue with restricted emotional range,
navigation errors, and discomfort when collecting information about gender or phone number (13); (d) inability to address all requests from adolescent
advisory boards due to platform constraints, concerns about activity length, and emotional discomfort resulting from negative Al responses (13, 37); (e)
cultural and language mismatches, potential neglect, potential for personal communication to lead to errors in automated scheduling and referrals, and lack
of personalization (38); and (f) limited digital literacy of users, reliance on smartphones and internet access, and emotional discomfort (14).

To mitigate these challenges, one study updated the chatbot's knowledge database to improve system intelligence and testing accuracy when incorrect
answers were provided (40). Additionally, the integration of hybrid dialog management, affect-aware responses, and human-in-the-loop escalation enabled
the management of sensitive or potentially problematic conversational scenarios (42). In another study, if a user enters a name that is too short (< 2
characters) or numeric, EVA prompts the user to provide a valid name (13). To support users' mental health, links to relevant services were incorporated to
increase access to virtual and in-person emotional support resources (13, 23, 37).

Study report standards: Framework Alignment and Reporting Observations

Consistent with the framework-informed methods, the extracted findings map to key reporting and implementation domains emphasized across SPIRIT-
Al/CONSORT-AI (intervention description, human—Al interaction, handling of inputs/outputs and potential errors), TEHAI (capability, utility, adoption), and
WHO ethical principles (privacy, safety, and inclusiveness). Across the included studies, most reported substantial details on intended use, user-centered
design processes, and usability/acceptability, while comparatively fewer studies reported evaluation of downstream health outcomes or provided evidence of
real-world integration and sustained implementation. In particular, access and re-usability (SPIRIT-Al Item 29) were not discussed, and harms (SPIRIT-Al Item
22) were rarely examined. However, it should be noted that Ma et al. (19) explicitly reported their study results in accordance with the CONSORT-AI checklist.

Reporting on performance errors was limited and addressed explicitly in only a small number of studies (13, 40, 42). In contrast, Koh et al. (41) noted that, in
certain contexts, such as specific geographic settings or among pregnant individuals, ChatGPT-generated advice lacked sufficient specificity to account for
individuals’ unique clinical circumstances and may therefore have been inadequate. Nevertheless, the system consistently redirected users to seek guidance
from healthcare professionals to obtain individualized, context-appropriate advice.

In general, based on the findings of this review, Hightow-Weidman et al. (43), Rupani et al. (14), and Ma et al. (19) addressed a broad range of study checklist
domains, particularly those related to user-centered design, usability, acceptability, and ethical considerations. However, evaluation of health outcomes and
intervention effectiveness was largely absent, as improving clinical outcomes was not the primary objective of these studies.

DISCUSSION
Principal Findings

This review synthesized evidence on Al-enabled chatbot interventions supporting health outcomes among PLWH and examined their alignment with
emerging Al evaluation frameworks. Across the ten included studies, Al-enabled chatbot studies demonstrated substantial heterogeneity in technological
sophistication, target populations, and implementation contexts, ranging from rule-based counseling tools to generative Al systems integrated with HIV self-
management support platforms.

A key finding was that across the included studies, chatbots were primarily designed to provide psychoeducation, behavioral self-management support,
stigma reduction, engagement in care, and ART-related counseling rather than delivering or evaluating treatment-level interventions. When evaluated through
SPIRIT-Al, CONSORT-AI, TEHAI and WHO framework domains, current chatbots demonstrate strong performance in usability and user-centered design but
limited reporting of harms, performance monitoring, and real-world adoption readiness. Collectively, our findings indicate that chatbot interventions are
evolving rapidly but remain heterogeneous in technological maturity and implementation readiness.

Mechanisms of Action

Our findings highlighted that Al-enabled chatbot interventions are increasingly being designed to target psychosocial determinants of HIV health outcomes,
which remain major barriers to sustained treatment engagement and psychological well-being among PLWH. Chatbots may be particularly suited for
addressing these determinants because they provide anonymous, non-judgmental, and continuously accessible communication environments. Such features
may facilitate disclosure of sensitive experiences, including stigma and mental health symptoms, which are often underreported in traditional clinical
encounters. However, improvements in clinical mental health outcomes were rarely evaluated, reflecting that most chatbots were designed to support
education and self-management rather than deliver formal therapeutic treatment. For example, one study reported improvements in depression-related
knowledge but did not assess clinical depression outcomes (14).

Similarly, despite promising engagement outcomes, few studies evaluated clinical outcomes such as ART adherence, viral suppression, and CD4 count. The
limited evaluation of clinical outcomes indicates that chatbot research in HIV care remains largely developmental, with innovation advancing more rapidly
than clinical validation; a pattern commonly observed during early translational phases of digital mental health technologies. This evidence gap suggests
that the clinical impact of chatbot interventions on HIV-related health outcomes remains uncertain and might be through multiple behavioral and
psychosocial mechanisms. As chronic disease chatbot studies suggest that current chatbot interventions may function primarily as educational or
behavioral support tools rather than as fully evaluated clinical tools (45, 46).
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Implementation Facilitators and Barriers

A notable strength across included studies was the consistent use of user-centered design approaches. Several chatbot studies involved PLWH, caregivers,
healthcare providers, and community advisory boards in the development and refinement of chatbot content and functionality. Such participatory approaches
are widely recognized as critical for improving digital health intervention engagement and acceptability. Privacy protection emerged as another important
strength, where most chatbot interventions deliberately minimized the collection of identifiable data and, in some cases, allowed users to delete conversation
records (19), which is particularly important for PLWH, who often face stigma and confidentiality concerns. This aligns with prior healthcare chatbot
literature, which emphasizes data security and transparency as central determinants of user trust and adoption (33, 45, 47).

However, emerging Al technologies introduce new safety challenges as well. For example, one included study found that Al-generated ART counseling
responses were generally accurate but occasionally lacked sufficient contextual specificity in certain clinical situations, including pregnancy-related
counseling (41). Prior reviews similarly highlighted risks related to algorithmic hallucination, misinformation, and limited capacity to address complex clinical
decision-making (46, 48). Technical limitations also included incomplete knowledge databases, restricted conversational scope, and navigation errors. These
technical and conversational limitations highlight a critical implementation challenge: while chatbots can deliver scalable support, current systems may
struggle to replicate the contextual understanding and emotional nuance required for sustained mental health engagement.

Additionally, users reported concerns related to impersonal or emotionally limited dialogues, highlighting the difficulty of replicating empathic human
interaction through automated systems. Structural barriers were also reported, including digital literacy limitations, reliance on smartphone access, and
internet connectivity challenges. Further, cultural and linguistic mismatches were identified as potential risks that could affect user engagement and
intervention effectiveness. Together, these findings emphasize the need for culturally tailored chatbot design, inclusive development strategies, and attention
to digital equity to support successful real-world implementation.

To address these concerns, several studies proposed mitigation strategies, including updating chatbot knowledge bases, integrating human-in-the-loop
escalation pathways for sensitive conversations, and incorporating affect-aware response systems. In this regard, advanced Al models, particularly LLMs,
offer opportunities for personalized and context-aware health communication (49). However, these models may also introduce risks related to inaccurate or
contextually inappropriate responses, particularly in complex clinical scenarios.

In light of these findings, healthcare systems adopting Al-enabled chatbot interventions should prioritize clinical validation, performance monitoring, and
human oversight mechanisms to ensure safe deployment, particularly when chatbots provide medication counseling or mental health guidance. In this
regard, hybrid chatbot models that incorporate human-in-the-loop escalation pathways and affect-aware responses may help mitigate safety and
personalization challenges (45, 50).

Alignment With Al Governance Frameworks

Our review identified variability in reporting transparency and safety evaluation across included studies. Most studies provided detailed descriptions of
intervention purpose, design processes, and usability outcomes, aligning with key domains outlined in SPIRIT-Al and CONSORT-AI reporting frameworks.
However, several critical domains were inconsistently reported. Notably, few studies evaluated harms or unintended consequences associated with chatbot
use, and access to intervention algorithms or reusable technical components was rarely described. The limited reporting of harms suggests that safety
evaluation has not yet kept pace with technological innovation, emphasizing the need for standardized governance frameworks to guide the responsible
deployment of Al-supported healthcare tools.

Additionally, evidence supporting long-term clinical implementation and real-world integration into HIV care systems was limited, indicating incomplete
alignment with adoption domains of the TEHAI framework. From an ethical perspective and alignment with the WHO framework, most interventions
demonstrated attention to privacy protection and inclusiveness. However, evaluation of algorithmic bias, safety during mental health crises, and clinical
oversight remained limited. Although some studies involved healthcare professionals, these safeguards were not systematically assessed, highlighting
important areas requiring further investigation before widespread clinical deployment.

One possible explanation for the inconsistent reporting of risks and unintended consequences is that several included studies were designed primarily as
development studies or protocols for future implementation rather than as evaluations of fully deployed interventions. As a result, many studies prioritized
chatbot design and functionality over systematic assessment of safety, implementation outcomes, or potential harms. This suggests that chatbot research
in HIV care remains in an early translational phase, where feasibility has preceded comprehensive implementation evaluation. Although few studies reported
risks, the available findings provide important insights to inform safer and more responsible future development. Building upon this, policymakers and
research funders should prioritize the adoption of standardized Al reporting and evaluation frameworks to ensure transparency, accountability, and equitable
implementation of chatbot technologies.

Strengths and Limitations of This Review

This review represents one of the first systematic syntheses specifically evaluating Al-enabled chatbot interventions targeting health outcomes among
PLWH. The integration of multiple Al evaluation frameworks enabled a comprehensive assessment of technical, clinical, ethical, and implementation
domains. Additionally, inclusion of studies across multiple countries and populations provided a multidisciplinary and global perspective. However, several
limitations should be acknowledged. The number of eligible studies was small, varied substantially in design, target outcomes, and evaluation
methodologies, limiting direct comparison. Many studies were formative, pilot, or usability-focused and therefore did not aim to evaluate clinical
effectiveness. Moreover, rapid technological evolution in Al and chatbot development may limit the long-term generalizability of current findings.
Furthermore, the inclusion of only English-language papers may have led to the omission of valuable insights that could have further enriched the findings.
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Future Directions

The findings of this review highlight several critical priorities for future research. First, rigorous evaluation of clinical outcomes is needed to determine
whether chatbot interventions can improve ART adherence, viral suppression, and psychological well-being among PLWH. To address this, longitudinal and
randomized controlled trial designs will be essential to establish effectiveness and cost-effectiveness. Second, future research should incorporate
standardized Al reporting guidelines to improve transparency, reproducibility, and safety evaluation. Greater attention to algorithm performance monitoring,
harm reporting, and bias mitigation will be necessary to ensure equitable deployment.

Moreover, implementation science approaches are needed to evaluate integration into routine HIV care, including sustainability, scalability, cost-
effectiveness, workforce impact, and equity implications across diverse healthcare settings. Additionally, clinicians may play a critical role in the
development and implementation of chatbot interventions through content validation, cultural adaptation, and patient-centered design processes. Engaging
healthcare providers in chatbot development and developing solid knowledge base may improve clinical accuracy, increase patient trust, and facilitate
integration into routine HIV care workflows.

Clinical and Public Health Implications

HIV represents a chronic condition requiring lifelong treatment adherence, ongoing self-management, and sustained behavioral engagement (51). Several
reviewed chatbot interventions were designed to provide medication counseling, self-management support, and behavioral reinforcement strategies that
align with the long-term care trajectory experienced by PLWH. This is consistent with broader chronic disease chatbot literature demonstrating that
conversational agents can support long-term self-monitoring, behavior modification, and patient engagement in disease management (45-47, 50).
Accordingly, chatbots may provide a personalized and private communication environment that facilitates disclosure of stigmatized experiences and
supports individuals who may otherwise avoid seeking care or discussing mental health concerns (33, 52). These preferences are highly relevant within the
context of HIV care, where stigma and disclosure-related stress remain significant barriers to engagement in treatment and psychosocial support (6).

Chatbots may also support healthcare workforce capacity by delivering low-intensity behavioral interventions, facilitating patient triage, and supporting
routine counseling tasks, while allowing healthcare providers to focus on complex clinical care needs, which aligns with prior chronic disease chatbot
research (33, 50). At a systems level, chatbot interventions may offer scalable solutions to improve access to HIV and mental health services, particularly in
resource-limited settings. By providing continuous, stigma-sensitive support, chatbot technologies may help address disparities in healthcare access,
including barriers related to geography, cost, and limited availability of healthcare specialists. Policymakers should also consider digital equity when
implementing chatbot interventions. Additionally, several studies identified barriers related to digital literacy, smartphone access, and internet connectivity,
suggesting that without targeted inclusion strategies, chatbot technologies may inadvertently widen healthcare disparities. Supporting multilingual, culturally
tailored, and accessible chatbot design will be essential to ensure equitable implementation across diverse populations affected by HIV.

However, policymakers and healthcare organizations should approach chatbot implementation cautiously and prioritize regulatory oversight, safety
monitoring, and ethical governance. It is also noteworthy that clinicians should consider chatbot interventions as supportive tools rather than replacements
for human care. Several studies highlighted limitations in chatbot emotional responsiveness and contextual clinical decision-making, indicating that human
oversight remains essential, particularly when addressing mental health crises or complex ART-related counseling. Integrating chatbot systems within
collaborative, hybrid care models, where automated systems provide initial support and escalate high-risk cases to healthcare professionals, may enhance
both safety and scalability.

CONCLUSION

Al-enabled chatbot interventions are a promising and rapidly evolving approach to supporting PLWH health outcomes. Our findings showed that these
chatbots are feasible and acceptable, with the potential to address psychosocial and self-management needs, which suggests that chatbot-based
interventions may address key engagement barriers in HIV care, particularly stigma and reluctance to discuss sensitive mental health concerns in traditional
clinical settings. However, there is still limited robust evidence demonstrating improvements in clinical or mental health outcomes. Our review supports the
idea that chatbot interventions should serve as supplemental tools rather than substitutes for clinical care. Future research should focus on rigorous
outcome evaluations, ethical governance, and implementation science to ensure the safe and equitable integration of chatbot technologies into HIV care.
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