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Abstract

Objectives: To identify studies promoting the use of artificial intelligence (Al) or automation
with HIV pre-exposure prophylaxis (PrEP) care and explore ways for Al to be used in PrEP
interventions.

Design: Systematic review

Methods: We searched in the US Centers for Disease Control and Prevention Research
Synthesis database through November 2023 PROSPERO (CRD42023458870). We included
studies published in English that reported using Al or automation in PrEP interventions. Two
reviewers independently reviewed the full text and extracted data by using standard forms. Risk
of bias was assessed using either the revised Cochrane risk-of-bias tool for randomized trials
for randomized controlled trials or an adapted Newcastle-Ottawa Quality Assessment Scale for
non-randomized studies.

Results: Our search identified 12 intervention studies (i.e., interventions that used Al/
automation to improve PrEP care). Currently available intervention studies showed Al/automation
interventions were acceptable and feasible in PrEP care while improving PrEP-related outcomes
(i.e., knowledge, uptake, adherence, discussion with care providers). These interventions have
used Al/automation to reduce workload (e.g., directly observed therapy) and helped non-HIV
specialists prescribe PrEP with Al-generated clinical decision-support. Automated tools can also
be developed with limited budget and staff experience.

Conclusions: Al and automation have high potential to improve PrEP care. Despite limitations
of included studies (e.g., the small sample sizes and lack of rigorous study design), our review
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suggests that by using aspects of Al and automation appropriately and wisely, these technologies
may accelerate PrEP use and reduce HIV infection.
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INTRODUCTION

Despite improvements in treatment (antiretroviral therapy!) and prevention (pre-exposure
prophylaxis or PrEP2), Human Immunodeficiency Virus (HIV) is still one of the principal
challenges to public health. In 2021, 36,163 people in the United States (US) were newly
diagnosed with HIV,3 which may be partly explained by the persistent disparities in PrEP
prescription among factUS populations who can benefit from this important HIV prevention
strategy.* To meet the national goal, more innovative interventions to improve PrEP care are
needed to increase PrEP coverage to 50% by 2025.°

In November 2022, OpenAl’s Chat Generative Pre-trained Transformer (ChatGPT) was
released.® Although chatbots can be as rudimentary as menu or button decision trees,
ChatGPT is a complex, generative, artificial intelligence (Al) chatbot.” Al is defined as a
multidisciplinary field that focuses on developing intelligent systems (e.g., machine learning
[ML], deep learning) capable of performing tasks that typically require human intelligence.
Because of its real-world applications and ability to mimic a human conversation, ChatGPT
has quickly become one of the most used applications in daily life, and Al and digital
technology have rapidly been adopted in medical care. During the COVID-19 pandemic,
scientists used Al to obtain and provide information, estimate epidemic trends, deliver care,
and facilitate communication between healthcare providers and patients in virtual spaces to
minimize COVID-19 exposure.89

The integration of Al and digital technology in healthcare has expanded to the field of HIV
prevention. The United Nations Educational, Scientific and Cultural Organization created an
Al chatbot named Eli to answer questions on HIV prevention in 2020,10 followed by the

US government launching a new Al chatbot tool at bot.HIV.gov in 2021.11 Despite these
programs, adoption of Al/automation in HIV prevention efforts has been slower than in
other public health areas.12 Use of Al/automation can be unlimited, but our knowledge and
use as it is related to PrEP care has been limited.12 Moreover, the White House issued a
landmark Executive Order in October 2023, which raised awareness that Al can increase the
risk of injuring, misleading, or otherwise harming Americans.® For healthcare in particular,
the Executive Order directs advancing the responsible use of Al to protect consumers.!3 To
use it appropriately and ethically, Al in PrEP care must be better understood before taking
advantage of its rapid development and expansion.

This review focuses on PrEP and Al/automation. To our knowledge, this is the first
systematic review to explore PrEP interventions that use Al/automation. We describe
published studies that reported interventions that use Al/automation to promote PrEP care.
Our review explores 1) characteristics of studies aimed to promote HIV PrEP care with the
use of Al/automation, 2) how Al/automation were used in these PrEP studies, and 3) how

AIDS. Author manuscript; available in PMC 2024 August 01.


http://bot.HIV.gov

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kamitani et al.

METHODS

Search

Inclusion/Ex

Page 3

Al/automated tools can be incorporated and implemented in PrEP interventions to improve
PrEP uptake and/or persistence.

The study protocol for the parent review was registered in PROSPERO
(CRD42023458870).14 Our report followed the Preferred Reporting Items for Systematic
Reviews and Meta-analysis (PRSIMA) Statement.1>

A search was conducted in the CDC’s Prevention Research Synthesis (PRS) Project
database. The PRS database is a collection of HIV prevention literature focused on
behavioral risk reduction, medication adherence, linkage/retention/re-engagement in HIV
care, structural interventions, PrEP, and systematic reviews.16 By the end of August 2023,
the PRS database had amassed ~123,000 citations. The automated search is implemented
annually using the following databases: MEDLINE (OVID), EMBASE (OVID), CINAHL
(EBSCOhost), Global Health (OVID), PsycINFO (OVID), and Sociological Abstracts
(ProQuest) (Appendix). The search was developed in the MEDLINE (OVID) database using
indexing and keyword terms cross-referenced by using Boolean logic with no language
limits. The finalized search was tailored to other databases to adhere to each proprietary
indexing system.1” Supplementary searches included a manual search of journals (available
from the PRS website), online non-indexed databases (e.g., Scopus), gray literature (e.g.,
Google Scholar), and reference lists from relevant HIV literature.

For this review, the librarian searched the PRS database on August 29, 2023, for literature
published 2012 to the present. There were two components used in the search. The first
component looked at Al and included phrases centered on “machine learning” and “natural
language.” The second component focused on PrEP. The search query looked specifically at
the title, abstract, and indexing terms for any concepts related to PrEP and Al. Additionally,
we searched RePORTER (https://reporter.nih.gov/) for pipeline and potential publications
and ClinicalTrials.gov (https://clinicaltrials.gov/) and International Standard Randomized
Controlled Trial Number registry (https://www.isrctn.com/) for studies that were registered
but had not been completed or published. We also searched for any newly published
literature in PubMed, Scopus, and Google Scholar by using the same search terms (searched
November 2, 2023). See Appendix for full PrEP annual searches, PRS database queries, and
supplementary searches conducted for this review.

clusion Criteria

Studies published in English that reported using Al/automation in PrEP interventions
were included. We excluded studies that used Al/automation to improve HIV prevention
in general and did not focus on PrEP. This review especially emphasized the use of Al/
automation in behavioral interventions to enhance PrEP care.
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Screening and Data Abstraction

A two-step approach was applied to select studies for review. First, two reviewers
independently screened the citations by title and abstract. Second, two reviewers
independently reviewed the full text of included citations to confirm study eligibility.
Disagreements were resolved through discussion. Reviewers were trained, and all screening
forms were pilot tested and revised, as necessary. Identified citations were exported to
DistillerSR (a systematic review software developed by DistillerSR Inc, Ottawa, Canada) for
data management and to screen studies and identify eligible studies.

For all eligible studies, two reviewers used a standard data abstraction form to extract data
on population characteristics and Al/automation program-related information and outcomes.
Study population characteristics were abstracted from the primary study’s participant
eligibility criteria.

Risk of Bias Assessment/ Data Synthesis

For studies with outcomes to evaluate interventions, risk of bias assessment was conducted
by using either the revised Cochrane risk-of-bias tool for randomized trials (RoB 2)

for randomized controlled trials (RCT)18:19 or an adapted Newcastle-Ottawa Quality
Assessment Scale (NOS) for non-randomized studies.2-22 RoB 2 consisted of 28 questions
with “yes,” “probably yes,” “probably no,” “no,” or “no information,” and NOS consisted of
5 (for cohort study) to 6 (for cross-sectional study) questions with “yes” or “no” responses.
For RoB 2, reviewers assessed risk of bias (“low risk of bias,” “some concerns,” “high

risk of bias”) based on the answers to the questions. For NOS, a total score of 5 or 6 was
possible, with 3 or higher being considered as “low risk of bias” for cohort study and 4 or
higher for cross-sectional study. We narratively synthesized characteristics and findings of
the included studies.

RESULTS

After removing duplications, 59 published citations were screened for titles and abstracts,
and 10 additional citations were excluded from this review because they did not meet the
inclusion criteria (Figure 1). Of these 49 studies screened for full reports, 9 additional
studies were excluded because they were neither studies with Al/automation (n=8) nor HIV
PrEP-relevant studies (n=1). Of the remaining 40 studies, 18 were modeling studies, 10 used
Al as a study method, 9 were behavioral interventions, and 3 were reviews.

Additionally, 17 potential trials found in study registries were screened for titles and
available information in the registries, and we identified 3 eligible interventions that were in
progress but have not published results as of November 2023. Moreover, 2 newly published
studies were identified with the updated search. Both were modeling studies and excluded
from our review. Thus, 12 behavioral interventions (i.e., 9 published, 3 registries) were
analyzed further and described in detail below.
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Behavioral Interventions Overall (N=12)

Among 12 behavioral interventional, 4 types of Al/automation were identified: chatbot (Al-
based or non-Al-based) (n=8),23-30 ML (n=1),3! natural language processing (NLP; building
machines that can understand human language and generate text and speech) (n=1),32 and
other types of Al (n=2).33:34

Behavioral Interventions Without Evaluation Outcomes (n=8)

Eight of the 12 intervention studies did not report evaluation outcomes; they were either
ongoing studies (i.e., registered in trial registry but have not yet published; n=3),28-30
qualitative studies to assess perception/preference (n=2),2731 study protocols (n=2),2324 or
an intervention description (n=1).32 Four were US-based studies,2427:28:31 three were non-
US-based,23:29:30 and one study’s location was unspecified.32 Six used chatbot,23:24.27-30
one used NLP,32 and one used ML3! (Table 1).

HIV Self-Testing (HIVST)-chatbot was a fully automated HIVST service with HIV risk
assessment provided by an Al chatbot for gay, bisexual, and other men who have sex with
men (collectively referred to as MSM) in Hong Kong.23 Their previous project, HIVST
with online instruction and counseling (H/VST-0IC),3° increased HIV testing and has

been included in CDC’s PRS Evidence-Based Intervention (EBI) compendium.36 However,
HIVST-OIC had an implementation issue: it required intensive resources and capacity
development (e.g., online real-time HIV testing instruction and counseling by a nurse,

a 15-minute motivational interviewing phone call, and immediate online psychological
support).23:35 Thus, the proposed study would explore whether a fully automated H/VST-
chatbot is as efficacious, if not more efficacious, as H/VST-OIC in increasing HIVST uptake
and the proportion of HIVST users receiving counseling, including HIV risk assessment,
and increasing PrEP use. The study was anticipated to start recruitment in April 2023 and
enroll 528 Chinese-speaking MSM in Hong Kong (264 in H/VST-chatbot group, 264 in
HIVST-OIC group).23

Developing an Al chatbot intervention can be labor intensive and expensive, but PrEPBot
showed that Al chatbot development does not need to be labor intensive nor expensive.24
PrEPBotwas a low-cost, short message service (SMS) text messaging-based chatbot.

The chatbot was tailored to sexual and gender minority adolescents and young adults in
Louisiana to support patient navigation and disseminate PrEP-related information as part of
their TelePrEP program.24 The intervention developer chose a commercial, readily available,
easily deployable chatbot platform instead of an independently designed app. Additionally,
PrEPBot used SMS text messaging with rule-based conversations that were scripted but
had limited capacity for recognizing free text input. This study suggested the possibility of
implementing an Al chatbot intervention with a limited budget by using a commercially
available tool that can be programmed by researchers with no programming experience.
Acceptability and usability of PrEPBotwill be evaluated in their pilot trial 24

Amith (2020) assessed functionality of a computer-based ontology-driven approach
(an automated method to group responses and tailor follow-up questions) to manage
conversations on PrEP and post-exposure prophylaxis (PEP).32 The dialogue could
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provide automated counseling and improve patient-provider communication by using
NLP to develop the ontology-based method for handling dialogue and automating

the communication of PrEP. The study showed that high functionality of automated
conversations may provide real-time counseling and high availability to inform patients,
but more studies are needed to explore further possibilities.

While the above 3 studies were about developing Al tools, Zhang (2022) and van den

Berg (2021) assessed perceptions or preferences of using Al chatbots or ML among PrEP-
eligible women?2” and primary care providers (PCPs).31 Almost a quarter of PrEP-eligible
women participants (7 out of 29 women) in New York expressed enthusiasm about chatbots
in PrEP care; however, about one-fifth of the women were strongly opposed to using
chatbots.2” A sample of 42 PCPs in Massachusetts reported high acceptance of using
automated HIV risk prediction models to identify PrEP candidates. The models used ML
algorithms to detect patterns in electronic health records (EHR) data indicative of risk

for HIV acquisition.3! Moreover, PCPs stated that automated HIV risk prediction models
might help patient-provider communication in general primary care settings by making HIV
risk assessment more routine, reducing stigma, and empowering PCPs to prescribe PrEP
instead of referring to HIV specialists.3! However, PCPs reported skepticism about using
ML without knowing more about how the models worked, and some PCPs worried that
patients might react negatively if they discovered that their HIV risk was predicted by using
automated computer algorithms.31

The three ongoing chatbot studies are focused on MSM. Two studies (My TestBot and
TestBot) would be implemented in Malaysia,2%30 and the other (Chatbot in Southern US)
would focus on Black or African American (hereafter referred to as Black) MSM in the
Southern US.28 Both My TestBotand TestBot promote HIV testing, and Chatbot in Southern
US promotes PrEP awareness and uptake. While the two studies in Malaysia would either
develop an Al chatbot or assess feasibility of the chatbot, Chatbot in Southern US would
develop and pilot test to assess acceptability and feasibility of the chatbot (possibly not
Al-driven).

Behavioral Interventions With Al/Automation Evaluation Outcomes (n=4)

Four intervention studies reported outcomes data that were used to evaluate the Al/
automation interventions. Types of Al/automation used in these interventions were either
chatbot (n=2)2526 or other Al (n=2).33:34 Two studies evaluated the same intervention,
Directory-observed therapy (DOT) Diary, thus this review actually looked at three, and not
four, unique Al/automation interventions (Table 2). DOT Diary was US-based33:34 and the
other two interventions were non-US-based (Brazil?® and ZambiaZ®). Only one of the DOT
Diary?? studies was RCT. A majority of the studies (n=3)22:33:34 had low risk of bias.

Both Amanda Selfie?® and Waiting-area Chatbo® were developed and tested for
acceptability and usefulness. Amanda Selfie was a culturally tailored, Al chatbot tested
among 1,288 adolescent MSM (AMSM) and adolescent transgender women (ATGW)
aged 15-19 in Brazil.2° The target population was chosen because of concerns about
their behavioral changes (e.g., increased unprotected anal intercourse, reduced HIV
risk perceptions) and high usage and values toward technologies including Al and
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chatbot. Participants were recruited from the demonstration cohort study which explored
acceptability, use, and PrEP persistence.3 Eligible participants interacted with Amanda
Selfie, transgender chatbot using Al, who provided sex education and enabled them to link
up to the PrEP clinics or other HIV testing and care services as needed. All interactions were
monitored and assessed to analyze the consistency and accuracy of Amanada Selfie’s. The
qualitative evaluation demonstrated that Amanda Selfie was highly usable, functionable, and
acceptable, especially among ATGW. While some participants reported feeling comfortable
talking to Amanada Selfie about their sexuality and emphasized that they felt safer and less
exposed to judgment talking to a chatbot than to humans, others reported the importance of
migrating to a dialog with a “real” person on topics that required greater depth (e.g., family
problems, doubts about PrEP medications). Limitations reported by participants include
inaccurate answers, moving too quickly or taking too long to read through all information,
and using medical terms that were hard to understand.

The other chatbot intervention, Waiting-area Chatbot, was developed to provide information
on dual protections against HIV and pregnancy while patients were in waiting areas in
family planning (FP) clinics in Zambia.2 This chatbot was web-based and the chat content
was scripted as a series of closed-ended questions, so Al was not required. The non-Al
chatbot was chosen because of its relative simplicity, geographic availability, cost, and
available human resources. Because FP providers may not be able to spend enough time
with each patient to address their concerns or patients may feel too uncomfortable to
discuss HIV vulnerability, the Waiting-area Chatbot enabled women to engage in digital
conversations about such topics as PrEP while waiting for their appointments.26 High
feasibility, acceptability, and positive effect on knowledge and provider interactions were
reported among the sample of 30 women. Limitations of the study include providing a
tablet with chatbot and mobile data for participants to use. Further studies are needed to
determine if participants would use their own mobile devices and their own mobile data plan
to proactively engage with the chat.

DOT Diary used Al to improve adherence by correctly capturing PrEP ingestion.33:34

The DOT Diary app contained an automated DOT (aDOT) monitor and supported PrEP
adherence by capturing data through the front-facing camera of the mobile device and
analyzing the visual data using ML. High feasibility, acceptability, and usability of the app,
as well as high PrEP adherence, were reported during the 8-week pilot among young, Black
and Hispanic/Latino MSM in San Francisco and Atlanta.3# However, a separate study of

an RCT among 100 young MSM in these cities showed no significant difference in PrEP
adherence between groups (i.e., the intervention [ Dot Diary] and control [standard of care]),
even though the accuracy of aDOT to measure PrEP ingestion was established.33 In the pilot
study, some participants reported that using the aDOT app was time consuming.34 In the
RCT, the number of PrEP pills recorded in the app showed a monotonic decline over time,
but such a decline was not observed in tenofovir-diphosphate levels in dried blood spots

of the participants. This discrepancy may suggest that the use of aDOT while taking PrEP
decreases over time.
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DISCUSSION

This review identified 12 intervention studies that used Al/automation to promote PrEP care.
The evaluated interventions showed Al/automation was feasible and acceptable in PrEP

care while improving PrEP-related outcomes (i.e., uptake,2> knowledge and discussions
with providers,2® and adherence34). This review also found how Al/automation has been
incorporated in PrEP care, advantages and disadvantages of the implementation, and what is
to come.

Al has been implemented to reduce time-consuming and labor-intensive tasks, such as
DOT,33:34 and to provide real-time, 24/7 instructions and counseling.23 DOT has been used
for decades in public health to ensure adherence to tuberculosis infection treatment38 and
has successfully improved ART adherence.3240 H/V/ST-chatbot, an Al-driven version of
HIVST-0IC, which is CDC’s PRS EBI, could meet the increasing demand for integrating
real-time HIV testing instruction and counseling with home-based HIVVST. Al may help
provide high-quality information, respond to requests rapidly, and provide round-the-clock
support. However, if the use of any Al tool proves time consuming, the usage may

decline over time.33:34 Moreover, rapid response with a large quantity of information

can be a disadvantage. Responding too rapidly or with too much information may

make users realize that they are talking to a robot, not a human, and they may feel
disconnected.2425 Additionally, although Al technology may accurately monitor behaviors
(e.g., PrEP ingestion), product using Al may not necessarily improve or encourage behavior
change (e.g., PrEP adherence).33 More research to develop Al tools that more closely mimic
the natural flow of human conversations and actions, as well as to evaluate Al’s ability to
improve PrEP care outcomes and the sustainability of the tools, may be needed in future
studies.

Second, Al/automation may help integrate PrEP care into primary care settings. CDC’s
PRS has identified interventions that integrate PrEP care into primary care*! and women’s
clinics*2 as PrEP Evidence-Informed interventions.#344 “Normalizing” PrEP care, a practice
model in which healthcare providers who have access to PrEP candidates prescribe PrEP
routinely as a standard of care, may be desirable.*® Al-generated, clinical decision-support
tools, such as automated HIV risk prediction,3! could lead to more routine patient-provider
HIV conversations, and risk assessments initiated by a chatbot26 may be important,
particularly for providers with little experience with PrEP, to assist PCPs with confidently
identifying PrEP candidates, which could empower PCPs to prescribe PrEP in general
primary care settings instead of referring PrEP patients to HIV specialists. However,
additional education or technical assistance for PCPs may still be necessary.

Finally, although developing a chatbot seems labor intensive and to require an experienced
programmer or IT technicians, a chatbot can be developed with a limited budget and

by staff with minimal coding experience. Waiting-area Chatbot, a non-Al chatbot, was
found to have effects on knowledge about PrEP and provider interaction despite its relative
simplicity.26 Moreover, PrEPBot, a commercially available, easily deployable chatbot and
SMS text messaging platform, was promising because of its low cost, wide accessibility, and
possibility of being programmed with minimal coding experience. PrEPBot may increase
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accessibility and feasibility of PrEP services compared to an independently designed app
because it is not labor intensive nor expensive.24 Future study may compare the differences
between Al and non-Al chatbot interventions and the benefits (e.g., cost, effectiveness,
accessibility, maintenance) of using each tool.

Because Al/automation is a new area in PrEP research, limitations of this review include
publication bias, small sample sizes within each study, and a limited number of studies with
a rigorous design, such as RCT. Another limitation was some PrEP-related studies that did
not have PrEP terms, or Al-related studies that did not have Al terms, in title, abstract and
indexing terms may be missed. On the other hand, this review may be overinclusive because
unpublished studies found with PrEP keywords in study registries were considered.

In conclusion, Al/automation have high potential to improve HIV PrEP care. They cannot
replace medical providers but could be used to efficiently and accurately support providers’
work. Furthermore, generative Al, like ChatGPT, is still a very new area, and we do not
know how it can impact PrEP care. If we take advantage of technology development and
use it appropriately and wisely, we may be able to accelerate PrEP use to prevent new

HIV infections. Further research is needed to study which aspects of PrEP support (e.g.,
education, uptake, adherence) would benefit most from the integration of Al/automation
technology and the adaptability and sustainability of the new strategy.

Supplementary Material

FUNDING

Refer to Web version on PubMed Central for supplementary material.

The findings and conclusions in this report are those of the authors and do not necessarily represent the official
position of the US Centers for Disease Control and Prevention. This work was entirely funded by the US
Government. All authors are federal government employees, and this report is not subject to copyright in the
us.

REFERENCES

1. Centers for Disease Control and Prevention. HIV Treatment as Prevention. Updated August 9.
Accessed October 13, 2023. https://www.cdc.gov/hiv/risk/art/index.html

2. Centers for Disease Control and Prevention. Pre-Exposure Prophylaxis (PrEP). October 13, 2023.
Updated July 5, 2022. Accessed October 13, 2023. https://www.cdc.gov/hiv/risk/prep/index.html

3. Centers for Disease Control and Prevention. Diagnoses of HIV Infection in the United States and
Dependent Areas, 2021. HIV Surveillance Report, 2021. 2023;34. May 2023. Accessed August 21,
2023. http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html

4. Centers for Disease Control and Prevention. Core indicators for monitoring the Ending the
HIV Epidemic initiative (preliminary data): National HIV Surveillance System data reported
through June 2023; and preexposure prophylaxis (PrEP) data reported through March 2023. HIV
Surveillance Data Tables 2023;4(3). October Accessed November 1, 2023. https://www.cdc.gov/hiv/
library/reports/surveillance-data-tables/

5. Centers for Disease Control and Prevention. Ending the HIV Epidemic in the U.S. Progress.
February 20, 2024. Updated June 9, 2023. Accessed February 2, 2024. https://www.cdc.gov/endhiv/
ehe-progress/index.html

AIDS. Author manuscript; available in PMC 2024 August 01.


https://www.cdc.gov/hiv/risk/art/index.html
https://www.cdc.gov/hiv/risk/prep/index.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://www.cdc.gov/hiv/library/reports/surveillance-data-tables/
https://www.cdc.gov/hiv/library/reports/surveillance-data-tables/
https://www.cdc.gov/endhiv/ehe-progress/index.html
https://www.cdc.gov/endhiv/ehe-progress/index.html

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Kamitani et al.

10

11.

12.

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

23.

Page 10

. Forbes. ChatGPT: Everything You Really Need To Know (In Simple Terms). Updated December

21. Accessed November 22, 2023. https://www.forbes.com/sites/bernardmarr/2022/12/21/chatgpt-
everything-you-really-need-to-know-in-simple-terms/?sh=4e0ded95chca

. Gupta A. Introduction to Al Chatbots. International Journal of Engineering Research and. 07/11

2020;V9doi:10.17577/IJERTV91S070143

. Piccialli F, di Cola VS, Giampaolo F, Cuomo S The Role of Artificial Intelligence in Fighting

the COVID-19 Pandemic. Inf Syst Front. 2021;23(6):1467-1497. doi:10.1007/s10796-021-10131-x
[PubMed: 33935585]

. Wang L, Zhang Y, Wang D, et al. Artificial Intelligence for COVID-19: A Systematic Review. Front

Med (Lausanne). 2021;8:704256. doi:10.3389/fmed.2021.704256 [PubMed: 34660623]

. UNESCO. UNESCO IITE and VVK.com Create a Chatbot for Teens to Answer Questions about
Adolescence, Relationships, and Health. Updated November 25, 2020. Accessed September 15,
2023. https://iite.unesco.org/highlights/unesco-vkontakte-chat-bot-eli-2/

HIV.gov. HIV.GOV Launches New Chatbot Tool. Updated June 2, 2021. Accessed September 15,
2023. https://www.hiv.gov/blog/hivgov-launches-new-chatbot-tool/

Garett R, Young SD. Potential application of conversational agents in HIV testing uptake among
high-risk populations. J Public Health (Oxf). 2023/03// 2023;45(1):189-192. d0i:10.1093/pubmed/
fdac020 [PubMed: 35211740]

The White House. FACT SHEET: President Biden Issues Executive Order on Safe, Secure,

and Trustworthy Atrtificial Intelligence. Updated October 30th, 2023. Accessed October

30th, 2023. https://www.whitehouse.gov/briefing-room/statements-releases/2023/10/30/fact-sheet-
president-biden-issues-executive-order-on-safe-secure-and-trustworthy-artificial-intelligence/

Kamitani E, Mizuno Y, Mishra N, Khalil G, Viguerie A, DeLuca JB. Artificial Intelligence
Used in Interventions or Programs to Promote HIV Pre-exposure Prophylaxis (PrEP) Clinical
Care: A Systematic Review. PROSPERO. 2023;CRD42023458870. https://www.crd.york.ac.uk/
PROSPERO/display_record.php?RecordID=458870

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline
for reporting systematic reviews. Bmj. Mar 29 2021;372:n71. do0i:10.1136/bmj.n71 [PubMed:
33782057]

Lyles CM, Crepaz N, Herbst JH, Kay LS. Evidence-based HIV behavioral prevention from the
perspective of the CDC's HIV/AIDS Prevention Research Synthesis Team. AIDS Educ Prev. Aug
2006;18(4 Suppl A):21-31. d0i:10.1521/aeap.2006.18.supp.21 [PubMed: 16987086]

. DeLuca JB, Mullins MM, Lyles CM, Crepaz N, Kay L, Thadiparthi S Developing a
Comprehensive Search Strategy for Evidence Based Systematic Reviews. Evidence Based Library
and Information Practice. 03/17 2008;3(1):3-32. doi:10.18438/B8KP66

Cochrane. Revised Cochrane Risk-of-bias Tool for Randomized Trials (RoB 2). August 22, 2019.
Accessed September 15, 2023. https://sites.google.com/site/riskofbiastool/welcome/rob-2-0-tool/
current-version-of-rob-2

Sterne JAC, Savovic¢ J, Page MJ, et al. RoB 2: a revised tool for assessing risk of bias in
randomised trials. BMJ. 2019;366:14898. doi:10.1136/bm;j.14898 [PubMed: 31462531]

Wells GA, Shea B, O'Connell D, et al. The Newcastle-Ottawa Scale (NOS) for assessing the
quality of nonrandomised studies in meta-analyses. The Ottawa Hospital. Accessed September 16,
2023. https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp

McPheeters ML, Kripalani S, Peterson NB, et al. Quality Improvement Interventions To Address
Health Disparities. Closing the Quality Gap: Revisiting the State of the Science. Evidence Report
No. 208. (Prepared by the Vanderbilt University evidence-based Practice Center under Contract
No. 90-2007-10065.). AHRQ Publication No. 12-E009-EF. Rockville, MD. Agency for Healthcare
Research and Quality; 2012. Accessed September 16, 2023. https://www.ncbi.nlm.nih.gov/books/
NBK107315/pdf/Bookshelf NBK107315.pdf

Herzog R, Alvarez-Pasquin MJ, Diaz C, Del Barrio JL, Estrada JM, Gil A Are healthcare workers’
intentions to vaccinate related to their knowledge, beliefs and attitudes? a systematic review. BMC
Public Health. 2013/02/19 2013;13(1):154. doi:10.1186/1471-2458-13-154 [PubMed: 23421987]

Chen S, Zhang Q, Chan CK, et al. Evaluating an Innovative HIV Self-Testing Service With Web-
Based, Real-Time Counseling Provided by an Artificial Intelligence Chatbot (HIVVST-Chatbot)

AIDS. Author manuscript; available in PMC 2024 August 01.


https://www.forbes.com/sites/bernardmarr/2022/12/21/chatgpt-everything-you-really-need-to-know-in-simple-terms/?sh=4e0ded95cbca
https://www.forbes.com/sites/bernardmarr/2022/12/21/chatgpt-everything-you-really-need-to-know-in-simple-terms/?sh=4e0ded95cbca
http://VK.com
https://iite.unesco.org/highlights/unesco-vkontakte-chat-bot-eli-2/
http://HIV.gov
http://HIV.GOV
https://www.hiv.gov/blog/hivgov-launches-new-chatbot-tool/
https://www.whitehouse.gov/briefing-room/statements-releases/2023/10/30/fact-sheet-president-biden-issues-executive-order-on-safe-secure-and-trustworthy-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/statements-releases/2023/10/30/fact-sheet-president-biden-issues-executive-order-on-safe-secure-and-trustworthy-artificial-intelligence/
https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=458870
https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=458870
https://sites.google.com/site/riskofbiastool/welcome/rob-2-0-tool/current-version-of-rob-2
https://sites.google.com/site/riskofbiastool/welcome/rob-2-0-tool/current-version-of-rob-2
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.ncbi.nlm.nih.gov/books/NBK107315/pdf/Bookshelf_NBK107315.pdf
https://www.ncbi.nlm.nih.gov/books/NBK107315/pdf/Bookshelf_NBK107315.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Kamitani et al.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Page 11

in Increasing HIV Self-Testing Use Among Chinese Men Who Have Sex With Men: Protocol
for a Noninferiority Randomized Controlled Trial. IMIR Res Protoc. Jun 30 2023;12:e48447.
doi:10.2196/48447 [PubMed: 37389935]

Braddock WRT, Ocasio MA, Comulada WS, Mandani J, Fernandez MI. Increasing Participation
in a TelePrEP Program for Sexual and Gender Minority Adolescents and Young Adults in
Louisiana: Protocol for an SMS Text Messaging—Based Chatbot. IMIR Res Protoc. 2023/5/31
2023;12:e42983. doi:10.2196/42983 [PubMed: 37256669]

Massa P, de Souza Ferraz DA, Magno L, et al. A Transgender Chatbot (Amanda Selfie)

to Create Pre-exposure Prophylaxis Demand Among Adolescents in Brazil: Assessment of
Acceptability, Functionality, Usability, and Results. J Med Internet Res. Jun 23 2023;25:¢41881.
doi:10.2196/41881 [PubMed: 37351920]

Yam EA, Namukonda E, McClair T, et al. Developing and Testing a Chatbot to Integrate HIV
Education Into Family Planning Clinic Waiting Areas in Lusaka, Zambia. Glob Health Sci Pract.
Oct 31 2022;10(5)doi:10.9745/ghsp-d-21-00721

Zhang C, Fiscella K, Przybylek S, Chang W, Liu Y Telemedicine Experience for PrEP Care
among PrEP-Eligible Women and Their Primary Care Providers during the First Year of the
COVID-19 Pandemic in the United States. Trop Med Infect Dis. Oct 2 2022;7(10)d0i:10.3390/
tropicalmed7100280

Leveraging Chatbot to Improve PrEP in the Southern United States. US: ClinigalTrials.gov

ID: NCT05968755; 2023. Accessed September 13, 2023. https://clinicaltrials.gov/study/
NCT05968755?cond=HIV&term=PrEP&intr=automatic&rank=2.

Ni Z. Developing an artificial intelligence-based mHealth intervention to increase HIV testing in
Malaysia. Malaysia: NIH Project Number: 1R21TW011663-01; 2020. Accessed September 13,
2023. https://reporter.nih.gov/search/JY CTubUmoE25vTMokj161g/project-details/10064898.

Wickersham JA. Developing an Artificial Intelligence Chatbot to Promote HIV Testing.

NIH Project Number: 1R21A1152927-01A1 2020. Accessed September 13, 2023. https://
reporter.nih.gov/search/KSVrKX1cLOK6XMA _aZxvCQ/project-details/10082768.

van den Berg P, Powell VE, Wilson 1B, Klompas M, Mayer K, Krakower DS. Primary

Care Providers' Perspectives on Using Automated HIV Risk Prediction Models to Identify
Potential Candidates for Pre-exposure Prophylaxis. AIDS Behav. Nov 2021;25(11):3651-3657.
doi:10.1007/s10461-021-03252-6 [PubMed: 33797668]

Amith MT, Cui L, Roberts K, Tao C Towards an ontology-based medication conversational

agent for PrEP and PEP. Proc Conf Assoc Comput Linguist Meet. Jul 2020;2020:31-40.
doi:10.18653/v1/2020.nlpmc-1.5 [PubMed: 33230366]

Buchbinder SP, Siegler AJ, Coleman K, et al. Randomized Controlled Trial of Automated Directly
Observed Therapy for Measurement and Support of PrEP Adherence Among Young Men Who
have Sex with Men. AIDS Behav. Feb 2023;27(2):719-732. doi:10.1007/s10461-022-03805-3
[PubMed: 35984607]

Liu AY, Laborde ND, Coleman K, et al. DOT Diary: Developing a Novel Mobile App Using
Artificial Intelligence and an Electronic Sexual Diary to Measure and Support PrEP Adherence
Among Young Men Who Have Sex with Men. AIDS Behav. Apr 2021;25(4):1001-1012.
doi:10.1007/s10461-020-03054-2 [PubMed: 33044687]

Wang Z, Lau JTF, Ip M, et al. A Randomized Controlled Trial Evaluating Efficacy of Promoting
a Home-Based HIV Self-Testing with Online Counseling on Increasing HIV Testing Among Men
Who Have Sex with Men. AIDS and Behavior. 2018/01/01 2018;22(1):190-201. doi:10.1007/
$10461-017-1887-2 [PubMed: 28831616]

Centers for Disease Control and Prevention. Home-Based HIV Self-Testing with

Online Instruction and Conseling (HIVST-OIC). Compendium of Evidence-based

Interventions adn Best Practices for HIV Prevention. Centers for Disease Control and
Prevention,; 2020. https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/si/cdc-
hiv-Home_Based_HIV_Self_Testing_Online_SI_EBI.pdf

Dourado I, Magno L, Soares F, et al. Adapting to the COVID-19 Pandemic: Continuing

HIV Prevention Services for Adolescents Through Telemonitoring, Brazil. AIDS and behavior.
2020/07// 2020;24(7):1994-1999. doi:10.1007/s10461-020-02927-w [PubMed: 32440973]

AIDS. Author manuscript; available in PMC 2024 August 01.


http://ClinigalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT05968755
https://clinicaltrials.gov/study/NCT05968755?cond=HIV&term=PrEP&intr=automatic&rank=2
https://clinicaltrials.gov/study/NCT05968755?cond=HIV&term=PrEP&intr=automatic&rank=2
https://reporter.nih.gov/search/JYCTubUmoE25vTMokj161g/project-details/10064898
https://reporter.nih.gov/search/KSVrKX1cL0K6XMA_aZxvCQ/project-details/10082768
https://reporter.nih.gov/search/KSVrKX1cL0K6XMA_aZxvCQ/project-details/10082768
https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/si/cdc-hiv-Home_Based_HIV_Self_Testing_Online_SI_EBI.pdf
https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/si/cdc-hiv-Home_Based_HIV_Self_Testing_Online_SI_EBI.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Kamitani et al.

38.

39.

40.

41.

42.

43.

44,

45.

Page 12

Chaisson RE, Barnes GL, Hackman J, et al. A randomized, controlled trial of interventions to
improve adherence to isoniazid therapy to prevent tuberculosis in injection drug users. Am J Med.
Jun 1 2001;110(8):610-5. doi:10.1016/s0002-9343(01)00695-7 [PubMed: 11382368]

Hart JE, Jeon CY, lIvers LC, et al. Effect of directly observed therapy for highly active
antiretroviral therapy on virologic, immunologic, and adherence outcomes: a meta-analysis

and systematic review. J Acquir Immune Defic Syndr. Jun 2010;54(2):167-79. doi:10.1097/
QAI.0b013e3181d9a330 [PubMed: 20375848]

Ma M, Brown BR, Coleman M, Kibler JL, Loewenthal H, Mitty JA. The feasibility of modified
directly observed therapy for HIV-seropositive African American substance users. AIDS Patient
Care STDS. Feb 2008;22(2):139-46. doi:10.1089/apc.2007.0063

Lumsden J, Dave AJ, Johnson C, Blackmore C Improving access to pre-exposure prophylaxis for
HIV prescribing in a primary care setting. BMJ Open Quality. 2022;11(2):e001749. doi:10.1136/
bmjog-2021-001749

Wahnich A, Gandhi AD, Cleghorn E, et al. Public Health Detailing to Promote HIV Pre-

and Postexposure Prophylaxis Among Women's Healthcare Providers in New York City.
American Journal of Preventive Medicine. Nov 2021;61(5 Suppl 1):S98-s107. doi:10.1016/
j.amepre.2021.05.032 [PubMed: 34686296]

Centers for Disease Control and Prevention. PrEP and PEP Public Health Detailing Campaign
for Cisgender and Transgender Women: Evidence-Informed for the Pre-Exposure Prophylaxis
Chapter, Evidence-Informed for the Structural Interventions Chapter. Compendium of Evidence-
Based Interventions and Best Practices for HIV Prevention. 2023. February 22, 2023. Accessed
September 14th, 2023. https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/
prep/cdc-hiv-PrEP_PEP_Public_Health_Detailing_Campaign_EI_PrEP.pdf

Centers for Disease Control and Prevention. PrEP for Primary Care: Evidence-Informed for the
Pre-Exposure Prophylaxis Chapter, Evidence-Informed for the Structural Interventions Chapter.
Compendium of Evidence-Based Interventions and Best Practices for HIV Prevention. 2023.
Novebmer 27th, 2023. Accessed November 16th, 2023. https://www.cdc.gov/hiv/pdf/research/
interventionresearch/compendium/prep/PrEP_Primary_Care_EI_PrEP.pdf

Kamitani E, Mizuno Y, Koenig LJ. Strategies to Eliminate Inequity in PrEP Services in the

US South and Rural Communities. J Assoc Nurses AIDS Care. Nov 14 2023;d0i:10.1097/
jnc.0000000000000437

AIDS. Author manuscript; available in PMC 2024 August 01.


https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/prep/cdc-hiv-PrEP_PEP_Public_Health_Detailing_Campaign_EI_PrEP.pdf
https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/prep/cdc-hiv-PrEP_PEP_Public_Health_Detailing_Campaign_EI_PrEP.pdf
https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/prep/PrEP_Primary_Care_EI_PrEP.pdf
https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/prep/PrEP_Primary_Care_EI_PrEP.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Kamitani et al. Page 13
[ Identification of studies via datab and regi S ] [ Identification of studies via other method:
)
c
] o
§ || Records identified from: | ,| Records removed before screening: Records identified from:
£ Databases (n = 113) Duplicate records removed (n = 53) PubMed (update search (n=2)
g Registers (n = 17)
=
—
_ :
Records screened (n = 77) L »| Records excluded (n=1)
2 || Reports sought for retrieval (n = 76) [-%{ Reports not refrieved (n = 24) Reports sought for retrieval (n = 2) > Reports not retrieved (n = 0)
8
2
3]
5 ] !
Reports assessed for eligibility | »| Reports excluded: I _ Reports excluded:
- = Reports assessed for eligibility (n = 2) |—»f P :
(n=52) Not Al (n = 8) a gibility (n =2) Modelling studies (n = 2)
Not HIV PrEP (n = 1)
Modelling studies (n = 18)
Studies used Al as a study method
(n=10)
Reviews (n = 3)
—
Behavioral intervention without
° - Y
3 evaluation outcomes (n=8)
S <
2 [| Behavioral intervention with
- evaluation outcomes (n=4)

Figure 1:

Flow diagram of included studies

AIDS. Author manuscript; available in PMC 2024 August 01.




Page 14

Kamitani et al.

(T=u) Buissaooid abenbue] [einreN

SN wisynos
(payewnss) INSIA e1d GiT

G20 'T 104
aunr :a1ep (parewnss) uonajdwod Se JuawieaJ} 03 anIre[al ANiqr paysijgndun sn
Arewild ‘Buninioal 194 10N ayeidn pue ssaualeme 4314 ajowoud 0] J0gieyD pue Auj1ge1dasde ay) ssassy ‘BuiobuQ GG/896G01ON ulayinos ui 1oqieyd
eisAeje\
(parewnss) INSIN 08
¥202 ‘T€ Jaquisdag 104
:ayep (palewnss) uonadwod |ensn se juswieas) 0} 1 paysijgndun
Arewild ‘Buninioal 194 10N Bunsay AIH 81owoud 01 10q1BYD PalSISSe-| Burredwod Aq Ajiqises) sy ssessy ‘BuiobuQ 'V L ‘WRYSISNOIM 1091591
eisAeje\l
(povewnss) INSIN 962
104
6202 ‘ST [ensn se Juswiealy
AIne :arep (parewnsa) uonajdwod Bunsay AIH a10woud 03 uonusAIBIUL 0} 8AIIR[3J 3WO02IN0 UoneIUaWa|dwi paystigndun
Arewind ‘Buninioal 194 10N U3[eay aj1gow paseq-10qieyd palsIsse- |y pue AJediya ay} arenjend ‘ButobuQ Z'IN 1091591 AN
‘9|qe|Ien. 819M
10Q1eY2 Uo suoluldo ,sdDd 40} erep MIOA MON ae)
0U 3[1ym 1ogreyd paisagaid uawom uawom 31q1B1ja-d34d 62 PUe SdOd 8T aled d3ud ul d34d Joy aouatladxg
31q16119-d3.d 40 Jautenb AresN |BUOI1D8S-SS01D) 90UaLIadXa BUIdIPAWBIS) AU} SSASSY annelend (zz02) Bueyz ENTRITEITETETR
BURISINOT]
a1dwes pue ubisep Apnis payy1oadsun
3|qises}
SI S]00} 3|ge|IeA. A][eI0JaWW0d uolyew.oyul
10 9OUBISISSE 3} YIM pale|al-d3id a1eulwassIp pue suonouny Jojebineu 109d34d dojanap 01 pasn sem
10g1eYD paseg-a|n. Jo Buibessaw 1oddns pjnom 1ey) SWAV INOS 031 paiojie] ey ssa204d pabebus-Alunwiwod
%31 SINS 40 Wwawdojanag 10Q1eYD pasisse-]y paseq-Buibessaw 1xa) SINS pue aAITeJa)l 8y} aq1Isad j020304d Apmis (£202) »ooppeig 109d34d
Buoy) buoH
INSIN Burxeads-asaulyDd 8e¢s
104
193
10Q1eyD paisisse-|y parewoine Ajjny e Aq papinoid S¥d $.2aD SI yaym ‘Buijasunod
'£202 |14dy ul payes sjuedioned asn d34d Buipnjoul ‘Burjasunod pue uonansul pue UO1NIISUL AUIJUO YUM | SAIH
10 JUBWI|0JUS PUE JUBWIINIIDY aWI-|eal Paseq-gam Ylm adIaIes 1 SAIH 01 31 Burredwod Aq AJedys arenfens 1020304d Apns (£202) usyd 1003eY2-1 SAIH
(9=u) 100340
al

SOWoINQO e Ry

aoe|d pue ajdures ‘ubisag Apnis
puUe So11S1J9108 TeyD UoIIUBABIU |

SOAIR QO Apnis

adA) Apnis

Aobsfelr] eaufD
10 JoreBIIsanu |
Arewiid

10

(reak
uoleal|gnd)
Joyiny s114

awreN Apnis

Author Manuscript

(8=N) sewo091n0 uonenjeAs ou Buniodal SuoIUBAISIUI [I0IARYS(] JO SONSLIgIdRIRYD APNIS

Author Manuscript

‘T algeL

Author Manuscript

Author Manuscript

AIDS. Author manuscript; available in PMC 2024 August 01.


http://ClnicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT05968755

Page 15

Kamitani et al.

"901AJ9s afessawl 1oys (SIS ‘sinpe BunoA pue syuadssjope Aliouiw Japush
pue [enxas WAV INOS ‘el pajjoJiuod paziwopuel ] Oy ‘sixejAydoid ainsodxa-aid :d3.d sixejAydoid ainsodxa-1sod :d3d ‘1apiaoid a1ed Aoewiid :dDd ‘Usl UM Xas aney OYM sl :INSIA ‘Buluies)
aulyaew A ‘Bunsal-}1as AIH paseq-aWoH :1SAIH ‘UOIUBAIBIU| paseg-a0uapIAT SISSYIUAS UoIeasay UOIUBA3Id S,UONUBARId PUe [0J3U0D aseasi 404 S19IUaD (193 SHd S.0dD ‘aauabijjaiul [eloyie ;|

S)18SNUESSEIA

SdOd ¢v
|euUOI1108s-S501D

SeJepIpued d3id AJuapl 0] elep piodal

pJ0231 yfeay

|eaiuoda|a ul N Aq paressush

wuyiiobe Y1eay 21uo193]a Aq UaALp wyiioble N yum s10101paid ¥s1 AIH parewone wyiioBe N Buisn
1IN Buisn uo aanoadsiad ,sd0d pajesauab sjapow uonaipaid 3si AIH parewoiny Buisn uo sanndadsiad ,sdDd SSassSY annelend | (tzoz) iag usp uep U0 aA1393ds1ad S.dDd
(T=u) Buiuses sulyoeN
aoe|d/ajdwres/ubisap Apnis paisioadsun

‘Aujiqissod ay) 99sa10y 104 papaau uabe paseq-1aindwod e ybnoiyr 43.4d d3d pue d34d uo Aujeuonouny d3.d Joy
SIPNIS JaY1IN Ing ‘SUOILSIBAUOD pue d3.d 1o} Juabe [eUOIIeSISAUOD UOITeIIpaW S11 $sasse pue Juafe [eUOITeSIaAU0D uonduossp 8By [euoesIsAU0D
pajewoine jo Ayjeuonouny ybiH paseq-ABoJ0JUO UM UOITESISAUOD Pajewony 3y} Jo Juawdolanap 8y} aqLIIsag uonuaAIBIU| (0202) ynwy paseq-ABojoluo

al

Aob'sfell ] [eau|D

10 JoTeblisenu |

Arewiid

10

(reak

aoe|d pue ajdwes ‘ubsag Apnis uoireatignd)
SBWO02INQO JUeB Py pue So1IS1910e JeyDd UoIuBABRIU | saANI[qo Apnis adA) Apnis Joyiny s414 aweN Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS. Author manuscript; available in PMC 2024 August 01.


http://ClnicalTrials.gov

Page 16

Kamitani et al.

01 sjods poojq palip pue sainseaw adualaype (99:00 ‘€ Al) | d3dd e ynm 10Qe sauIquod
Arelp 10Q@ 40 22UePI03UO0I JO |aAs] YBIH "uoIedIPaW 1931109 ay) Bunsabul ISINA 00T 1ey3 dde auoyd Lrews e)
pue uoIRIIPaW 1931109 3y} Bunuasaid st Aleig 10Q Jo Aujige pue
‘swie Apnis usamiag Juedioied 1951409 8Y3 Jey) WUUOD 0} (ased aouaJaype d3.d ainseaw 0} (£202)
Mo aoualaype d3.d Ul adualaylp Juesyiubis oN SYJOMIBU [eINaU pue UOISIA Jandwod pasn 10 prepuels :02) 10Y 10Q@e Jo Adeindde ayr 1sal Japuiqyang
"uoIedIpaW J1ayl Bupel wiuod Ajjensia pue
uornealjdde ayr ojui o6 03 wayy Bundwoud
swiee Japuiwal Buisop Ajrep panladey
EJUB[Y ‘03S|oURIH UES
Xas Burinp
uo1399104d JO |9A9] UO Yorgpasy) apinoid (o11d uoneziwndo
01 AJeIp [BNX3S 91U0J193]3 YIIM pPauiquiod $%99M-8) INSINA 02 ISINA Buowe dde ayy Jo
‘Buiwinsuod awn sem | Oe ‘sdnoif snaoy ayy uo paseq asn Jo asea pue Ajiqeidsode
sem uoirearjdde ] oQe Buisn payiodal swos (dnoib Burrenjens pue asn 43.d
‘swiyioBle Buiuies) sndo0j) INSIWA S Bunoddns pue Burionuow
‘Buisop pawyu0d-10d ®© U0 paseq daap pue uoisiA Jaandwiod Buisn eyep asoyy Joy wuoeld (Lo@e)
9%T6 40 8oualaype d3.d Uelpaw yum ‘ybiy sazAJeue pue ‘sassado.d ‘elawed Buioey 110409 AqQ pamoj|o} 10Q pajewoine ue Jo Areiq
MO sem asn ay} pue ‘paydasoe Ajybiy sem dde ay | -JU0J} $,921A8p 8y} ybno.yy eyep painided Jeuondas-ssot) | Iuswaulal pue Juswdolanag (t202) N 10a
(¢=u) Iv 12p0
"PapaaU $82In0sal
"S92IA3P 3|Iqow uBWINY pUB 3Wi} Yanwi 10U pue ‘1s09 M|
UMO 113y} 3sn 0} pey Sjual]o pue papinoid ‘a1qe|rene Ajealydelfioab ‘ajdwis Ajaaiejal
10U 9JaM S}13]qe} §I uoireIuaWa|dwi a1nny Ul g | AQ UBALIP JOU Sem Yd1ym ‘uoiedljdde
Teyd ayl yum abefus pjnom sjualjo 4i Jeajoun 92IAI3S 109 3INZY 1JOSOIIIA 3S0YD
"seale BunIieM Ul S19]qe] YN SI1ash PapIAoid elquIeZ
‘Aoureubald pue AIH Uioq 1surebe uonuanaid
‘paniodal uondajoud enp uo uolewoul apinoid 67-GT pabe uswop 0g Aoueubaud pue AIH [enp 4o} 1001Y4D
a1am uondeIBIUL JapiAoid pue abpajmous| Uo 0} SOIUIJD dd Ul Seate Bunrem ul 19]qe) 10Q1eY9 pasisse-]\/-uou eale ralY
ybiH an11aYy9 pue ‘Aljigeidasde ‘Aujiqisesy ybiH U3319S-1aNn0} B U0 10q1eYd palsIsse-|/-UoN [euUo128S-S501D) -Buniem e 1591 pue dojanag (2202) weA -Bunrep
'S|1S Buiguasap uaym
swJa} eatuysl Buisn pue ‘uoirewoul ybnoayl Jizeig
peal 0} S1asn 40} 8wl JUaIdIYNS aAIB Jou
PIp ‘SIBMSUR 8YeINdeUI SIPN|IUI UOeNWIT (reuy)
‘[1zeag ui sabexoed eyep 6T-GT pabe mo1V
3[10OW 98J}) PAI30 PUB SMOJJ UOITESIBAUOD pue NSINY 882‘T
"sauoydiews ,s1asn eIA passadde Ajurely 91e10]E|9 210U JO SN 3Y) PAMO][e YIIym MLV pue NSINY Buowe
‘wioyed Jabusssapy 400gade 8soyD) (reny) | d34d 4oy uoieasd puewsp uo
d3d 6T-GT pafe MOlV S}Insal s pue Anjiqesn pue
pue AIH ‘saousliadxa [enxas ‘A1nuapl Japush *1010Np3 J9ad [enuIA pue NSV 22T ‘Q1jeuonouny ‘Aujigeidasoe
se yans sa1do) uo Buneslunwwod AjpAndsigo B SE U0I1oUNy 0} pue UBWOM Japuafsuel) 8]en|ens pue 1ogreyd EITES
Mo pue Aj1ea|d ‘101eanpa Jaad e se pajdadde ||\ 30€]g © Se PaAIadu0d J0greyd palsisse-|y [eUOI11935-5501D palsisse-|y ue dojanag (€202) BSSEN BpUBRWY
(z=u) 1003e40
(reak
Seld sa|dures pue uolreol|gnd) awreN
051y suolFe}iwl ] 'sSWodINQ Juers ey Solis|eioe reyd uohusn eIl | ubseq@ Apnis SOAIR QO Apnis loyiny sii4 Apnis

Author Manuscript

(#=N) sewo021n0 uonenjeAs Buiiodal SUOIUBAISIUI [RI0IABYS( JO SIIISLIBIdRIRYD UONUBAIaIUI pue ApmS

¢ 9lgeL

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2024 August 01.

AIDS. Author manuscript



Page 17

Kamitani et al.

'S3IPNIS PaziWopuel-uou Joy (SON) 8Jeas
JUBWISSASSY ANjend emenO-ajiseamaN paldepe ue 4o (1Y) S[eld) pa]jo1uod paziwopuel 1oy 10 (Z g0y) S|ell) paziwopue.l 10} |00} Selg-J0-YS1 8URIYI0D PasIAaL  Jayla Buisn Aq passasse sem seiq Jo sty
¥

"UBW YNM X3S aney oym usw BunoA JNSINA ‘areydsoydip J1A0jous) :dd-Ad.L ‘UO1IBuI palwsuel) Ajenxas | 1S
‘[eL1) Pa]j0u0d paziwopuel ;1 DY ‘sixejAydold ainsodxa-aid :d3.d ‘UsW YIM Xas aney Oym uawl :\ISIA ‘Bulutes) aulyoew A ‘dnolb uonuaniaiul :A| Bunsal-41as AlH :1SAIH ‘ereydsoydily suigenoriws
'd1-014 ‘Butuueld Ajiwey :d4 ‘Adelayy pantasqo-Apoalip :10a ‘dnodb [013u09 10D ‘Usom Japuabsuel) Uadsa|ope (MO LY ‘UsW YIM X8S 9ABY OYM UL JUSIS3|Ope :NSINY ‘aouabifjalul [eloie |y

awin Jano dde ay Jo asniapun
Bunsahbins ‘swn Jano (sgq) siods poojq paup
ul s|ans] (da-Ad.L) areydsoydip-11n0j0us) ul
U3as 10U SeM 8UIJ93P aY1 3] 1IYM yuow Apnis
Aq dde ay3 Buisn uae) sasop d3.d 40 Jaquinu INSINA
3y} Ul 8UIj93p d1UCIoUOW pue JUBdIHUBIS 10 dnoub asianIp e Buowe
‘swiypioBe pue elUB[Y ‘00SIoURIH UeS aJuaJaype asealoul o} (1
‘d1-D14 pue da-Ad.L 10} 158} uoIsIA Jamndwod ayy aziwndo 03 N Pasn |00} UOITBZI[ENSIA 82UBJaYpe
(reak
seid so|dwres pue uoireoignd) awreN
081y suolfeliw| T ‘sswodinQ e py SOIIS18108 feyD UoIIUBABIU | ubsaq Apnis S9AI199 [qO Apnis Joyiny 114 Apnis

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS. Author manuscript; available in PMC 2024 August 01.



	Abstract
	INTRODUCTION
	METHODS
	Search
	Inclusion/Exclusion Criteria
	Screening and Data Abstraction
	Risk of Bias Assessment/ Data Synthesis

	RESULTS
	Behavioral Interventions Overall (N=12)
	Behavioral Interventions Without Evaluation Outcomes (n=8)
	Behavioral Interventions With AI/Automation Evaluation Outcomes (n=4)

	DISCUSSION
	References
	Figure 1:
	Table 1:
	Table 2:

