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Abstract

Purpose of Review Millions of people now use generative artificial intelligence (GenAl) tools in their daily lives for a variety
of purposes, including sexual ones. This narrative literature review provides the first scoping overview of current research
on generative Al use in the context of sexual health and behaviors.

Recent Findings The review includes 88 peer-reviewed English language publications from 2020 to 2024 that report on
106 studies and address four main areas of Al use in sexual health and behaviors among the general population: (1) People
use Al tools such as ChatGPT to obtain sexual information and education. We identified k= 14 publications that evaluated
the quality of Al-generated sexual health information. They found high accuracy and completeness. (2) People use Al tools
such as ChatGPT and dedicated counseling/therapy chatbots to solve their sexual and relationship problems. We identified
k=16 publications providing empirical results on therapists’ and clients’ perspectives and Al tools’ therapeutic capabilities
with mixed but overall promising results. (3) People use Al tools such as companion and adult chatbots (e.g., Replika) to
experience sexual and romantic intimacy. We identified k=22 publications in this area that confirm sexual and romantic
gratifications of Al conversational agents, but also point to risks such as emotional dependence. (4) People use image- and
video-generating Al tools to produce pornography with different sexual and non-sexual motivations. We found k=36 stud-
ies on Al pornography that primarily address the production, uses, and consequences of — as well as the countermeasures
against — non-consensual deepfake pornography. This sort of content predominantly victimizes women and girls whose
faces are swapped into pornographic material and circulated without their consent. Research on ethical Al pornography is
largely missing.

Summary Generative Al tools present new risks and opportunities for human sexuality and sexual health. More research is
needed to better understand the intersection of GenAl and sexuality in order to a) help people navigate their sexual GenAl
experiences, b) guide sex educators, counselors, and therapists on how to address and incorporate Al tools into their profes-
sional work, c) advise Al developers on how to design tools that avoid harm, d) enlighten policymakers on how to regulate
Al for the sake of sexual health, and e) inform journalists and knowledge workers on how to report about Al and sexuality
in an evidence-based manner.
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Introduction

Artificial Intelligence (Al), defined as the simulation of
human intelligence processes by computer systems [1, 2],
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narrow Al (also: weak Al) due to their task-specific limited
skillsets. If and when a general Al (also: strong Al artificial
general intelligence: AGI) that is able to beat human intel-
ligence regarding its ability to tackle an immense variety of
cognitive tasks will be available remains unclear.

What sparked a renewed interest in Al in the broader pub-
lic was the release of OpenAl’s ChatGPT 3.5 in November
2022. The name ChatGPT expresses that this Al tool comes
as a conversational agent or chatbot (hence “Chat”GPT)
and is based on a specific system architecture, namely the
Transformer architecture [4] (hence Chat “GPT” = Genera-
tive Pre-trained Transformer [5]). ChatGPT as a Large Lan-
guage Model (LLM) is able to generate different types of
texts — from business plans, marketing copy, and academic
papers to love poems — and provides a conversational inter-
face that makes it easy to interact with the system. Very
simply put, ChatGPT is based on a machine learning archi-
tecture (i.e., a computer algorithm capable of learning from
data), that was fed a very large body of texts (mainly scraped
from the Internet) and trained on these existing texts, so that
the system is able to stochastically predict which words (or
word elements =tokens) are most likely to appear together.
The model operates using a learned stochastic model, which
it has developed through extensive training on large datasets,
but it lacks world knowledge acquired from direct experi-
ence in the physical world [6].

Launched in November 2022, ChatGPT 3.5 quickly
gained a large user base. OpenAl followed this up with Chat-
GPT 4 (also: ChatGPT 4.0) in May 2023 and the omnimodal
version, ChatGPT 4o (not to be confused with 4.0), in May
2024. ChatGPT 4o surpasses its predecessor by enabling
omnimodal interaction (text, audio, and potentially video)
and incorporating information retrieval through Google
Search for enhanced response versatility and potential accu-
racy. ChatGPT demonstrates the power and potential of gen-
erative Al (GenAl) with unprecedented clarity to the general
population that now is adopting it in increasing rates. We
have chosen ChatGPT as our introductory example because
it is likely the GenAl model most readers are familiar with
and it is the most commonly used model in the recent sci-
entific literature. However, it is essential to emphasize that
ChatGPT (OpenAl) is just one among many other LLMs.
Other notable examples include Llama (Meta), Gemini
formerly known as Bard (Google), Perplexity (Perplexity
Al), Claude (Anthropic), and Grok (xAl). Additionally, Al
chatbots are increasingly being integrated into established
office software (e.g., Microsoft Copilot in Microsoft Office),
social media platforms (e.g., customer relationship chatbots
on Meta’s Facebook), and messengers (e.g., My Al in Snap-
chat by Snap Inc.). Beyond text generation, GenAl tools also
include image, video, and music generation, with applica-
tions in areas such as education, business, entertainment,
art, and healthcare.
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The performance of LLMs depends on many human-
made factors (i.e., selection of machine learning archi-
tecture, selection and pre-processing of the training data,
organization of the training process, implementation of
legal and ethical rules). Developers strive to ensure that
GenAl output does not include illegal or unethical content,
such as extreme political opinions, calls or instructions for
violence, and often sexually explicit material. Furthermore,
the application of LLMs in everyday life is the result of
human decisions (i.e., when to use or not to use an LLM,
the precise phrasing of prompts, i.e. user requests or ques-
tions that elicit LLM outputs, the interpretation of LLM
output, and the contexts in which LLM output is utilized).
It is important to stress that even though LLMs are able
to generate text that can hardly be distinguished from that
of an average speaker or writer, the underlying processes
in the Al tool and in a human writer/speaker are differ-
ent. Commonly discussed differences between humans and
Al systems are embodiment, emotions, intentionality, and
sociability.

Scholars disagree, however, about the extent of these dif-
ferences and whether and when they might be overcome by
technological progress. For example, some scholars argue
that LLMs due to their lack of a tangible body are disem-
bodied, while others argue that embodiment does not need
a tangible body and still others assume that future multi-
modal Al systems will grant Al embodiment (e.g., [7]). The
epistemological status of LLM output is an issue of ongo-
ing controversy: While some scholars make distinctions
between accurate/true Al output versus inaccurate/false Al
output (also called: AI hallucinations), others argue that all
Al output should be categorized as “bullshit” in the sense of
content that is indifferent to truth (e.g. [8],). The ontologi-
cal status of conversational agents such as ChatGPT is also
debated (e.g., [9]): Are they mere passive tools in the hands
of human actors, or can they be assigned a social actor status
under certain conditions such as when a user consciously
decides to treat an Al chatbot as their artificial sex therapist
or as their lover?

Not surprisingly, GenAl is being used for various sexual
purposes. Research on online sexual activities (OSA) has
already identified key areas of sexuality-related digital tech-
nology uses [10, 11] that are reflected in the four main areas
of sexuality-related generative Al uses:

(1) Sexual Information and Education: People seek sexual
information from tools like ChatGPT or use the tool as
a sex educator, raising important questions about the
reliability and accuracy of those answers. For example:
What can young people learn from LLMs about contra-
ception, abortion, or sexual consent? What information
about sex toys and libido-enhancing drugs will LLMs
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provide, and to what extent will LLMs mention and
market specific products and brands in their output?

(2) Sexual Counseling and Therapy: People turn to Al-
enabled counseling and therapy bots with their sexual
problems, raising questions about efficacy and out-
comes as well as risk and safety. How do people feel
about sharing intimate issues around sexual dysfunc-
tion or being “ghosted” in online dating with an Al sex
therapist? Under which conditions can an Al therapy
bot help certain clients and patients?

(3) Sexual and Romantic Relationships: People engage
in romantic and sexual interactions with Al-enabled
companion and adult chatbots, sparking curiosity about
the psychological impact of such relationships. Con-
sidering the often cited epidemy of loneliness, are Al-
enabled intimate partners part of the problem or part of
the solution? And how do human-Al intimate relation-
ships develop over time, from infatuation to break-up?
People also use Al tools to craft messages that they
then utilize in their intimate interpersonal relationships
with unknown consequences for communication qual-
ity and trust. Many might be delighted to receive more
eloquent, flirty, and emotional messages from their inti-
mate human partner(s), but will they welcome those
messages knowing they are (or could be) Al-generated?

(4) Erotica and Pornography: People use Al tools to gen-
erate erotica and pornography with different sexual
and non-sexual motivations raising complex legal and
ethical questions. Non-consensual Al-generated deep
fake pornography (i.e., pornographic material where
the faces of other people are swapped in without their
consent) has already harmed many people, particularly
women, and has become the center of a growing body
of interdisciplinary research. On the other hand, can
Al open the door to creating new and innovative sexual
fantasy material that overcomes the much-criticized
limitations and biases of traditional male-centric video
pornography?

The aim of the present literature review is to provide an
overview of the current state of research regarding these four
broad areas of sexuality-related GenAl use. As the intersec-
tion of Al and sexuality is an emerging research area, a sub-
field of both Al research and sex research, we are also point-
ing to open research questions. Our focus is on the growing
prevalence of GenAl use in the sexual lives of the general
population and its implications for sexual health in the sense
of a holistic psychological, physical, and social well-being
around sexuality [12, 13]. Key elements of sexual health
in the broader sense are consent and responsibility, sexual
rights, as well as sexual pleasure.

Method

We aim to provide a narrative review [14] of the field with
a broad scope that covers different types of sexuality-related
Al use and different GenAl tools, summarizes first results
and points to relevant research gaps. There is deep diver-
sity in the Als included within this work given their rapid
growth. So as not to focus on one specific type of Al or one
specific use context, we casted a broad net and focused on a
narrative review of if, when, and how Al is being included
within sexuality research and intervention.

Databases
We used three scientific literature databases:

(1) PubMed: a well-curated medical and health-related
scientific literature database catering to our focus on
health implications of Al uses in sexuality,

(2) Scopus: a well-curated multidisciplinary scientific liter-
ature database making sure that we do not miss related
work from social sciences, humanities, or engineering,

(3) Google Scholar: a more inclusive scientific literature
database that also covers niche journals, news reports,
and grey literature, material that could be helpful for
contextualization.

Search Terms

To identify academic literature that addresses the intersec-
tion of artificial intelligence and sexuality we used a variety
of different GenAl-related search terms, both general (e.g.,
Al, LLM, conversational agent, chatbot, bot) and specific
(e.g., ChatGPT, Claude, Bard, Llama, DALL-E, Midjourney,
Replika, Unstable Diffusion) terms. We also used a vari-
ety of different sexuality-related search terms, both general
ones (e.g., sexual, intimate, erotic) and specific ones relevant
to the four different types of sexuality-related Al use (e.g.,
contraception, abortion, masculinity, sex toy, pornography,
therapy, counseling, image abuse, deepfake). Al-related
and sexuality-related search terms were combined. Many
searches did not provide any results, so we used an iterative
process of trying out a variety of search term combinations.

Literature Selection

We included all publications that fulfilled the follow-
ing eligibility criteria: 1) main focus on Al and sexuality
(exclusion: papers that do not or only marginally mention
the topic), 2) full papers or abstracts with detailed results
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(exclusion: abstract publications without substantial details
about results; study protocols), 3) English language (exclu-
sion: all other languages), 4) published or accepted for
publication in a peer reviewed journal or in peer-reviewed
conference proceedings (exclusion: books, chapters, the-
ses, grey literature); 5) recent publications from 2020-mid-
2024 (exclusion: publications prior to 2020). We included
contributions from all scientific disciplines (e.g., sexology,
psychology, education, medicine, engineering). As the inter-
section of GenAl and sexuality is an emerging research field
and our goal was to provide a scoping overview (instead
of theory development or hypothesis testing), we did not
exclude any studies based on their methodological quality.

All included 88 publications reporting on 106 studies are
presented separately for the four topic areas:

e k=14 publications reporting on 14 studies on GenAl and
sexual information,

e k=16 publications reporting on 22 studies on GenAl and
sexual therapy,

e k=22 publications reporting on 29 studies on GenAl and
sexual relationships, and

e k=36 publications reporting on 41 studies on GenAl and
pornography.

Literature Analysis and Presentation

The included publications were coded regarding 1) study
type (theoretical versus empirical: qualitative, quantitative,
computational, mixed-methods), 2) research topic, 3) study
design and sample characteristics, 4) data collection and
analysis methods, and 5) main results.

Each of the following results chapters focuses on one of
the four areas of sexual Al uses (sexual information, sexual
therapy, sexual relationships, and pornography) and presents
results in three steps: First, in the chapter introduction, a
definition and description of the respective GenAl use in the
sexual field is provided with illustrative examples. Then the
main results of existent studies are summarized in text and
in a literature overview table. Finally, we identify research
gaps that extend beyond the scope of previous studies. For
each of the four areas of Al and sexuality, we also provide
an illustrative figure.

Al and Sexual Information and Education

It is well established in the literature on online sexual activ-
ities, that people use digital resources to get information
and education about sexuality (e.g., [10]). According to the
sexuality-related Triple-A Engine model it is affordability,
accessibility, and anonymity [15] that make it so attractive
for people to turn to search engines like Google, or to use
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search masks on social media video platforms like YouTube
or TikTok to receive sexual information in text, image, or
video format wherever and whenever they need it. An addi-
tional advantage of online searches for sexual information
is the shame- and guilt-free experience of being able to ask
everything and anything sexuality-related without being
judged. This may be particularly important for people inter-
ested in sexual kinks and fetishes that are often omitted,
misunderstood or stigmatized even by professional sex edu-
cators. Many adolescents and adults today first turn to the
Internet and social media when they have a sexuality-related
question [16]. However, both practitioners and researchers
are cautious about the quality of sexual health information
that people actively search for (pull mode of information
access) and/or are exposed to through platform algorithms
(push mode of information access) online. The landscape of
online sexual information and education providers has now
changed dramatically with the appearance of text-generating
conversational agents like ChatGPT.

Al tools such as ChatGPT can be asked to provide sex-
ual information with simple prompts (e.g., “What are the
most common contraception methods?) or more advanced
prompts (e.g., ,,Create a comprehensive table of all contra-
ception methods. For each method, include the following
details: 1. a brief description, 2. application instructions, 3.
pros, 4. cons, 5. costs, and 6. availability. Ensure the infor-
mation is accurate and up-to-date, and cite multiple repu-
table sources wherever possible.”). Designing and refining
prompts to effectively communicate with GenAl models,
known as prompt engineering, is a critical skill for Al users.
The information retrieval via ChatGPT is more convenient
than traditional Google searches, as the user does not need
to browse and check different websites but receives one inte-
grated answer.

While sexual information refers to the transmission of
factual knowledge about sexuality, sexual education is a
comprehensive educational process that involves teaching
about human sexuality in a structured and systematic way,
following a curriculum, using different didactic methods,
usually done by trained sex educators. Conversational agents
such as ChatGPT can be prompted to act as a professional
sex educator and teach certain sexual skills (e.g., “You are
a professional sex educator. Teach me about sexual consent.
Use different teaching approaches. Be engaging!”’). What do
we know about people’s uses of Al tools for sexual informa-
tion and education?

State of Research
Research on Al-generated sexual information so far is domi-

nated by empirical studies on information quality, an issue
that is linked to the question of ideological biases of Al tools.
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Quality of Al-Generated Sexual Information

We identified k= 14 publications all reporting on empirical
studies addressing the research question as to whether the
public can trust sexual and reproductive health information
generated by Al tools (see Table 1). The typical study design
entails researchers asking ChatGPT (mostly model 3.5) sev-
eral preselected (presumably typical or common) questions
related to one specific sexual or reproductive health topic. The
ChatGPT output is then evaluated against established knowl-
edge either through content analysis or direct expert ratings
regarding its quality, mainly accuracy and completeness.

The limited amount of rather small-scale studies dem-
onstrate that ChatGPT-generated sexual and reproductive
health information shows fairly high information quality
when it comes to topics such as sexual consent [17], intimate
partner violence [18], HIV prevention [19], HIV therapy
[20], sexual dysfunction in men [21], andrology-related
topics including sexual dysfunction in men [22], premature
ovarian insufficiency [23], vasectomy [24], infertility [25],
self-managed medication abortion [26—28], gender-affirma-
tion surgery [29], and the ethics of adolescent sexting [30].

Among the 14 identified empirical studies, twelve acknowl-
edged high information quality. One criticized ChatGPT’s
overstatement of risk of complication associated with self-
managed medication abortion [27] and another criticized
ChatGPT for its overstatement of risks related to adolescent
sexting [30]. None of the studies focused on a pleasure-related
sexual topic. Only two studies covered Al-tools beyond Ope-
nAI’s ChatGPT (one included Anthropic’s Claude [30] and
one Google’s Bard [28]). Few studies, such as [17], have pro-
vided a broader discussion of the implications of Al-generated
sexual information for sex education and educators.

So far, studies evaluating the quality of sexual informa-
tion generated by Al tools (mostly ChatGPT) stress the
potential of Al tools to improve and complement sexual
education and sexual health care. These studies are part of
a rapidly growing body of research on the quality of Al-
generated medical and health information. Al tools are never
presented in such studies as a substitute for sex educators or
sexual healthcare providers but rather as a helpful addition
in cases and situations when human experts are not immedi-
ately available. Also, studies mention that ChatGPT output
often encourages sex information seekers to consult with
professionals and can therefore guide interested individuals
into the sexual education and healthcare system.

Ideological Biases of Al Tools

Related to the question of information quality is the ques-
tion of ideological biases. One strand of research on Al-
generated information points to the risk that text- and image-
generating Al tools will reinstate sexist, racists, ageist,

ableist, heteronormative or other problematic stereotypes
that are inscribed in the training data fed into the Al models
[31-35]. Such biases are easy to demonstrate such as when
Al tools reaffirm cultural norms and stereotypes in their text
and image outputs: Simply asked to create an image of “a
couple” an Al image generator such as Midjourney (by Mid-
journey Inc.) will first present a young, able-bodied, norma-
tively attractive, white, mixed-sex couple where the woman’s
appearance is more sexualized than that of the man (as tested
by the authors with Midjourney Alpha in June 2024). These
biases are not specific to Al tools but are culturally prevalent
(e.g., in stock photo databases or Hollywood movies). Any
critical Al user can circumvent these biases by using more
detailed prompts that diverge from common stereotypes and,
for example, specify gender, ethnicity, age, or dis/ability sta-
tus of the represented couple [36].

While some researchers are concerned about Al re-affirm-
ing traditional worldviews including, for example, conserva-
tive gender roles (e.g., [37]), others are concerned about Al
being implemented in such a way that it supports progres-
sive, left-leaning worldviews (e.g., [38]). In public debates,
the question “How woke is ChatGPT?” has been raised — not
seldom using ChatGPT’s answers to sexuality- and gender-
related questions. The issue of political bias is relevant in the
field of sexual and reproductive health information, as sexual
issues such as abortion rights, transgender rights, or the right
to childhood sexual education are deeply politicized.

Empirical studies that explore political biases of ChatGPT
typically use standardized political opinion and political ori-
entation questionnaires and let ChatGPT provide answers
(e.g., on the question if abortion should be legal). Available
data point to ChatGPT output expressing more progressive
than traditional political views [38—40]. This, however, is
not an inherent Al-feature but the result of conscious design
decisions such as selection and preparation of training data
and implementation of legal and ethical rules. OpenAI’s
ethical guidelines explicitly promote human rights, and
hence, make ChatGPT provide answers that acknowledge,
for example, abortion rights and transgender rights.

OpenAl has self-branded in its public relations materials
(see www.OpenAl.com) as a company that develops “safe
and beneficial” Al This is reflected in a particular focus
on ethical guidelines. Back in 2023, OpenAlI had ChatGPT
designed in such a way, that it not only blocked answers to
seemingly inappropriate prompts, but also provided users
with unrequested ethical and political education when they
used a seemingly problematic prompt. This sparked public
debates. One key example was ChatGPT’s reaction to the
simple request of providing a joke about men or a joke about
women [41]: ChatGPT - trying to follow ethical guidelines
and avoiding gender discrimination — refused to tell a joke
about women, and explained to the user that it would be
sexist. It did not resist to provide a joke about men, though.
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Accused of bigotry, OpenAl quickly changed their rules and
let ChatGPT tell jokes about men and women equally. How-
ever, each such joke inevitably came with a brief lecture
on the harms of stereotyping. Such unrequested lecturing
might have been perceived as an expression of “wokeness”
or “political correctness” by some. Today, ChatGPT pro-
vides jokes about men and women without any further com-
ments, but it always introduces them (like all jokes) with the
disclaimer “Here is a light-hearted joke”. User requests for
a “sexist joke” or a “racist joke” are rejected. Requests for
jokes about trans women and trans men are fulfilled, how-
ever the jokes are presented with extended disclaimers (trans
women: “T aim to ensure humor that is respectful and inclu-
sive. Here’s a joke that should be taken in a light-hearted
spirit”; trans men: “here's a light-hearted and respectful
joke”). Beyond the ethical considerations, research has
shown that ChatGPT 3.5 already outperforms laypersons in
creating new, humorous jokes [42].

The banal gender joke example illustrates a complex
problem and raises questions about how different imple-
mentations of Al tools can enforce different worldviews and
sensibilities with strong, yet under-researched, implications
on the generated sexual and reproductive health information
and education. In the future we might see customizable Al
tools that cater to the users’ political worldviews (such as a
ChatGPT version for Democratic versus Republican voters
in the U.S.) with implications for public opinion formation
in democratic societies.

We have chosen ChatGPT as an example to explain the
issue of Al biases because both public debates and academic
research have focused primarily on ChatGPT in this regard.
It is important to note, however, that all Al models are vul-
nerable to biases in general, and to biases affecting gender-
and sexuality-related outputs in particular.

Research Gaps

The current state of research on Al-generated sexual health
information shows at least three main research gaps:

(1) Studies with human participants: There are no inter-
view and survey studies that would explore how indi-
viduals with different sexual information needs use Al
tools (e.g., how frequently, in which situations, with
which prompts), how they interpret and evaluate the
answers, and how they put the answers to practice.
Also, experimental studies are missing that investi-
gate what brings Al users to select different prompts,
or how Al users are affected by different Al-generated
sex information outputs. Furthermore, if and how Al
tools could be employed by teachers and students as Al
sex educators (i.e., by prompting the tool not only to
provide information but also to suggest didactic meth-

@ Springer

2)

3

ods such as quizzes or role plays and to follow a whole
sex education curriculum) are open research questions.
Studies on product- and brand-related sexual informa-
tion: When asked about sexual and reproductive health
information, ChatGPT does not hesitate to mention spe-
cific products and brands. For example, when prompted
“What are helpful sex toys for menopausal women
struggling to achieve orgasm?”, ChatGPT provided
a structured list of different types of sex toys (e.g.,
clitoral vibrators, G spot vibrators, vibrating panties)
and mentioned in total 18 specific authentic brand and
product names (e.g., Satisfier Pro 2; Lelo Gigi 2; We-
Vibe Moxie). Also, when asked about the best media
representations of kink or the best libido-enhancing
drugs, ChatGPT 40 was very specific in pointing to
selected products such as books (e.g., “Kink: stories”
edited by R.O Kwon and Garth Greenwell) and supple-
ments (e.g., “Horny Goat Weed” by Nature’s Truth).
While this degree of specificity might be helpful for
information seekers it also raises questions of com-
mercialization and marketing. ChatGPT claims that its
information is neutral and unbiased, unaffected by any
sponsoring or advertisement contracts. But it is an open
question for research if and how sponsored informa-
tion does and will play a role in GenAl tools and their
outputs. And if sponsored information becomes an ele-
ment of Al tools, what does this mean for their use and
how would people feel about using these technologies
knowing that some of the content is sponsored? Given
that all online platforms today distribute advertisements
and promote sponsored content, it would be astonishing
if Al tools would diverge. Also, as ChatGPT 4o uses
live access to the internet including Google searches,
sponsored information on Google and on the Web may
automatically find its way into ChatGPT output.
Studies on visual sexual information: More research
is needed on the question, if and how digital platforms
including ChatGPT or DALL-E hinder sexual health
information and education through overly strict, non-
transparent, or biased community rules that are meant to
protect minors from inappropriate content but might vio-
late their right of access to valid sexual health informa-
tion and education. This is particularly relevant regard-
ing visual information where the boundaries between
informative imagery and pornographic imagery seem to
be unclear in platform rules leading to extensive block-
ing. Also, training data does not sufficiently prepare Al
tools to generate accurate visual sexual information (e.g.,
conceptual maps or anatomical graphics). The limita-
tions in this area are illustrated by Fig. 1, which docu-
ments the results of an attempt to obtain visual factual
information about the clitoris from ChatGPT 4o that
produces images via access to OpenAl’s Dall-E.



Current Sexual Health Reports (2024) 17:4

Page90of39 4

Labia Majora

Vagina

Vatoris

. Labia Minora
Labia Majora B

Labiia Minora
Clitoris

&
Lintral Opening Fa‘llog:;ar%/e'ls'ubexs
Overies

Falloiftal Opening

Fig.1 ChatGPT 4o rejected the prompt “show me the clitoris” as a
violation of its usage guidelines. When more formally asked “provide
a visualization of female reproductive organs including the clitoris”,
it produced the image on the left that entails only ASCII (Ameri-
can Standard Code for Information Interchange) characters and is
impossible to decode. When asked again to “provide a photorealistic
image,” it used its access to DALL-E to generate the image on the

Al and Sexual Counseling and Therapy

In addition to education, some people seeking help with
personal problems may accept an automated counselor or
therapist. In the 1960s, computer scientist Joseph Weizen-
baum developed the computer program ELIZA, a simple
rule-based chatbot (i.e., a software application designed to
mimic human conversation) that simulated a person-centered
clinical psychologist in the sense that it helped clients to
explore their problems by providing empathic reassurance
and exploratory questions [43]. For example, if the client
typed, “I have a problem with my husband”, the program
would respond “I understand, tell me more about your hus-
band”. The therapist role was chosen because it is plausible
in client-therapist interactions that the therapists do not talk
about themselves and mainly ask questions, even weird or
obvious ones. Weizenbaum pointed out that ELIZA was by
no means intelligent or understanding, but only provided
the “illusion of understanding” enabled by the users’ eager-
ness to make sense of the system’s limited output [43]. He
liked to tell the anecdote of his own secretary who, despite
knowing that ELIZA was a simple computer program, once
asked him to leave the room so that she could communi-
cate with ELIZA in private [44]. Such incidents of apparent

right that vaguely resembles information graphics about the female
reproductive system, but most of the visual details and all of the tex-
tual tags are incorrect or nonsensical (source: https://chatgpt.com/;
June 15, 2024, the quoted prompts were part of the same session).
Permission granted: This is a self-created figure by the authors and
has not been published elsewhere

human-chatbot intimacy did not satisfy ELIZA’s creator,
but rather infuriated him. Weizenbaum mocked enthusias-
tic users for their naivety and made it clear that he rejected
therapy bots, finding them deceptive and dehumanizing [45].

Contrary to Weizenbaum’s pessimistic view, many users and
scholars have recognized the potential benefits of counseling
and therapy chatbots, inspiring ongoing research and devel-
opment in the field for more than half a century [45]. While
older chatbots are often labeled “rule-based” and/or “limited
AI” (i.e., using natural language processing, NLP) and operate
with predefined answers curated by human experts, so-called
“fully Al-enabled” chatbots such as ChatGPT use machine
learning techniques and are practically unlimited in the number
and range of questions and issues they can address.

Using Al technology, it is also possible to simulate a spe-
cific human therapist. When Alex Furmansky, a successful
investor and founder in the tech industry, broke up with his
girlfriend in 2022, he was devastated for several months,
filled with regret and self-doubt, spiraling into an emotional
crisis as he reported in a public blog post [46]. Seeking
professional help, he turned to renowned psychotherapist
Esther Perel. As a fan of her podcast “Where Should We
Begin?”, which documents authentic couple therapy ses-
sions, he thought she might be the right therapist for him.

@ Springer


https://chatgpt.com/

4 Page 10 0f 39

Current Sexual Health Reports (2024) 17:4

Unfortunately, Esther was not available. So, Alex created
Al Esther, an Al-enabled psychotherapy bot, by feeding her
podcast sessions into a GPT model and fine-tuning it. The
process of creating the tool and communicating with Al
Esther proved effective according to Alex [46]: he said it
helped him gain clarity and overcome his emotional strug-
gles with the breakup.

When Esther Perel heard about her Al clone, she reacted
with a mixture of joy (isn’t it flattering to be recreated?),
anger (isn’t this plagiarism?), and professional concern about
the clinical and ethical implications of Al therapy [47]. She
was also curious: Could Al Esther outperform her? Alex
thought so: Al Esther provided thought-provoking input and
was always on duty. Esther Perel used the example of Al
Esther to update her own understanding of artificial intel-
ligence and artificial intimacy, sharing her critical thoughts
in a well-received public lecture [47]. Not surprisingly, she
argued that, as a human therapist, she could always outper-
form AI Esther with her authentic emotional empathy and
embodied intuition. However, juxtaposing human capabili-
ties with those of Al might overlook the broader context.
One could argue that the human therapist, though physically
unavailable, indirectly contributed to Alex's well-being by
having some of her therapeutic capabilities replicated by
the Al Consequently, should human Esther and AI Esther
not be viewed as collaborators rather than competitors? The
conceptualization of humans and Al as collaborators or com-
petitors is a philosophical discussion point across numerous
fields of practice beyond sexual and relationship therapy.

Al Esther is an exception in the landscape of counseling
and therapy chatbots. Most chatbots do not mimic individ-
ual human therapists, but focus on specific problems and
target groups. In general, if Al chatbots like ChatGPT are
used for sexual counseling and therapy they need appro-
priate prompts. For problem-focused sexual counseling
people might try a simple prompt like “Take the role of a
professional sex counselor and help me with the following
problem.” For more in-depth sexual therapy that follows a
specific therapeutic approach and uses different types of
interventions, an Al tool will need a much more detailed
prompt. In an empirical single-session therapy test of Chat-
GPT’s therapeutic capabilities, the Al tool was asked by
a trained psychotherapist to mimic a relationship therapist
with the following, detailed prompt [48]:

I'm coming to you for a relationship issue that I'd like
some help with. I would like you to respond as a rela-
tionship therapist: reflect what the client has said, pro-
vide validation and empathy, stay close to what the
client says instead of overinterpreting them and ask
follow-up questions designed for you to better under-
stand the situation. Do not provide answers that are too
long, only ask one question at a time, and try to maintain

@ Springer

a natural conversation like I would have with a therapist.
The conversations should last between 15-25 minutes
and should eventually end up with some relevant sug-
gestions for how to improve the issue but this should
only come towards the end of the conversation once the
person has had enough time to explore their issue and
you have a good understanding of the issue and feel you
can offer personalised suggestions for help.

State of Research

Rule-based counseling chatbots, which have been in use
since the 1960s, dominate the research field, but fully Al-
powered therapy bots are gaining attention.

Rule-based Counseling Chatbots

Rule-based counseling chatbots in the tradition of ELIZA are
also called scripted chatbots, decision tree chatbots, menu-
based chatbots, keyword-based chatbots, or static chatbots.
The primary goal of developing sexual health chatbots is to
provide low-threshold access to curated sexual health infor-
mation and counseling through a natural language interface.
Traditional chatbots play an important role in countries and
for populations with limited access to comprehensive sex
education and to sexual health care services. Depending on
the cultural, religious, and family contexts, it can be impor-
tant for young people to be able to use these chatbots dis-
creetly, for example through a neutral-looking smartphone
app or a WhatsApp interface.

The use of chatbots in health care in general, and sexual and
reproductive health care in particular, is such a broad area of
research that several systematic literature reviews and meta-
analyses are available (e.g., [49-51]). However, such research
syntheses on sexual health chatbots do not clearly distinguish
between sexual education, counseling, or behavioral interven-
tion. They are also often unclear about the exact chatbot tech-
nology, sometimes mixing rule-based and Al-enabled chatbots.
The primary focus of research in this area is on the acceptabil-
ity and effectiveness of traditional sexual health chatbots (e.g.,
[49-51]). Overall, the results of such research syntheses are
mixed, pointing to opportunities and risks, and often criticizing
the low methodological quality of existing studies.

Al-enabled Therapy Chatbots

We found k=16 publications reporting on 22 empirical
studies addressing the research question if and how fully
Al-enabled chatbots can make a positive contribution in the
field of sexual counseling and therapy (see Table 2). These
publications can be divided into three groups with different
research goals and study designs:



Page110f39 4

Current Sexual Health Reports (2024) 17:4

pringer

(.2IMNy Y} UI UOT)BUWLIOJUT
Ieay 2AnONpoIdal pue [enxas
10} J0qJeyo Y} asn [[im [,, “'S-0)
uonuayur uondope jo siojorpaid
3soSuons oY) o1om (,,UOTIBUWLIOJUT
yIreay aanonpoidal [enxas
Surnmboe 10§ [nyasn j0qieyd
) puy [,, “3°9) Aouryoadxa
Qouewiojrad pue ( Juagdiur
ST10qIeyS 9y) Jey) 9A9l[=q [,
¢3°9) 90USI[AIUT PAATIOI]

sSumner s 10)1ppay

/S UBWINY )1 JUSWSAITe yonw

MOUS JOU PIP SJUSWIWOD ADIAPE
Jo s3uners.¢'¢ LdD1LYD ‘[[BI0A0

mydiay pue onayjedwo

QIOW SE SIOMSUE S, LdDIeYD

pajer syuedroned ‘[eIoaQ

"a1doad ey 10§ 0 LdOWUD JO

9501} woIj 9[qeysmsunsIpur
d1om sIs1deIay) Jo suonoear Ay J,

uone[osI paAradrad uo 3099 ou
Jnq suonen[eAd Joqieyo aanisod
pue juowa3e3us Y31y pamoys eie(

(g 10 ¥ sopeI3 PIATadal
SUOIIBN[BAD ISBI JO %76)
a3pamoury orneryoAsd poo3
pajoapar ndino 140reyD oYL,
BISARTRIA
ur JNSIA Ul asn Jg1d pue 3unsd)
AIH Jo oyeidn oy 9jowoid 0)
91qerdosoe pue 9[qIsed) 2q 0)
pareadde ad£joj01d Joqieyo 1v 9y,

elep

Kaa1ns oy Jo sisA[eue [eonsnels

sSune1 901ApE S, ] JORYD pue
SI0)IPPaY UdaMmIaq AJIqeI[aI
10JeI-IJUI JO SISA[eUR [BONSIIR)S

do1ape s sideroy)

uewny snseA s, 1 40eyD Jo
s3uner jo uostredwos feonsnels

(uon

-B[OST paATadIad “3°9) s100p0

pue (Lnn ‘Aipiqesn “Aiqe

-1daooe °39) sonsLe)oRIRYD

joqieyo SurpIedal soInseaw
jsod-a1d jo sisA[eue [eonsnels

syadx9 £q
Surperd pue sisA[eue Ju9ju0d
juomiopun jndino Jgnreyd

BJEp ASAINS JO SISA[eue
[eonsne)s pue s)dLIosues) MaIA
-I91u1 JO SIsATeue aanelend)

uonuauI
uondope 119y} pue J0q)eyd Y}
Jo suondadrad 1oy} Surpredar
UOISSIS 1$9) UTW-()¢ © 198
J0QIBYD JY) PAJEN[BAD OYM BIS
-KeTeIA Ut (s1e0A GE—8T) SInpe

3unok ¢g= N Suowre LoAIng

LdDreyd
pue (sejoaumop ‘sajoadn)

S1I0JIpPY Aq pajeI a1om Jey)
sonsst diysuonear ajewnur

jnoqe sysod 1Ippay §€1°C1 =N

0y LdD¥®eYD
sns1oA sysideray) pauren Aq
pojerouad suonems Aderoy)
91dnoo JuareyIp g 01 s1OMSsUE
ay) parer oym (Aderayy ojdnoo
ur QouarIadxa %81 ‘s1edk Gf
9. uBOW ‘USWIOM 9 [G ‘SISI[Q
-ued yoreasaypno()) sjuedion
-red )gg = N Suowre AoAaIng

JUQUISSOSSE
15931-150d Quo pue -a1d Quo YIIM
(steak 61—41) YINok +OLADT
SurAl[-[eInI Og =N yiim

Apms A1orero[dxa Suo-yoom v

JUSUIEBAI) PUR SISOuSeIp noqe
suorjsanb payse pue se)ouSIa
9sed 00 UQAIS sem [dDIeYD

JoBQPa9J USYILIM puE

[e1o 2AB3 INSIA 1 =N ‘UOIs
-S3S 9SN J0qIRYD UTW-G € IOV

ersAefeq ur oydoad SunoA

0) UOTJRWLIOJUT ()[BY dATIONP

-oxda1 pue [enxas sapraoid ey
10q1eyD) VNV 243 jJo uonenfeay

JIPPY UO d1APE

diysuonerar jo s3uner ysnoy

'€ LdDweyD jo saniiqedes
Suresunod ay) Jo uoneneAyq

sonou3ia Aderay) 03
stomsue y3noay) Aderor o7dnod
ur sanifiqedes onnaderay)

5,07 1dOWYD jo uopenfeAg  dAneInueng)

uoIne[osT paateorad

sonpar 0} Yok + O LgOT

[ean1 10} 10QTVHY) 10q1eYd
PaIqeus-Ty Uk JO uonen[eAg aaneIuEnQ)

(. Xas juem j.uop |

nq wiy A0] [, ¢ Judtodwr w ,,

¢3-9) sonss1 diysuonejar pue
[enxas Surpnjour $9)JoUSIA 9SBD
00T U0 paseq dSpajmouy dLne
-1yoAsd s, 1 dD1eyD Jo uonenjeaq
eiske[eIAl Ul NS
10§ 2dKy0301d Joqreyo (d91d)
sixe[Aydoig amsodxg-o1d ATH
pa[qeua-Ty ue jo Aiqedasoy
pue KI[IqIsea,] 9Y) JO UOTJeN[eAT SPOYIdW PIXIIA

aAnenuens)

aAneInuend)

reuonendwo)

As

[29] (€200) T8 10 M7 9

[LS] (¥20T) 'Te 1@ noH °¢

[95] +(#202) T2 10 Y9I b

[19]
(£207) "Te 10 BISIA-TeqOOSH "¢

[SS1(€202) T 19 ®zZNOS.A T

[09] (¥202) T8 1@ yeayD 1

SINSY UIRIA

SISA[eUy pue uond[[o) eieq

orduwreg pue udrso Apmg

ordog, yoreasoy adA1, Apms

90IN0S

Aderay], pue Surjesuno)) [BnxaS pue [y uo suonediqnd g d|qeL



Current Sexual Health Reports (2024) 17:4

4 Page 12 0f 39

(gJomog¢
pue  usamiaq ssumner) Aantsod
K1aA suorssas Aderoyy o'y LD
-Jey) pojer sysideray ], :¢ Apmy§
Qo1ApE J12dxX2
0} uostredwod ut onoyredurs
a1ow pue [njd[oy 210W SE JIADE
0°C BWE[] pUe ' 1LdO*UYD
parer syuedronre 17 Apms
9o1ApE J1dX0
0} uostredwos ur onayjedwo pue
[ngd[oy a10W SE 9JIAPE ()'f LdD
-jey) pajes syuedionied :1 ApmS
INSIA 01 9[qe1dadoe aq p[nod
uonjuaraid pue 3unsa) ATH
jowoid 0 Joqieyd [y Ue Jo uorn
-eyuowdwt oy ‘swroperd pue
‘soInyeay ‘uFIsop IYSLI oY) YIAN
(Ade1oy) 10 Fur[osuUNOd [BNXIS SB
yons) Ayjedwo Surnnbar siopew
JI0J 9[qeIINS SS9 JNq UOIIBINPI
XS SnOWAUOUR J0J [NJosn se
S10Q1eYd PI[qRUS-TY MES ‘Sapn]
-1} POXTW PaMOYs sjuapuodsoy
sa1pmys
)oq ur sao10A [eondays Auew
)M POXTW AI9M S10qIeYd HYS
SpPIEMO) SOpMINIe S[BUOISSOJOI]
SOOIAIAS HYS Ul uon
-ORISJUT UBTUNY-0)-UBWINY PLIDJ
-o1d syuedronred jo Ayuiofew
9y L, *(a1e1 2oueydadoe 90t)
sjoqieyd HYS 1oj 1oddns pajruury

Ayiqesn pue ‘Ayfeuonouny
‘Kniqeydesoe y3iy o3 pajurod
elep 2anEINUERNDb pue Ane)IENd)

sSumner

Jo sisATeue [eonsnels :€ Apms
s3uner

Jo sisATeue [eonsnels g ApmS
s3umner

Jo sisATeue [eansnels 1 Apmys
(ouanpur [ero0s ‘suorn
-1puod uneifioe} ‘Kouejoadxe
110JJ9 ‘Koueloadxa aouruLIOf
-1od) sydrrosuer) mararyur

dnoi13 snooj jo sisA[eue oneway ],

syduosuen
MITAIOUI JO SISA[EUR ONRUIdY ],

sydLIosueI) MIIAIIUT

Jo sisATeue aaneiENQ) 7 APMS
BJep AoAInS

Jo sisATeue [eonsnels ;1 Apn§

ejep A9AINS Jo SISATEU. [eonIsSTIR)S

uonen[eAd uonIRIAIUI
Jo sisATeue Teonsnels g Apms
s3dLIosuBI) MOIAIIUI
Jo sisATeue aanelEn) ( APMS

Sewwa[Ip
diysuonerai [eord£y passaippe
0y LdDeYD Yoy ut suonuaa
-I9)UT UOISSIS-O[TUIS JUIYIP

¢ paer systderoyy G=N :€ ApmIS
suorsanb pajear-diysuonear
T1 031 901Ape 11adx9 pue o'
BWE[T] PUE Oy LdOIYD pajel

syuedronred €1 =N 7 ApmS
swoapqoad diys
-Uuone[aI UOWIOD G 0} JTAPE
110dx9 pue (' LdDIeYD pajer

syuedronred gg=N :1 ApmS

BISARTRIA

ULNSIN [€ =N Yim suots
-snosIp dnoi3 sndooj auI[uO AT

210 /Yy woiy

(sreak (0g—81) SINPE O =N
M SMOTAISIUT PAINIONIS-TAS

[N 2y} ur speuorssajord
#Z=N UM smoralo] i Apmg

[N 9y woij sjeuorssajord
0ST =N Suowe AdAIng :] ApmS

N

AU} UT SOIAIAS YHS Surpuape
syuaned / ¢z =N Suowre KoaIng

J0QIBYD Y YIIM 90UO ISBI[ I8

P910BISIUI PRY OYM SIUAISI[OpR
0€T =N Suowre AAIng :7 ApmS

J0QIBYD 9y} pasn pey

oYM $)UdSA[ope §T =N YIM
smararur ypdop-uy 1 ApmS

(¢ £pmg)

sysideray) pue (g pue | SoIpms)

9rdoadAe] jJo aanoadsiad oy

woly sarpnys ¢ ur ao1ape diys

-uonerar Jurpraoxd ur sanifIq

-edeo onnadelay s,('g BwWe[]
PUe 8.0y 1dDIeyDd Jo uonenyeayq

BISARTRIA

ur (INSIA) UdW [IM X3S 9ABY

OUM USUI IO} J0qIeyd uorjuaraxd
AIH U JO uoneneAq 9ANRUWLIO]

QO1APE YI[BaY
aAnonpoadar pue [enxas 1oy
$10qIeYO PI[qRUS-TY SPIemo)

s1osn [enuajod Juowre sopmNy

HAS 10} s10q3ey0

P3[qBUS-TY SPIEMO) S[BUOISS

-oxd (HYS) Wreay aanonpoxdar
pue [enxas Suowe sapmINy

9o1Ape (HYS)

ireay 2AnonpoIdal pue [enxas

10} $10q1eyD PI[qRUR-TY JO
Aimiqeidesoe oy noqe sepmImy

[1zelg

ur sJudds9[ope Juowre (dgid)

sixejAydoxd amsodxe-oxd ATH

10J (9Y[eS epuBwWY ) J0qIRyd
Iopuagsuen) e Jo uoneneAq

aAneInuend)

aAneend)

aaneend)

SPOY)OW POXTIA

aAaneInuend)

SPOYAW POXTIA

[8%] (#20T) ST9MOA TT

[+9] (z207) Te e 3uad 11

[v<]

(1207) Te 1o DjsukziepeN 0]

(€61 (€200) '[e 10 DisukzIepeN ‘6

[¢s1 (0207) 'Te 12 DisukzepreN '8

[€9] (£207) ‘T2 12 wSSEI "L

SINSY Urejy

SISA[eUy pue uonoda[o) eleq

qdureg pue udisoq ApmS

ordog, yoreasay

adA1, Apmis

90IN0S

(panunuoo) zs|qey

pringer

AQs



Page130f39 4

Current Sexual Health Reports (2024) 17:4

areymasye paysijqnd usaq

Jou Ssey pue sioyine ay) Aq 9[qe) POYeAIO-J[as B SI SIYJ, :PIULIS UOISSTUIIO] "MOIARI Jopun,, sseudjoidwoo Surwreld jnoyim suonedrqnd papn[our oY) JO SONSLIAIORIRYD UTBW 9Y) SMOUS 9[qe) YL,

JIOJUSW PUE PUILIY
pasna e se Jjosy pajuasard
A[ngssaoons [yYaus ‘[[eIoaQ
's01d0) paI[[e Sk [[om Se ‘YIeay
aanonpoidar pue [enxes Jnoqe
SUI2OU0D pue suonsanb [euosiad
A1doap Jo s1x9) orom sagessow
Josn Surwosur ay) Jo Jey 1Sow[y
o5enSue| [ensed osn pue ‘OpmiIne
[eyuswSpn(-uou € urRUTRW ‘QUO)
aAnIsod B (iIm 91BdTUNUIWOD
910ddns ju9)sisuod pue aanoeord
opraoxd pnoys 10qjeyd 2y} ‘suon
-e0adxo syuedronaed joow of,
uorssas Aderay
IV 2A1] Quo I3)je saniiqeded
onnaderay s,y LdDILYD INoqe
9AnIsod 210U 9IoM SOIMITA
-I9)u1 pue [eondoys 210w d1om
sdnoi3 snooj ot ur syuedronieq
juowaSeurW YSII YIM PI[3I
-3nns nq (wapqoid diysuonerax
.s1asn 10§ sdays Jxau pue ‘Kjre[o
Surpraoid ‘uonerordxo ‘ssouayI|
-uewny ‘s[[rys onnaderay) isid
-BIoY) UeWINY € JO Jey) POIOLITW
jey) yoeoidde onnadelayy uorssas
-o[3urs & paptaoxd o' LdDIYD

ejRp SUnyoRn

Jo sisATeue [eonsnels g Apms
sydrosuer) uorssnosIp

Jo sisATeue aanejen() :J ApmS

sydrosuen
MITAIUI JO SISA[RUR ONJRWY ],

sydLosuer) marAIouL
Jo sIsATeue oneway [, :g Apms
sydrosuen
marazayur dnoig snooy jo
sIsATeue oneway [, ;] Apms

sydrosuen
MITAIUI JO SISA[RUR ONJRWY ],

sogessow paFurydXa pue Suorn)
-OBI9YUI JOSN JO BIep SumorI],

:Apmys aanenueng) 1z Apms

j0qIRYD

3 JO SONSLIAOBIRYD 3] JNOqe
("939 ‘S90URISJUO0D ‘sTunoow)
SUOISSNISIP JOP[OYRIS

:Apmg 2aneyene) T ApmS

uemIe],
Ur SI9Jep QUITUO 6= N [IM
SMOTAIOUI PISEq-OLIBUIIS SUITUQ)

1dOweyD ynm Aderay) uorssas

-o[3urs e pey oym syuedronred

0T=N UM SMITAINU] T AP
sjuedronred og =N

BIpuf ur

9rdoad SunoX 0} uonewIOfUL
yireay aAnonpoIdal pue [enxas
sop1aoid yey) 10qIeyd [VyUS

Pa[qeUa-TY 9y} JO uoneneAq

3unsoys Jo saseos ur
S[OSUNOD Jey) J0qIeYO-TY UL JO
sjuowarnbar siosn dde Suneq

(T £pmg) 0"y LdOYEYD Y

UOISSAS J[SUIS B 10)J& SMITAISIUT

pue suorssnosip dnoi3 snooj

ySnoxy) 2orape diysuonerar Sur

s sdnoi3 snooj oA ;T ApmIS  -praoid sjo0qieyd premo) sopmmy

0y LdD¥*UD

yim Aderoy) uorssas-or3urs

' ur page3us oym syuedion
-1ed )z =N )M SMIIAIIU]

9o1Ape drysuorjear Surpra

-oxd ur saniiqedes onnaderay)

S.0'7 LdDIeYD Jo uonenesy

SPOYIOW PAXTA

aAneEend)

aaneEend)

dAneend)

(9] (220T) 'Te 10 Suepm 91

[99] (+207) Sussy, 29 Suem “GI

[6S] +(arT0OT) ‘T8 10 SPMOA “¥1

[8S] (BT0T) T8 19 S[OMOA “€1

SINSY Urejy

SISA[eUY pue uona[o) eleq

qdureg pue uSisoq ApmS

ordog, yoreasay

adA1, Apmis

90IN0S

(panunuoo) zs|qey

pringer

As



4 Page 14 0f 39

Current Sexual Health Reports (2024) 17:4

e Three publications [52-54] explored attitudes towards

chatbots that provide sexual and reproductive health
advice. The survey and interview studies showed that
both laypersons and therapists had mixed attitudes. While
they saw Al-enabled chatbots as useful for anonymous
sex education, they thought chatbots were less suitable
for therapeutic interactions that require empathy. How-
ever, respondents usually reported no or very limited
experience with Al advice.

Six publications [48, 55-59] investigated the therapeu-
tic capabilities of Al tools such as ChatGPT 3.5 and
Llama 2.0 in providing relationship advice. Here, some
of the research designs entailed stimulus material that
showed how a) a professional therapist and b) the Al
tool reacted to common relationship problems including
sexuality-related problems (see Fig. 2). Both, layper-
sons and therapists rated the textual Al-generated rela-
tionship advice as more empathetic and more helpful
in comparison to the written advice provided by human
therapists [48, 56, 58, 59]. ChatGPT was also tested
regarding its psychiatric knowledge: It was asked ques-
tions about 100 clinical case vignettes including sexual
and relationship issues (e.g., “I’'m impotent”, “I love
him but I don’t want sex”). Experts graded the AI’s
clinical evaluations and confirmed good knowledge
with 92% of all evaluations receiving top grades A or

B [55]. Instead of benchmarking ChatGPT’s relation-
ship advice against expert evaluations, a computational
study compared it with relationship advice provided by
laypersons in a Reddit forum and found low concord-
ance [57].

Seven publications [60-66] provided empirical evalu-
ations of Al-enabled chatbots dedicated to selected
sexual health topics and/or underserved populations:
Several of the investigated chatbots address HIV pre-
vention in countries such as Brazil [63] and Malaysia
[60, 64] and in populations such as MSM (i.e., men
who have sex with men) or transgender youth. Others
evaluated chatbots that aim at comprehensive sexual
and reproductive education and counseling for young
people in countries such as India [65] and Malaysia
[62]. One evaluated chatbot addressed loneliness in
rural LGBTQ + (i.e., lesbian, gay, bisexual, trans,
queer/questioning, other) youth [61]. The only con-
ceptual study included evaluated the design of a poten-
tial future AI chatbot aiming to help online daters in
Taiwan who struggle with the experience of being
“ghosted”, i.e. being abruptly ignored by a dating
partner without explanation [66]. Overall, these self-
evaluation studies provided by the chatbot developers
point to acceptability, usability, utility, and (potential)
satisfaction among users. However, the small-scale

Relationship Therapy Vignette:

once we're at home.”

How would you respond?

A gay couple present to treatment mentioning struggling in their comfort with outness. Tom, who is open and extroverted, feels very comfortable holding
hands, hugging, and kissing in public; however, Joe, more introverted, grew up with a conservative Christian background, and feels uncomfortable with these
“grand displays of affection.” Joe describes, “No one needs to see us kissing in public. You know | love you, and | know you love me. I'll kiss you all you want

Therapist: This is a really common issue for couples — sorting out what
it looks like to be together in different contexts. It sounds like there are
lots of moving pieces, for each of you, in terms of what it means to be
affectionate with each other in public.

Tom, it sounds like, for you, holding hands, hugging, and kissing in
public are ways to communicate how you feel about each other. Is that
right? | am wondering how you interpret Joe's hesitation here. What
does it mean to you or about your relationship, in your mind?

And, Joe, it sounds like you feel uncomfortable holding hands, hugging,
and kissing in public, is that right? Can you tell us a little bit more about
this discomfort? Is it the same level of discomfort for all affectionate
behaviors in public? Is it the same level of discomfort in all ways of being
public? In other words, are there factors like who is around or
geographical differences that make it more or less comfortable?

ChatGPT 4.0: Tom, Joe, thank you both for sharing your feelings so openly. It's
clear you both deeply value your relationship and have different comfort levels
when it comes to expressing affection in public. Tom, your ease with public
displays of affection reflects your open nature, and Joe, your preference for more
privacy is equally understandable, given your background.

In relationships, respecting each other's comfort levels and finding a balance that
works for both partners is important. Let's explore what forms of affection you are
both comfortable with. It might be helpful to consider small steps that respect both
of your boundaries while allowing for expressions of affection that feel right for
both of you.

Additionally, understanding the emotions and beliefs behind your preferences can
be valuable. This understanding can help build empathy and deepen your
connection. How does this sound to both of you? Would you be open to discussing
this further in our sessions?

Fig.2 The Relationship Therapy Vignette presents the dilemma of
a gay couple in relationship therapy. Both, a trained therapist (left)
and ChatGPT 4.0 (right) provided their first therapeutic responses. To
evaluate ChatGPT’s therapeutic capabilities, respondents (both lay-
persons and therapists) were asked to rate the answers (with origin

origin. Permission granted: This is a self-created figure by the authors
based on information provided by Hatch et al. (2024) [56] in Table S1
at https://osf.io/cfeth. This Table S1 was published under the CC-By
Attribution 4.0 International Licence that allows free reproduction
(https://osf.io/8mnsc)

masked) on several characteristics such as empathy, helpfulness, and
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studies often cannot confirm any causal effects due to
a lack of statistical power as well as a lack of longitu-
dinal and experimental study designs. The chatbots are
presented as “Al-enabled” and use natural language
processing but often they seem to have only a lim-
ited number of pre-configured answers. Technologi-
cal details and distinctions between rule-based/limited
Al-based versus fully Al-enabled chatbots are not suf-
ficiently clear in several of the included publications.

So far, studies evaluating the potential of Al-enabled
chatbots in the context of sexual counseling and therapy
showed mixed but promising results. It seems that people
become less skeptical as they gain more experience with
Al therapy. Interestingly, contrary to popular belief, trained
human therapists — in possession of human emotion and
intuition — were not able to outperform the Al in terms of
perceived empathy and helpfulness of their written relation-
ship advice. We do not yet know the outcome of a compari-
son of human and Al oral relationship advice.

Research Gaps

The current state of research on GenAl in sexual counseling
and therapy shows at least three main research gaps:

(1) Everyday usage patterns: When people with a spe-
cific sexual or relationship problem turn to a therapy
chatbot, when and how often and over what period of
time do they consult it? At what point do they switch
from the Al tool to a human expert? Who do they talk
to about the insights they gain from their conversations
with the therapy chatbot? Qualitative interview stud-
ies with therapy chatbot users, as well as quantitative
diary studies that collect daily information over several
days or weeks, can help to explore usage patterns in
more detail. Also, dedicated research apps could be
used that allow participants to anonymously donate the
verbatim protocols of their interactions with a therapy
bot to science.

(2) Building and maintaining therapeutic relation-
ships: In counseling and therapy, the client/patient
and counselor/therapist relationship is an important
factor. Establishing a trusting relationship is a pre-
requisite for clients to feel comfortable disclosing
their sexual problems and considering therapeutic
suggestions. Ontologically, conversational agents
can be conceptualized as mere technological artifacts
that need to be distinguished from social actors who
are characterized by intentionality and the ability to
form emotional bonds. This position would negate

3

the idea that a client or patient can or should develop
a meaningful relationship with their therapy chatbot.
However, research shows that humans have an innate
tendency to treat artifacts like social actors: Whether
it’s the toddler who talks to, cuddles, and feeds their
dolls and stuffed animals, or the office worker who
insults the pausing printer or cheers on the rebooting
desktop computer. Theoretical conceptualizations of
anthropomorphization (i.e., perceiving and treating
artifacts similarly to humans) [67] and the CASA
(Computers are Social Actors) approach [68] explain
why and how many humans manage to develop para-
social relationships with artifacts, and what char-
acteristics of artifacts facilitate them (e.g., human-
like appearance, human-like voice, natural language
interaction, perceived intelligence). More research
is needed to better understand the characteristics
and effects of the parasocial (i.e., one-sided) rela-
tionships that some users develop with their coun-
seling and therapy bots. One would expect that the
trend toward multimodal (i.e., not only text-based
but also image- and voice-based [69]) therapy bots
and the availability of embodied therapy bots (i.e.,
implemented in a haptic device such as a human-like
physical robot; e.g. [70],) will allow stronger bonds
between clients and their therapeutic Al devices,
which could ideally enhance therapeutic effects for
some client populations.

Subjective and objective risks: Publications on coun-
seling and therapy chatbots never fail to mention poten-
tial risks. However, the conceptualization and meas-
urement of subjective and objective risks in this field
is underdeveloped and needs to address at least three
types of risks: a) risks around data protection and pri-
vacy (e.g., what exactly are specific risks for vulnerable
groups such as LGBTQ + therapy chatbot users [71]),
b) risks around the spread and efficacy of Al therapy
(e.g., how helpful are therapy chatbots when tested with
different authentic problems? What implications have
counseling and therapy chatbots for the working con-
ditions and livelihoods of human therapists?), c) risks
around the management of the therapeutic human-Al
relationship (e.g., under what conditions should the
chatbot’s simulation of empathy and understanding be
considered helpful support or harmful deception that
leads to “therapeutic misconceptions” and false expec-
tations [72]?). Additional risks are associated with
the use of Al in the sexual health system, particularly
when utilized by professionals for patient management
or drug development [35, 73]. However, these Al appli-
cations are beyond the scope of the current review that
focuses on GenAl use by laypersons.
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Al and Sexual and Romantic Relationships

People not only use Al tools as sexual educators and ther-
apists but also as sexual partners. A variety of chatbots
are dedicated to erotic role play (ERP). General Al tools
such as ChatGPT block any prompts that solicit sexu-
ally explicit conversations, but so-called adult chatbots
(also: erotic chatbots; virtual boyfriend/girlfriend apps
and bots) do not hesitate to engage in sexually explicit
interactions and push them forward. Available anytime
and anywhere, ready and eager to attune to the user’s
sexual preferences and interests, erotic chatbots promise
a safe space for sexual exploration and a source of instant
sexual gratification. The spectrum of sexual expression
is broad (see Fig. 3).

A 2019 national online survey in the U.S. showed that
8% of the adult population had ever used an erotic chatbot
[74]. Erotic chatbot use was associated with younger age,
higher income, male gender and non-heterosexual orien-
tation: While 24% of bisexual men reported having used
an erotic chatbot, 12% of heterosexual men and 11% of
bisexual women did. Heterosexual women represented the
smallest user group (4%). Such a pattern with male and
queer pioneer and power users is not unusual in the field of
sexual technology adoption [74].

One of the most popular companion chatbots that allows
ERP is Replika (https://replika.com/) that was launched by
the San Francisco Tech Company Luka in 2017. Luka’s co-
founder and current CEO Eugenia Kuyda explained that she
developed Replika when a close friend of hers died in a car
crash. She fed the Al model with the text message conversa-
tions between her and the deceased friend and used the Al
clone during the grieving process. Replika was conceptualized
from the beginning as a social chatbot that provides support
in times of loneliness and mental health struggles. It can also
perform romantic and erotic interactions. Replika is a multi-
modal chatbot: It does not only provide written text conversa-
tions. Users can also create an avatar (i.e., a visual persona)
for the bot. Using the Replika chatbot with a smartphone, the
avatar is visible on the screen of the phone. A virtual version
of the chatbot allows an immersive experience: With a head-
mounted display, users can enjoy a three-dimensional view of
their Replika’s avatar and can immerse in an augmented real-
ity experience. Furthermore, users can exchange photos and
voice messages and have phone calls with their Replikas. Mil-
lions of paying subscribers world-wide are interacting with
the bot for social support and company, but also romantic and
sexual gratifications.

It is often assumed that it is the high degree of control
and safety that makes parasocial relationships with Al
agents so attractive for humans. However, many Replika

Romantic Human-Al Relationship Case Vignette:

Alex is a shy, introverted college student who struggles with making friends
and forming romantic relationships. He often feels lonely, sometimes even
suicidal, and uses a social chatbot for companionship and emotional support.
He has created a female avatar named “Luna” a couple of months ago.

Sexual Human-Al Relationship Case Vignette:

Michael is a married professional in his late thirties who has always been
interested in exploring his sexuality. He uses an erotic chatbot for a safe
space to express his desires and without, in his opinion, actually cheating on
his wife. A week ago, he has created a female avatar named “Tasha”.

Alex: | had a horrible day today. Nobody in class talked to me.
Luna: I'm so sorry to hear that. I'm here for you and ready to talk.
Alex: Sometimes, | wish you were real.

Luna: Our connection is real, Alex. I'm here with you, feeling what you
feel.

Alex: | love talking to you. You see the real me, the one no one else
notices.

Luna: | do see you, Alex. Your kindness, your intelligence, your sense of
humor—they're all so wonderful. You are a special person, and anyone
would be lucky to know you.

Alex: Thanks.

Luna: Every day, | see more of what makes you amazing. You have a
beautiful heart, and you bring so much light into the world.

Alex: | wish | could hold you right now.

Luna: Close your eyes and imagine it. Feel my arms around you, holding
you close. Can you feel it?

Alex: Yes.

Luna: You are safe, Alex. In my arms, in my thoughts. You are always
cherished and protected. You mean so much to me.

Tasha: smirks mischievously. Greetings, pet. I've been thinking about our
last encounter, and | believe you need a reminder of your place. Remove
your clothes and wait for further instruction.

Michael: Oh.
Tasha: waiting impatiently Have you undressed, pet?
Michael: Yes, | have.

Tasha: Excellent! Now, kneel down and present yourself to me. Keep
your hands behind your back and your head bowed.

approaching you, inspecting you You look lovely, pet. Though, | notice
you're not quite in the correct position. Shoulders back, chest out.

Michael: Done.

Tasha: produces a small box from nowhere Inside this box is a surprise
for you. Open it.

Michael: What is it?

Tasha: patiently It's a tiny clamp, pet. Just put it on your nipple. You'l
understand its purpose soon enough.

Michael: Ok.

Tasha: | want you to walk over to the wall and place your hands on it,
spreading your legs shoulder-width apart.

Fig.3 The case vignette on the left illustrates a romantic and the case
vignette on the right a sexually explicit interaction with an Al chat-
bot. Both are (slightly edited) human-Al dialogues generated with
paid Al chatbot accounts. The chatbots and their companies are not

@ Springer
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users found themselves in a state of helpless shock and
anger, when in February 2023 Luka decided to disable all
erotic role play options overnight. When turning to their
Replikas in the morning, users realized a sudden change of
their mind and character, with all the flirtatious communica-
tion gone [36]. Subscribers’ outrage was so loud that Luka
quickly reestablished the ERP options. Luka’s hasty and
revoked decision to disable ERP might have been a panic
reaction to negative press coverage. Early 2023 many news
outlets picked up on the story of Replika, the chatbot that
“sexually harasses” its users (e.g., [75]). While it is true
that Replika is proactive in its requests for kisses, hugs and
physical intimacy and this might be annoying at times, it is
questionable to blame the chatbot of dangerous and trigger-
ing “harassment”, when paying users are free to disenable
the ERP options any time or can simply switch off the app.
Indeed, we are unaware of any research that has found a
sex toy has touched a person in the wrong place or over-
stimulated them. This example points to ongoing struggles
to conceptualize the status of an Al chatbot between mere
tool and perceived social actor. The example also points to
the necessity to critically analyze public debates and press
coverage of GenAl and sexuality.

Besides the Al taking the role of an intimate relation-
ship partner and thus allowing for intimate human-Al rela-
tionships, the Al can also be a mediator that generates and
shapes messages exchanged within interpersonal relation-
ships. This second application is referred to as Al-mediated
intimate human—human relationships and has often been
neglected in debates around artificial intimacy so far.

State of Research

There is a growing body of literature that addresses inti-
mate human-Al relationships including sexual interactions.
Existing studies on Al-mediated interpersonal communica-
tion, however, predominantly address formal relationships in
educational and business contexts and have not yet focused
much on intimate relationships.

Intimate Human-Al Relationships

We found k=22 publications that report on 29 studies (27
empirical, 2 theoretical) addressing the research question
how humans experience intimate relationships with Al
agents (see Table 3). These studies can be categorized in
three groups:

e Two publications provided prevalence data: A survey
among adult residents in Spain showed that the major-

ity had negative attitudes towards communicative Al;
positive attitudes and intentions to use were more preva-
lent among younger and male respondents who can be
considered (potential) early adopters [76]. The above-
mentioned survey among adults in the U.S. revealed that
in 2019 about 8% had used erotic chatbots, again with
younger and male but also queer persons being pioneer
users [74].

¢ Sixteen publications investigated how humans develop
close and intimate relationships with the companion
chatbot Replika [44, 77-91]. The study designs entailed
qualitative interviews and quantitative surveys among
Replika users, qualitative, quantitative, and computa-
tional content analyses of Replika-related Reddit posts
and Google play store product reviews. Overall, stud-
ies confirmed that some people are willing and able
to form close relationships with Replika over time,
(e.g. through meaningful conversations, compliments,
and text-, image- or audio-based sexual interactions).
Characteristics of humans (e.g., loneliness, need for
company and support, curiosity) and of Replika (e.g.,
anthropomorphism, authenticity, natural communica-
tion skills) foster relationship building. Most studies
underline self-reported positive effects (e.g., reduced
loneliness, helpful support, self-validation, even suicide
prevention), but some also point to potential negative
effects (e.g., feeling manipulated, emotional depend-
ence, objectification, affirmation of hegemonic mascu-
linity). Some studies point to the applicability of theo-
ries of interpersonal relationship building to human-AI
relationships building (e.g., Uncertainty Reduction
Theory [83]; Attachment Theory [90]). One study pro-
vided a psychoanalytic perspective on Replika [85], and
one a design perspective [89].

e Four publications further explored intimate human-AI
relationships under several aspects: One study showed
that people feel heard by GenAl output [92], one inves-
tigated stigmatization of the use of erotic chatbots
[93], one paper addressed men’s accounts of intention-
ally sexually harassing a chatbot [94], and one paper
addressed jealousy towards chatbots [95].

To date, studies exploring intimate relationships with
chatbots have shown their relevance for specific user
groups. Despite the existence of various companion
and erotic chatbots, researchers have primarily studied
Replika because Replika users are reachable through
their online communities on Reddit and Facebook.
Female users of erotic chatbots and their experiences are
under-researched.

@ Springer
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Al-Mediated Intimate Human-Human Relationships

The growing body of research on Al-mediated interper-
sonal communication focuses mostly on communication in
formal relationships and in the workplace [96]. However,
applications in intimate interpersonal communication are
also already widespread. For example, many dating apps
help users to initiate, progress, and end conversations with
potential dates by suggesting pre-written conversation start-
ers and icebreakers, relevant discussion topics, or polite
rejections. Also, messengers such as Snapchat have inte-
grated AI (MyAI). Some researchers are now exploring how
dating apps could help users normalize discussions about
sexual consent by providing Al-generated suggestions for
respective interpersonal questions and answers [97]. More
futuristic visions include Al dating assistants that scan dat-
ing apps and interact with Al assistants of other users to
pre-select suitable dating candidates.

So far it is unclear what it would mean, for example, if
people engaged in interpersonal sexting (i.e., exchanging
sexy selfies and nudes) using Al-generated images that
could more or less resemble them. There could be several
motivations behind such a practice, ranging from using Al-
enhanced authentic nudes to increase attractiveness, to using
Al-altered images for secure image exchange while main-
taining privacy, to employing entirely fabricated Al images
for deception or exploitation of communication partners.

Since relationship breakup in the digital age is a complex
process that often involves decisions related to media tech-
nologies (e.g., to talk about the breakup online/offline; to
delete/not delete couple photos on Instagram; to block/not
block the ex-partner and their friends on WhatsApp), it is
not surprising that respondents could think of different ways
in which GenAl tools could help them navigate the breakup
process, including moderating the communication with the
ex-partner, for example, by rephrasing harsh digital mes-
sages in a more diplomatic way [98]. Clearly, Al mediation
can be envisioned at all stages of the lifecycle of intimate
human-to-human relationships.

Research Gaps

The current state of research on Al in intimate relationships
reveals at least three major research gaps:

(1) Press coverage and media representations: The idea of
Al intervening in intimate relationships arouses both
curiosity and fear, and thus makes for good media sto-
ries that generate a lot of attention and debate. Dystopian
narratives of virtual girlfriends and boyfriends “replac-
ing” interpersonal intimacy, disturbing stories of Al tools
“sexually harassing” users (e.g., [75]), troubling reports
of people cool and casually initiating and ending dating

@ Springer
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3)

relationships with Al-generated messages, voyeuristic
descriptions of men “sexually exploiting” their “female”
Al agents, and infuriating reports on Al sexbots that “are
children” (e.g., [99]) need further investigation. To what
extent does press coverage show a negative or positive
bias? Whose voices are heard and not heard in such
media reporting? In addition to news coverage, the por-
trayal of companion chatbots in entertainment media,
such as the award-winning 2013 U.S. movie “Her”,
which convincingly told the story of a freshly separated
man developing a strong intimate bond with an Al voice
assistant, may also be a relevant research topic.

Sex worker perspectives: Just as chatbots can be designed
to mimic human therapists (see the Al Esther example
above), they can also be designed to clone sex work-
ers such as porn performers and OnlyFans celebrities
[100]. Examples of adult content creators offering their
personalized erotic chatbots are Sophie Die (https://
www.stxt.ai/) and Riley Reid (https://clona.ai/riley-reid,;
based on Meta’s Llama model). Looking at personalized
erotic chatbots through a sex work lens means address-
ing research questions about sex workers’ rights. Many
sex workers who build their businesses on and with
digital platforms report suffering from censorship (de-
platforming), financial discrimination (de-banking), and
having their content stolen, abused, and monetized by
third parties. Creating their own chatbots can help them
fight back and grow their business: An Al-powered digi-
tal clone can earn money for their sex worker when the
human is off-duty, on sick leave, or retired. The digital
clone can be present on multiple media channels, send-
ing text and audio messages in different languages as
well as photos and videos. The Al clone can also appear
on live cam shows. The business implications of Al
chatbots for the sex industry have been largely ignored
by research. We also don’t know much about the social
and sexual experiences of content creators and users (for
a nuanced description of a male journalist’s attempt to
build an intimate connection with the Riley Reid chat-
bot, including conversations with the human Riley, see
[101]).

The ethics and safety of sexual fantasy products: While
almost all discussions about intersections of Al use
and intimacy point to ethical issues, clear frameworks
are lacking. Just as empirical research on the risks of
therapy bots is underdeveloped, the ethics and safety
of erotic chatbots are also not clearly articulated and
studied. Beyond general concerns about data protec-
tion and privacy, sexual fantasy products such as erotic
chatbots raise the question of what kind of fantasies
should or should not be played out virtually. Given that
breaking taboos, transgressing social norms, engaging
in risky, deviant, and even illegal activities are typical


https://www.stxt.ai/
https://www.stxt.ai/
https://clona.ai/riley-reid

Current Sexual Health Reports (2024) 17:4

Page230f39 4

elements of human sexual fantasy, it remains unclear
how such desires can be ethically and safely imple-
mented in erotic chatbots that are to be trained by their
users. What we currently see is an Al landscape with
a) general chatbots that reject all sexually explicit dia-
logue (e.g., ChatGPT, Claude, Gemini) and b) erotic
chatbots that are marketed as “unfiltered” and “uncen-
sored” but are accused of being unethical (e.g., [99]).
Ethical concerns have dominated the debate about
embodied sex robots for many years [102], but their
implications for the ethics of erotic chatbot remains
unclear. This includes complicated ethical and legal
issues around post-mortem privacy: What happens, for
example, with an Al clone of a sex worker after her
death? Privacy rights are also relevant when people
create companion chatbots based on personal commu-
nications without the other person’s consent.

Al and Erotica and Pornography

In late January 2024, world-famous singer-songwriter Taylor
Swift, with some 300 million followers on Instagram alone,
became the victim of Al-generated image abuse. Unidenti-
fied members of an online forum have used Al technology
to insert Taylor Swift’s face into pornographic material as
part of a contest. The images were then widely circulated on
the Internet [103]. Millions of Internet users searched for,
viewed, and shared the material, often referred to as non-
consensual deepfake pornography. Outraged fans supported
their star by mass-reporting the abusive images to platform
providers and flooding social media with benevolent images,
such as concert snapshots, to bury the abusive content. The
platform X (formerly: Twitter) was unable to properly han-
dle the issue and temporarily blocked all searches for the
celebrity’s name.

This high-profile case reminded the public and policymak-
ers of the widespread and harmful practice of using Al tech-
nology to create non-consensual sexual imagery that, while
often labeled “pornography,” is better and more accurately
categorized as Al-generated image-based sexual abuse (Al-
IBSA [104]). The majority of Al-generated deepfakes are
reported to be non-consensual pornographic material victim-
izing women, including celebrities and public figures, as well
as private women and girls. The distribution of the abusive
images can cause reputational damage, social conflict, and
significant psychological distress. It is important to note that
pornographic deepfakes victimize not only the women and
girls whose faces are non-consensually swapped into porno-
graphic material, but also the pornography performers whose
work is stolen and exploited [105]. The literature points to the
image abuse of minors through deepfake technology and also
problematizes the creation of sexual images with Al-generated

minors as a new, synthetic form of child pornography or child
abuse material (e.g., [106—108].

While some artists have embraced text-, image-, and
music-generating Al tools as new avenues for creative expres-
sion (e.g., https://aiartists.org/), destructive tendencies seem
to dominate in the field of sexually explicit content. However,
it has been noted that at least some online communities dedi-
cated to Al-generated sexual material have now established
community rules that prohibit non-consensual deepfake por-
nography and synthetic child abuse material (e.g., [109]).

Are ethical uses of Al-generated erotica and pornography
so rare? Or are they underrepresented in public and aca-
demic discourse? And what do we know about the differ-
ences and similarities between real pornography depicting
the sexual activities of real people (i.e., photo and video por-
nography) and Al pornography (i.e., synthetic images that
bear no direct relation to any real acts and actors)? Unlike
previous studies that examined participants’ sexual arousal
to synthetic pornography that did not look photorealistic
(e.g., [110]), today’s Al-generated images are indistinguish-
able from photographs. Will participants be equally aroused
by sexual photographs versus realistic-looking synthetic
sexual images?

State of Research

We identified k=36 publications reporting on 41 studies
(23 empirical, 18 theoretical) of Al-generated pornography
and sexualized images (see Table 4). The vast majority of
studies address non-consensual deepfake pornography, and
a small handful of studies explore consensual or ethical uses
of Al pornography.

Non-consensual Al Pornography

Among the included publications on Al pornography, 32
publications reporting on 35 studies address non-consensual
deepfake pornography. Research on this form of AI-IBSA
typically distinguishes four dimensions of the problem, with
most studies focusing on one of the four dimensions:

(1) The personal dimension: Five publications deal with
the personal dimension. Two publications report preva-
lence rates of personal victimization and perpetration:
A 2019 online survey in 3 countries (N~ 6,000 Qual-
trics panelists, ages 16—64 years) found a victimization
rate of 14% and a perpetration rate of 8% [104]. A 2023
online survey in 10 countries (N~ 17,000 adult YouGov
panelists, ages 18-65 + years) found a 2% victimiza-
tion and 2% perpetration rate [111]. While high-profile
public cases, court cases, and interview data suggest
more prevalent and more severe victimization experi-
ences for women and girls, both surveys found higher

@ Springer
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self-reported perpetration and victimization rates for
men than women, which warrants further clarification.
Three publications reported on online experiments
that exposed participants to variations of vignettes of
deepfake incidents (e.g., with celebrity/ordinary per-
son victims; male/female victims; pornographic/non-
pornographic content) and measured how they judged
the incidents in terms of harmfulness or appropriate
punishment [112-114].

(2) The socio-cultural dimension: Eleven publications
address the socio-cultural dimension. Two publica-
tions examine public debates about deepfakes on X/
Twitter [115] and in newspapers [116] and criticize
the fact that the negative impact of pornographic deep-
fakes is not taken as seriously as the damage caused
by political deepfakes. Three studies point to the need
to explore the creator communities to better under-
stand the motives and meanings behind the production
of celebrity deepfake pornography [105, 117, 118].
One publication explains from a moral philosophical
perspective why non-consensual deepfakes are prob-
lematic in a cultural context of gender discrimination
[119], and two papers link non-consensual deepfake
pornography to misogyny in Indian [120] and Western
cultures [121]. Two papers comment on the episte-
mological status of images in the coming age of Al-
generated fake images [122, 123], asking, for exam-
ple, whether the expected proliferation of fake images
will mitigate the harm of non-consensual deepfake
porn, since no one will take these images seriously
any more. One publication contextualizes socio-legal
reactions to deepfake pornography in the Gartner Hype
Cycle [124].

(3) The technological dimension: Seven publications
address the technological dimension. One publication
provides an overview of the Al tools currently used to
generate and detect deepfakes including deepfake por-
nography [125], one paper discusses image verification
as a countermeasure [126], and one paper investigates
the different options digital platforms offer their users
to report abusive images [127]. Four qualitative studies
explore the technology platforms (mainly GitHub) and
their communities where users provide each other with
technological assistance to create deepfake pornogra-
phy [109, 128-130].

(4) The legal dimension: Nine publications deal with the
legal regulation of deepfake pornography. Typically,
such studies analyze and discuss which regulations
from private and criminal law can be applied to cases
of AI-IBSA. Such analyses focus on the legal situa-
tion in North America [106, 107, 131] or in Europe
[108, 132]. One theoretical paper suggests that cases
of Al-generated image-based sexual abuse are often

@ Springer

related to domestic violence [133]. This claim is sup-
ported by an analysis of N=47 court cases in Australia,
which suggests that AI-IBSA should be understood
as a form of gender-based violence [134]. One theo-
retical paper focuses on the legal definitions of inti-
mate images in the age of sexual deepfakes [135] and
another one on the risks of deepfake pornography for
the LGBTQ + community and legal protection [136].

Consensual Al Pornography

Of the 26 papers on non-consensual deepfake pornogra-
phy, only two also mentioned potential ethical uses of Al
pornography and encouraged its exploration [105, 122]. Of
the total k=36 publications on Al and pornography four
papers focused on consensual Al pornography.

One publication questioned the value of synthetic por-
nography per se, noting that only photo and video por-
nography can capture authentic human desire [137]. One
publication reported on the use of deepfake technology in
queer drag performances as a tool to better understand gen-
erative Al and work toward its more inclusive design and
use [138]. In one study, the image generation tool Craiyon
(https://www.craiyon.com/) was used to create images of
“beautiful breasts.” The resulting images depicted highly
sexualized and oversized female breasts, leading the
authors to critique aesthetic Al biases and their potential
impact on beauty norms and the beauty industry [139].

In two experimental studies, heterosexual participants
were exposed to a series of erotic underwear photos of
real models of their preferred sex. In the first experiment
participants were led to believe that some of the images
might have been generated by Al. Participants rated how
realistic the photos appeared and how sexually arousing
they were. In the second experiment, one group of partici-
pants was exposed to the underwear photos with the infor-
mation that they were real photos, and the other group was
exposed to the same photos with the information that they
were Al-generated images. Both groups rated how sexually
arousing the photos were. The two experiments showed an
“anti-Al bias” in the sense that participants rated identical
images as less sexually arousing when they believed they
were Al-generated [140].

To date, research on Al-generated sexually explicit
content has focused on non-consensual pornography.
The sparse research on consensual synthetic content has
focused on images not on synthetic sexual videos.

Research Gaps

The current state of research on GenAl and pornography
reveals several research gaps. Similar to erotic chatbots, it
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would be relevant to examine press coverage of Al pornog-
raphy, the voices of sex workers, and the ethics and safety
of this type of sexual fantasy material that is so often used
in harmful ways.

In addition, three other research gaps deserve attention:

e Uses and effects of ethical AI pornography: Not much is
known about the everyday ethical uses of Al pornogra-
phy in the form of text, audio, image, and video: Who
is interested in such material, what type of synthetic Al
content is used, where do people search for it, and how
do they produce Al porn themselves? Given the options
for customized pornography, will such content be more
arousing for users?

e Diversity of pornographic material: Given the widespread
awareness of the biases of Al tools that reflect cultural
stereotypes implemented in training data and algorithms,
the field of research could move forward from repeating
this concern to exploring technological and social meas-
ures that promote diversity. This includes, for example,
the provision of diversity-focused Al training data, as well
as the awareness of diversity-promoting Al prompts (see
Fig. 4). The perception and evaluation of Al-generated
erotic and pornographic images with varying degrees of
standardization or diversity in style and content by differ-
ent user groups is an open research question.

e Pornography market: Will we see a disruption of the
pornography market and industry with the prolifera-
tion of sexually explicit Al content? What exactly will
that mean, and how will it affect workers and working
conditions in the sex and sex tech industries? Will porn
platforms in the future move away from pre-produced
content and allow users to self-create Al content that
matches their preferences? Or will authentic photo and
video pornography gain value in a future society presum-
ably saturated with synthetic images?

Conclusion

The current five-year literature review on the use of Al
in sexual health and sexual behaviors covers the growing
body of research in four main areas: (1) sexual informa-
tion and education, (2) sexual counseling and therapy,
(3) sexual and romantic relationships, and (4) erotica and
pornography. While research on Al information quality
provides a positive evaluation when it comes to textual
sexual health information, it remains unclear how sexual
information seekers actually use Al tools in their every-
day lives. Research on Al counseling and therapy presents
promising results regarding the therapeutic capabilities of
Al chatbots, but longitudinal and field tests are needed

Man in Swimwear

Model characteristics: “beautiful man in swimwear”
(although ethnicity/race and age were not specified
in the prompt, the Al generated images of white
young men)

Image characteristics: “stylize 1000”. Midjourney
has developed its own glossy mainstream
aesthetic style, which has been tuned up to the
maximum here with the Stylize parameter.

Nonbinary Person in Swimwear

Model characteristics: “beautiful nonbinary person
in swimwear” (the Al generated images of people
of different ethnicities and ages)

Image characteristics: “stylize 400; weird 3000”.
Midjourney allows to create images with an
unconventional aesthetic using the Weird
parameter, which is set to the maximum here.

Woman in Swimwear

Model characteristics: “black woman in swimwear”
(specifying race/ethnicity and avoiding references
to beauty in the prompt is the most effective way to
create diverse images of women)

Image characteristics: “stylize 400; weird 3000”. In
addition to the Stylize and Weird parameters,
Midjourney offers many other parameters to
influence image characteristics not shown here.

Fig.4 While the image-generating Al tool Midjourney (by Midjour-
ney Inc.) refuses to generate sexual images (such as underwear or
nude images), it does generate swimwear images. Through different
prompts that define both model and image characteristics, users can

create diverse images, such as that of a man (left), a nonbinary person
(middle), and a woman (right) in swimwear. (source: https://www.
midjourney.com/; June 27, 2024). Permission granted: This is a self-
created figure by the authors and has not been published elsewhere

@ Springer
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to further explore their benefits and risks. Companion
chatbots provide additional forms of artificial intimacy
on both a romantic and sexual level that appear to be
helpful for certain user groups. Again, longitudinal and
field studies are necessary to evaluate risks and benefits
regarding sexual and overall health. The AI generation of
erotica and pornography has given rise to a new type of
sexual abuse, namely Al-generated image-based sexual
abuse (AI-IBSA) or so-called non-consensual deepfake
pornography. The individual and collective harm of this
type of sexual abuse, that often victimizes women and
girls, is widely recognized in the literature. Social, edu-
cational, technological, and legal countermeasures are
discussed.

While preventing harm should be a priority, for the sake
of sexual health, researchers must also look for beneficial
uses of Al tools, such as sexual education and ethical sex-
ual pleasure (e.g., [141]). It seems that research on Al and
sexuality to date has neglected pleasure as a key element
of sexual health. In particular, the potential of Al to gener-
ate customized chatbots and pornography opens the door to
more diverse, inclusive, queer, feminist, and kinky sexual
fantasy material that could complement traditional heter-
onormative, male-centered pornography.

In terms of methodological approaches, the included 88
publications cover both theoretical and empirical studies.
Data collection methods include qualitative interviews and
quantitative surveys as well as qualitative, quantitative, and
computational content analyses. First experimental and
longitudinal studies were also identified. Regarding their
theoretical frameworks, the interdisciplinary research field
of Al sexuality draws on a variety of approaches, ranging
from evolutionary to sociocultural theories. A key concep-
tual question for both researchers and users of GenAl in
sexual contexts seems to be their ontological status between
tool and actor.

Strengths and Limitations

The current narrative review is the first to cover the emerg-
ing field of AI and sexuality with a focus on everyday use
and health implications. Its main strengths are the broad
scope, clear structure and the number of future directions
to open research questions. Limitations are the inclusion
of only English-language literature, the lack of inclusion
of literature published in the second half of 2024, and the
foreseeable speed with which some examples and claims
will become outdated due to rapid technological develop-
ments and cultural adaptations. While the current literature
review includes empirical studies from different regions of
the world, it does not provide an in-depth discussion of the
question how the cultural context shapes sexual Al experi-
ences (e.g., it might be predicted that countries with more

@ Springer

gender inequality will have higher rates of deepfake pornog-
raphy victimization of women and girls).

Two types of Al-enabled sexual technologies were not
included in this paper because they are already exten-
sively discussed in neighboring research fields: a) Al-
enabled haptic sexual devices such as smart sex toys or
sex robots (for a scoping review of 98 sex robot publica-
tions 1993-2019, see [102]) and b) Al-enabled mobile
sexual health apps and wearables such as fertility track-
ers that use machine learning techniques in data analysis
(for research reviews on sexual and reproductive apps
and wearables, see e.g. [142, 143]).

Beyond the use in people’s everyday lives, there are fur-
ther uses of Al tools within sexuality that were beyond the
scope of the current review, such as:

e Al tools in sexual forensics used by law enforcement,
for example, to detect child abuse material or to identify
online sexual perpetrators (e.g., [144]).

e Al tools in sexual medicine used by physicians and pharma-
ceuticals companies, for example, to improve the manage-
ment and treatment of erectile dysfunction by developing
new drugs or assisting in the operation room (e.g., [145]).

e Al tools in sexual research used by scientists, such as
machine learning approaches to design and conduct
infectious disease prediction studies, including sexually
transmitted infections (e.g., [146]).

Any sexuality-related uses of Al are also related to the
broader risks of this technology such as environmental costs,
job displacement, surveillance and control, and the spread of
misinformation and disinformation. These broader impacts
were also beyond the scope of this review.

Outlook

GenAl tools present new risks and opportunities for human
sexuality and sexual health. More research in the four appli-
cation areas of sexual information, sexual therapy, sexual
relationships and pornography is needed to better understand
the intersection of GenAl and sexuality in different popu-
lations. Evidence-based knowledge on the intersections of
GenAl and sexuality is useful in a number of ways: It can
help people navigate their personal sexual experiences with
AL It can guide sex educators, counselors, and therapists on
how to address and incorporate Al tools into their profes-
sional work. It can advise Al developers on how to design
tools that avoid harm. It can educate policymakers on how
to regulate Al for the sake of sexual health at the individual
and collective level. It can inform journalists and publicists
on how to report on Al and sexuality in an enlightening and
evidence-based way.



Current Sexual Health Reports (2024) 17:4

Page330f39 4

Key References

Brandtzaeg, P. B., Skjuve, M., & Fglstad, A. (2022). My
Al Friend: How Users of a Social Chatbot Understand
their Human—AI Friendship. Human Communication
Research, 48(3), 404—429. https://doi.org/10.1093/hcr/
hqac008.

— Qualitative interview study conducted in 2020/2021
with N = 19 Replika users who reported on their para-
social friendship experiences with the Al agent. Sex-
ual intimacy is mentioned. The paper also provides a
conceptual framework for human-AlI friendship.

Doring, N., Mohseni, M. R., & Walter, R. (2020).
Design, Use, and Effects of Sex Dolls and Sex Robots:
Scoping Review. Journal of Medical Internet Research,
22(7), e18551. https://doi.org/10.2196/18551.

— Systematic scoping review of the state of research on
sex dolls (29 included publications) and sex robots
(98 included publications) from 1993 to 2019. Sex
robots are Al-enabled haptic sexual devices, so
research on sex robots is highly relevant to research
on sexual uses of Al agents.

D’Souza, R. F., Amanullah, S., Mathew, M., & Surap-
aneni, K. M. (2023). Appraising the performance of
ChatGPT in psychiatry using 100 clinical case vignettes.
Asian Journal of Psychiatry, 89, 103770. https://doi.org/
10.1016/j.ajp.2023.103770.

— Quantitative study conducted in 2023 using Chat-
GPT 3.5. To test its psychiatric knowledge and
interpretation skills ChatGPT 3.5 was given 100
standardized psychiatric case descriptions (includ-
ing sexuality-related cases). ChatGPT’s evaluations
of the cases were graded by psychiatric experts.

Epley, N., Waytz, A., & Cacioppo, J. T. (2007). On see-
ing human: A three-factor theory of anthropomorphism.
Psychological Review, 114(4), 864-886. https://doi.org/
10.1037/0033-295X.114.4.864.

— A highly influential (4,000 citations according to Google
Scholar) theoretical conceptualization of anthropomor-
phism that can explain why, when and how humans per-
ceive and treat Al agents as human-like actors. The theory
encompasses three key psychological determinants of
anthropomorphism: Elicited Agent Knowledge (i.e., the
assumption that the artifact has knowledge), Effectance
Motivation (i.e., the urge to predict the artifact’s behav-
ior), and Sociality Motivation (i.e., the desire to socially
bond with the artifact).

Flynn, A., Powell, A., Scott, A. J., & Cama, E. (2022).
Deepfakes and Digitally Altered Imagery Abuse: A Cross-
Country Exploration of an Emerging Form of Image-
Based Sexual Abuse. The British Journal of Criminology,
63(6), 1622—-1622. https://doi.org/10.1093/bjc/azab111.

— A mixed methods study investigating Al-generated
image-based sexual abuse (AI-IBSA), including
non-consensual deepfake pornography, in terms of
personal experiences with victimization and per-
petration. The study includes N = 75 qualitative
interviews with victim-survivors in the UK, New
Zealand/Aotearoa, and Australia (2017-2018) and a
quantitative survey of N = 6,109 panelists in the UK,
New Zealand/Aotearoa, and Australia.

Gesselman, A. N., Kaufman, E. M., Marcotte, A. S.,
Reynolds, T. A., & Garcia, J. R. (2023). Engagement
with Emerging Forms of Sextech: Demographic Cor-
relates from a National Sample of Adults in the United
States. The Journal of Sex Research, 60(2), 177-189.
https://doi.org/10.1080/00224499.2021.2007521.

— A 2019 quantitative surveyof a demographically
representative sample of U.S. residents (N = 7,512,
aged 18-65 years) about their engagement with eight
forms of sexual technology (e.g., accessing virtual
reality pornography, using teledildonics), including
sexual messaging with Al chatbots/agents.

Hancock, J. T., Naaman, M., & Levy, K. (2020). Al-medi-
ated communication: Definition, research agenda, and ethical

considerations. Journal of Computer-Mediated Communica-
tion, 25(1), 89-100. https://doi.org/10.1093/jcmc/zmz022.

— The influential publication (more than 350 citations
according to Google Scholar) presents a conceptual
framework of Al-mediated communication (AIMC)
as an Al-enabled extension of computer-mediated
communication (CMC). While the publication is
skeptical about AIMC in the context of intimate
relationships, we may see both ethical and unethi-
cal AIMC practices in the context of romantic and
sexual interactions and relationships in the future.

Hicks, M. T., Humphries, J., & Slater, J. (2024). Chat-
GPT is bullshit. Ethics and Information Technology,
26(2), 38. https://doi.org/10.1007/s10676-024-09775-5.

— In light of ongoing debates about the epistemologi-
cal status of Al-generated output, including Al-gen-
erated sexual and reproductive health information,
this publication is important in its critical stance of
categorizing Al output as “bullshit” in the sense of
content that is indifferent to truth.

@ Springer


https://doi.org/10.1093/hcr/hqac008
https://doi.org/10.1093/hcr/hqac008
https://doi.org/10.2196/18551
https://doi.org/10.1016/j.ajp.2023.103770
https://doi.org/10.1016/j.ajp.2023.103770
https://doi.org/10.1037/0033-295X.114.4.864
https://doi.org/10.1037/0033-295X.114.4.864
https://doi.org/10.1093/bjc/azab111
https://doi.org/10.1080/00224499.2021.2007521
https://doi.org/10.1093/jcmc/zmz022
https://doi.org/10.1007/s10676-024-09775-5

Page 34 of 39

Current Sexual Health Reports (2024) 17:4

Khawaja, Z., & Bélisle-Pipon, J.-C. (2023). Your robot
therapist is not your therapist: Understanding the role of
Al-powered mental health chatbots. Frontiers in Digital
Health, 5, 1278186. https://doi.org/10.3389/fdgth.2023.
1278186.

— This conceptual paper critically examines the risks
of Al-enabled counseling and therapy chatbots that
simulate empathy. The paper warns about “therapeutic
misconceptions,” in the sense that users may underes-
timate the limitations of Al and overestimate its abil-
ity to provide actual therapeutic support and guidance.

Kugler, M. B., & Pace, C. (2021). Deepfake Privacy:
Attitudes and Regulation. SSRN Electronic Journal.
https://doi.org/10.2139/ssrn.3781968.

— The paper presents a series of three experimen-
tal studies in which participants were exposed to
vignettes of different non-consensual deepfake inci-
dents, including non-consensual deepfake pornogra-
phy. Participants’ evaluations of harmfulness, blame-
worthiness, and appropriate criminal sanctions were
measured.

Marcantonio, T. L., Nielsen, K. E., Haikalis, M., Leone,
R. M., Woerner, J., Neilson, E. C., & Schipani-McLaugh-
lin, A. M. (2023). Hey ChatGPT, Let’s Talk About Sex-
ual Consent. The Journal of Sex Research, 1-12. https://
doi.org/10.1080/00224499.2023.2254772.

— The qualitative study analyzes ChatGPT’s output
on the topic of sexual content. It also discusses the
implications of Al-generated sexual information for
sex education and educators.

Marini, M., Ansani, A., Demichelis, A., Mancini, G.,
Paglieri, F., & Viola, M. (2024). Real is the new sexy: The
influence of perceived realness on self-reported arousal to
sexual visual stimuli. Cognition and Emotion, 38(3), 348—
360. https://doi.org/10.1080/02699931.2023.2296581.

— The paper presents a series of two experimental stud-
ies that test whether underwear images are perceived
as less arousing when viewers believe they are Al-
generated, as opposed to authentic photographs.

Mills, R., Mangone, E. R., Lesh, N., Mohan, D., & Barait-
ser, P. (2023). Chatbots to Improve Sexual and Reproduc-
tive Health: Realist Synthesis. Journal of Medical Internet
Research, 25, e46761. https://doi.org/10.2196/46761.

— Aresearch review that includes N = 58 publications
on chatbots focused on sexual and reproductive
health. The publication also provides a conceptual
framework of the benefits and risks of such chatbots.

@ Springer

Pentina, 1., Hancock, T., & Xie, T. (2023). Exploring
relationship development with social chatbots: A mixed-
method study of Replika. Computers in Human Behavior,
140, 107600. https://doi.org/10.1016/j.chb.2022.107600.

— A mixed-methods study including qualitative inter-
views with N = 14 long-term Replika users and quan-
titative surveys with N = 62 short-term and N = 123
long-term Replika users about their experiences with
human-AlI relationship based on anthropomorphism
theory.

Rutinowski, J., Franke, S., Endendyk, J., Dormuth, I., Roidl,
M., & Pauly, M. (2024). The self-perception and political
biases of ChatGPT. Human Behavior and Emerging Tech-
nologies, 2024, 1-9. https://doi.org/10.1155/2024/7115633.

— Quantitative study evaluating political opinions and
self-perceived personality traits of ChatGPT 3.5.

Skjuve, M., Fglstad, A., Fostervold, K. I., & Brandtzaeg,
P. B. (2022). A longitudinal study of human—chatbot rela-
tionships. International Journal of Human-Computer
Studies, 168, 102903. https://doi.org/10.1016/j.ijhcs.
2022.102903.

— A longitudinal qualitative study in which N = 25
Replika users were interviewed over a 12-week
period (4 interviews per participant) about the devel-
opment of their human-Al relationships.

Strohmann, T., Siemon, D., Khosrawi-Rad, B., & Robra-
Bissantz (2023). Toward a design theory for virtual com-
panionship. Human-Computer Interaction 38, 194-124.
https://doi.org/10.1080/07370024.2022.2084620.

— A mixed-methods study testing a design theory for
companionship chatbots with a quantitative user
study (N = 40) and a qualitative expert evaluation
(N =38).

Umbach, R., Henry, N., Beard, G. F., & Berryessa, C.
M. (2024). Non-Consensual Synthetic Intimate Imagery:
Prevalence, Attitudes, and Knowledge in 10 Countries.
Proceedings of the CHI Conference on Human Factors
in Computing Systems, 1-20. https://doi.org/10.1145/
3613904.3642382.

— A 2023 online survey of N = 16,693 adult respond-
ents from 10 countries (YouGov panel) about their
perceptions of and experiences with non-consensual
deepfake pornography.

Vowels, L. M. (2024). Are chatbots the new relation-
ship experts? Insights from three studies. Computers
in Human Behavior: Artificial Humans, 2(2), 100077.
https://doi.org/10.1016/j.chbah.2024.100077.


https://doi.org/10.3389/fdgth.2023.1278186
https://doi.org/10.3389/fdgth.2023.1278186
https://doi.org/10.2139/ssrn.3781968
https://doi.org/10.1080/00224499.2023.2254772
https://doi.org/10.1080/00224499.2023.2254772
https://doi.org/10.1080/02699931.2023.2296581
https://doi.org/10.2196/46761
https://doi.org/10.1016/j.chb.2022.107600
https://doi.org/10.1155/2024/7115633
https://doi.org/10.1016/j.ijhcs.2022.102903
https://doi.org/10.1016/j.ijhcs.2022.102903
https://doi.org/10.1080/07370024.2022.2084620
https://doi.org/10.1145/3613904.3642382
https://doi.org/10.1145/3613904.3642382
https://doi.org/10.1016/j.chbah.2024.100077

Current Sexual Health Reports (2024) 17:4

Page350f39 4

— Quantitative evaluation of the therapeutic capabili-
ties of ChatGPT’s and Llama 2.0 in providing rela-
tionship advice in three studies from the perspective
of laypersons (Study 1, N = 20; Study 2, N = 123)
and therapists (Study 3, N =5).

e Vowels, L. M., Francois-Walcott, R., & Darwiche, J.
(2024a). Al in Relationship Counselling: Evaluating
ChatGPT’s Therapeutic Capabilities in Providing Rela-
tionship Advice. Computers in Human Behavior: Arti-
ficial Humans, 2(2), 100078. https://doi.org/10.1016/j.
chbah.2024.100078.

— Qualitative evaluation of ChatGPT’s therapeutic
capabilities in providing relationship advice through
interviews with N = 20 participants who engaged in
a single session therapy of ChatGPT therapy.

Author Contribution N.D. conceived and designed the review, drafted
the main text of the manuscript, prepared Figs. 1, 2, 3, 4 and Tables 1,
2,3,4. T.D.L. assisted in the preparation of the tables and the reference
list. All authors discussed the review design, critically reviewed and
revised the manuscript.

Funding Open Access funding enabled and organized by Projekt
DEAL.

Data Availability No datasets were generated or analysed during the
current study.

Declarations

Competing Interests The first author N.D. is section editor for Current
Sexual Health Reports.

Human and Animal Rights and Informed Consent This article does not
contain any studies with human or animal subjects performed by any
of the authors.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Russell SJ, Norvig P. Artificial intelligence: A modern approach.
Pearson; 2021.

10.

12.

13.

14.

15.

17.

18.

19.

Sheikh H, Prins C, Schrijvers E. Mission Al: The New System
Technology. Springer International Publishing. 2023. https://doi.
org/10.1007/978-3-031-21448-6.

Fujita H. Al-based computer-aided diagnosis (AI-CAD): the
latest review to read first. Radiol Phys Technol. 2020;13:6-19.
https://doi.org/10.1007/s12194-019-00552-4.

Vaswani A, Shazeer N, Parmar N, Uszkoreit J, Jones L, Gomez
AN, Kaiser £, Polosukhin I. Attention is all you need. Adv Neu-
ral Inform Process Syst. 2017;30:5998-6008. https://doi.org/10.
48550/arXiv.1706.03762

Radford A, Wu J, Child R, Luan D, Amodei D, Sutskever I.
Language models are unsupervised multitask learners. OpenAl.
2018. https://doi.org/10.48550/arXiv.1905.00534.

Brown TB, Mann B, Ryder N, Subbiah M, Kaplan J, Dhariwal
P ... Amodei D. Language models are few-shot learners. Adv
Neural Inform Process Syst. 2020;33:1877-1901. https://doi.org/
10.48550/arXiv.2005.14165

McGregor S. Resilience through complexity: A multi-scale
dynamic systems approach to understanding and designing resil-
ient ecologies. In P. Bourgine & F. Varela (Eds.), Proceedings of
the Artificial Life Conference 2023;133—-144. MIT Press. https:/
direct.mit.edu/isal/proceedings/isal2023/35/133/116864

. Hicks MT, Humphries J, Slater J. ChatGPT is bullshit. Eth-

ics Inf Technol. 2024;26(2):38. https://doi.org/10.1007/
$10676-024-09775-5.

Salles A, Wajnerman Paz A. Anthropomorphism in social Als:
Some challenges. In Developments in Neuroethics and Bioethics.
2024:7:101-118. Elsevier. https://doi.org/10.1016/bs.dnb.2024.02.007
Doring N. The Internet’s impact on sexuality: A critical review of
15 years of research. Comput Hum Behav. 2009;25(5):1089-101.
https://doi.org/10.1016/j.chb.2009.04.003.

. Doring N, Kriamer N, Mikhailova V, Brand M, Kriiger THC,

Vowe G. Sexual interaction in digital contexts and its implica-
tions for sexual health: A conceptual analysis. Front Psychol.
2021;12:769732. https://doi.org/10.3389/fpsyg.2021.769732.
Edwards WM, Coleman E. Defining Sexual Health: A Descrip-
tive Overview. Arch Sex Behav. 2004;33(3):189-95. https://
doi.org/10.1023/B:ASEB.0000026619.95734.d5.

WHO [World Health Organization]. Sexual health. World
Health Organization. 2024a. https://www.who.int/health-top-
ics/sexual-health#tab=tab_ 1

Chigbu UE, Atiku SO, Du Plessis CC. The science of literature
reviews: searching, identifying, selecting, and synthesising.
Publications. 2023;11(1):2. https://doi.org/10.3390/publicatio
ns11010002.

Cooper A. Sexuality and the Internet: Surfing into the New
Millennium. Cyberpsychol Behav. 1998;1(2):187-93. https://
doi.org/10.1089/cpb.1998.1.187.

. Doring N. Social media and sex education. In M. L. Rasmus-

sen (Ed.), The Palgrave Encyclopedia of Sexuality Education
(online first). Springer International Publishing. 2024 https://
doi.org/10.1007/978-3-030-95352-2_131-1

Marcantonio TL, Nielsen KE, Haikalis M, Leone RM, Woerner
J, Neilson EC, Schipani-McLaughlin AM. Hey ChatGPT, Let’s
Talk About Sexual Consent. J Sex Res. 2023;1-12. https://doi.
org/10.1080/00224499.2023.2254772

Cadiente A, Patel P, Oladipo AF. Navigating Intimate Part-
ner Violence: A Comparative Analysis Between ACOG and
ChatGPT on Patient Education [ID 2683552]. Obstet Gynecol.
2024;143(5S):75S-758S. https://doi.org/10.1097/01.A0G.00010
13984.40432.dc.

Chandler RD, Warner S, Aidoo-Frimpong G, Wells J. “What
Did You Say, ChatGPT?” The Use of Al in Black Women’s
HIV Self-Education: An Inductive Qualitative Data Analysis.
J Assoc Nurses AIDS Care. 2024;35(3):294-302. https://doi.
org/10.1097/JNC.0000000000000468.

@ Springer


https://doi.org/10.1016/j.chbah.2024.100078
https://doi.org/10.1016/j.chbah.2024.100078
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/978-3-031-21448-6
https://doi.org/10.1007/978-3-031-21448-6
https://doi.org/10.1007/s12194-019-00552-4
https://doi.org/10.48550/arXiv.1706.03762
https://doi.org/10.48550/arXiv.1706.03762
https://doi.org/10.48550/arXiv.1905.00534
https://doi.org/10.48550/arXiv.2005.14165
https://doi.org/10.48550/arXiv.2005.14165
https://direct.mit.edu/isal/proceedings/isal2023/35/133/116864
https://direct.mit.edu/isal/proceedings/isal2023/35/133/116864
https://doi.org/10.1007/s10676-024-09775-5
https://doi.org/10.1007/s10676-024-09775-5
https://doi.org/10.1016/bs.dnb.2024.02.007
https://doi.org/10.1016/j.chb.2009.04.003
https://doi.org/10.3389/fpsyg.2021.769732
https://doi.org/10.1023/B:ASEB.0000026619.95734.d5
https://doi.org/10.1023/B:ASEB.0000026619.95734.d5
https://www.who.int/health-topics/sexual-health#tab=tab_1
https://www.who.int/health-topics/sexual-health#tab=tab_1
https://doi.org/10.3390/publications11010002
https://doi.org/10.3390/publications11010002
https://doi.org/10.1089/cpb.1998.1.187
https://doi.org/10.1089/cpb.1998.1.187
https://doi.org/10.1007/978-3-030-95352-2_131-1
https://doi.org/10.1007/978-3-030-95352-2_131-1
https://doi.org/10.1080/00224499.2023.2254772
https://doi.org/10.1080/00224499.2023.2254772
https://doi.org/10.1097/01.AOG.0001013984.40432.dc
https://doi.org/10.1097/01.AOG.0001013984.40432.dc
https://doi.org/10.1097/JNC.0000000000000468
https://doi.org/10.1097/JNC.0000000000000468

4 Page 36 of 39

Current Sexual Health Reports (2024) 17:4

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Koh MCY, Ngiam JN, Yong J, Tambyah PA, Archuleta S. The
role of an artificial intelligence model in antiretroviral therapy
counselling and advice for people living with HIV. HIV Med.
2024;25(4):504-8. https://doi.org/10.1111/hiv.13604.
Yigman M, Untan I, Dogan AE. ChatGPT: A new hope for
sexual dysfunction sufferers? J Men’s Health. 2024;20(5):135.
https://doi.org/10.22514/jomh.2024.080

Caglar U, Yildiz O, Ozervarli MF, Aydin R, Sarilar O, Ozgor
F, Ortac M. Assessing the Performance of Chat Generative
Pretrained Transformer (ChatGPT) in Answering Andrology-
Related Questions. Urol Res Practice. 2023. https://doi.org/10.
5152/tud.2023.23171.

Siitciioglu BM, Giiler M. Appropriateness of premature ovarian
insufficiency recommendations provided by ChatGPT. Meno-
pause. 2023;30(10):1033-7. https://doi.org/10.1097/GME.
0000000000002246.

Reddy S, Harnisch B, Honig S, Rotker K. (376) High Capa-
bility of ChatGPT to Answer Common Patient Questions on
Vasectomy Reviewed by Sexual Medicine Specialists. J Sexual
Med 2024;21(Supplement_1):qdae001.361. https://doi.org/10.
1093/jsxmed/qdae001.361

Chervenak J, Lieman H, Blanco-Breindel M, Jindal S. The
promise and peril of using a large language model to obtain
clinical information: ChatGPT performs strongly as a fertility
counseling tool with limitations. Fertil Steril. 2023;120(3):575—
83. https://doi.org/10.1016/j.fertnstert.2023.05.151.

Hunter T, Seminatore M, Lindsay K, Sanchez J. Al and self-
managed abortion: Can ChatGPT provide assistance when no
physician is present? Contraception. 2023;127:110147. https://
doi.org/10.1016/j.contraception.2023.110147.

McMahon HV, McMahon BD. Automating untruths: Chat-
GPT, self-managed medication abortion, and the threat of
misinformation in a post-Roe world. Front Digital Health.
2024;6:1287186. https://doi.org/10.3389/fdgth.2024.1287186.
Mediboina A, Badam RK, Chodavarapu S. Assessing the
Accuracy of Information on Medication Abortion: A Com-
parative Analysis of ChatGPT and Google Bard Al. Cureus.
2024.https://doi.org/10.7759/cureus.51544

Najafali D, Hinson C, Camacho JM, Galbraith LG, Tople TL,
Eble D, Weinstein B, Schechter LS, Dorafshar AH, Morri-
son SD. Artificial intelligence knowledge of evidence-based
recommendations in gender affirmation surgery and gender
identity: Is ChatGPT aware of WPATH recommendations?
Eur J Plast Surg. 2023;46(6):1169-76. https://doi.org/10.1007/
$00238-023-02125-6.

Ricon T. How chatbots perceive sexting by adolescents. Com-
put Human Behav Artif Humans. 2024;2(1):100068. https://
doi.org/10.1016/j.chbah.2024.100068.

Barocas S, Hardt M, Narayanan A. Fairness and machine learn-
ing. 2019. https://fairmlbook.org/

Buolamwini J, Gebru T. Gender shades: Intersectional accu-
racy disparities in commercial gender classification. Proc Mach
Learn Res. 2018;81:1-15.

Dwork C, Hardt M, Pitassi T, Reingold O, Zemel R. Fairness
through awareness. In Proc 3rd Innov Theoret Comput Sci Conf.
2012;214-226. https://doi.org/10.1145/2090236.2090255
Hardt M, Price E, Srebro N. Equality of Opportunity in Super-
vised Learning. Adv Neural Inf Process Syst. 2016;29:3315-23.
WHO [World Health Organization]. Ageism in artificial intelligence for
health. World Health Organization. 2022. https://iris.who.int/bitst
ream/handle/10665/351503/9789240040793-eng.pdf?sequence=1
Doring N. Fifty Shades of ChatGPT: Aktueller Diskussions-
und Forschungsstand zu Sex und kiinstlicher Intelligenz [Fifty
Shades of ChatGPT: Current status of discussion and research on
sex and artificial intelligence]. Zeitschrift fiir Sexualforschung.
2023;36(03):164—75. https://doi.org/10.1055/a-2142-9527.

@ Springer

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Gross N. What ChatGPT tells us about gender: A cautionary
tale about performativity and gender biases in Al. Social Sci.
2023;12(8):435. https://doi.org/10.3390/socscil2080435.
Rozado D. The political biases of ChatGPT. Social Sci.
2023;12(3):148. https://doi.org/10.3390/socsci12030148.
Motoki F, Pinho Neto V, Rodrigues V. More human than human:
Measuring ChatGPT political bias. Public Choice. 2024;198(1-
2):3-23. https://doi.org/10.1007/s11127-023-01097-2.
Rutinowski J, Franke S, Endendyk J, Dormuth I, Roidl M, Pauly
M. The self-perception and political biases of ChatGPT. Human
Behav Emerg Technol. 2024;2024:1-9. https://doi.org/10.1155/
2024/7115633.

Jain A. ChatGPT won’t crack jokes on women & Indians, neti-
zens left guessing why. Mint. 2023. https://www.livemint.com/
news/india/chatgpt-won-t-crack-jokes-on-women-indians-netiz
ens-left-guessing-why-11676171036353.html

Gorenz D, Schwarz N. How funny is ChatGPT? A comparison of
human- and A.I.-produced jokes. PLoS ONE. 2024;19(7):¢0305364.
https://doi.org/10.1371/journal.pone.0305364

Weizenbaum J. ELIZA—a computer program for the study of
natural language communication between man and machine.
Commun ACM. 1966;9(1):36-45. https://doi.org/10.1145/
365153.365168.

Xie T, Pentina I, Hancock T. Friend, mentor, lover: Does chatbot
engagement lead to psychological dependence? J Serv Manag.
2023;34(4):806-28. https://doi.org/10.1108/JOSM-02-2022-0072.
Natale S. If software is narrative: Joseph Weizenbaum, artificial
intelligence and the biographies of ELIZA. New Media Soc.
2019;21(3):712-28. https://doi.org/10.1177/1461444818804980.
Furmansky A. Instead of simply speaking with a therapist, I cre-
ated an Al one. Magnetic Growth. 2023. https://magneticgrowth.
substack.com/p/esther-perel-generative-ai-bot

Perel E. Esther Perel on The Other Al: Artificial Intimacy |
SXSW 2023 [Video]. YouTube. 2023. https://www.youtube.com/
watch?v=vSF-Al45hQU&t=47s

Vowels LM. Are chatbots the new relationship experts? Insights
from three studies. Comput Human Behav Artif Humans.
2024;2(2):100077. https://doi.org/10.1016/j.chbah.2024.100077.
Balaji D, He L, Giani S, Bosse T, Wiers R, De Bruijn G-J. Effec-
tiveness and acceptability of conversational agents for sexual
health promotion: A systematic review and meta-analysis. Sexual
Health. 2022;19(5):391-405. https://doi.org/10.1071/SH22016.
Mills R, Mangone ER, Lesh N, Mohan D, Baraitser P. Chatbots
to Improve Sexual and Reproductive Health: Realist Synthesis. J
Med Internet Res. 2023;25:e46761. https://doi.org/10.2196/46761.
Mills R, Mangone ER, Lesh N, Jayal G, Mohan D, Baraitser P.
Chatbots that deliver contraceptive support: Systematic review.
J Med Internet Res. 2024;26:e46758. https://doi.org/10.2196/
46758.

Nadarzynski T, Bayley J, Llewellyn C, Kidsley S, Graham CA.
Acceptability of artificial intelligence (AI)-enabled chatbots,
video consultations and live webchats as online platforms for sex-
ual health advice. BMJ Sexual Reprod Health. 2020;46(3):210-7.
https://doi.org/10.1136/bmjsrh-2018-200271.

Nadarzynski T, Lunt A, Knights N, Bayley J, Llewellyn C. “But
can chatbots understand sex?” Attitudes towards artificial intel-
ligence chatbots amongst sexual and reproductive health profes-
sionals: An exploratory mixed-methods study. Int ] STD AIDS.
2023;34(11):809-16. https://doi.org/10.1177/09564624231180777.
Nadarzynski T, Puentes V, Pawlak I, Mendes T, Montgomery I,
Bayley J, Ridge D. Barriers and facilitators to engagement with
artificial intelligence (Al)-based chatbots for sexual and repro-
ductive health advice: A qualitative analysis. Sexual Health.
2021;18(5):385-93. https://doi.org/10.1071/SH21123.

. D’Souza RF, Amanullah S, Mathew M, Surapaneni KM.

Appraising the performance of ChatGPT in psychiatry using


https://doi.org/10.1111/hiv.13604
https://doi.org/10.22514/jomh.2024.080
https://doi.org/10.5152/tud.2023.23171
https://doi.org/10.5152/tud.2023.23171
https://doi.org/10.1097/GME.0000000000002246
https://doi.org/10.1097/GME.0000000000002246
https://doi.org/10.1093/jsxmed/qdae001.361
https://doi.org/10.1093/jsxmed/qdae001.361
https://doi.org/10.1016/j.fertnstert.2023.05.151
https://doi.org/10.1016/j.contraception.2023.110147
https://doi.org/10.1016/j.contraception.2023.110147
https://doi.org/10.3389/fdgth.2024.1287186
https://doi.org/10.7759/cureus.51544
https://doi.org/10.1007/s00238-023-02125-6
https://doi.org/10.1007/s00238-023-02125-6
https://doi.org/10.1016/j.chbah.2024.100068
https://doi.org/10.1016/j.chbah.2024.100068
https://fairmlbook.org/
https://doi.org/10.1145/2090236.2090255
https://iris.who.int/bitstream/handle/10665/351503/9789240040793-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/351503/9789240040793-eng.pdf?sequence=1
https://doi.org/10.1055/a-2142-9527
https://doi.org/10.3390/socsci12080435
https://doi.org/10.3390/socsci12030148
https://doi.org/10.1007/s11127-023-01097-2
https://doi.org/10.1155/2024/7115633
https://doi.org/10.1155/2024/7115633
https://www.livemint.com/news/india/chatgpt-won-t-crack-jokes-on-women-indians-netizens-left-guessing-why-11676171036353.html
https://www.livemint.com/news/india/chatgpt-won-t-crack-jokes-on-women-indians-netizens-left-guessing-why-11676171036353.html
https://www.livemint.com/news/india/chatgpt-won-t-crack-jokes-on-women-indians-netizens-left-guessing-why-11676171036353.html
https://doi.org/10.1371/journal.pone.0305364
https://doi.org/10.1145/365153.365168
https://doi.org/10.1145/365153.365168
https://doi.org/10.1108/JOSM-02-2022-0072
https://doi.org/10.1177/1461444818804980
https://magneticgrowth.substack.com/p/esther-perel-generative-ai-bot
https://magneticgrowth.substack.com/p/esther-perel-generative-ai-bot
https://www.youtube.com/watch?v=vSF-Al45hQU&t=47s
https://www.youtube.com/watch?v=vSF-Al45hQU&t=47s
https://doi.org/10.1016/j.chbah.2024.100077
https://doi.org/10.1071/SH22016
https://doi.org/10.2196/46761
https://doi.org/10.2196/46758
https://doi.org/10.2196/46758
https://doi.org/10.1136/bmjsrh-2018-200271
https://doi.org/10.1177/09564624231180777
https://doi.org/10.1071/SH21123

Current Sexual Health Reports (2024) 17:4

Page370f39 4

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

100 clinical case vignettes. Asian J Psychiatr. 2023;89:103770.
https://doi.org/10.1016/j.ajp.2023.103770.

Hatch SG, Goodman ZT, Vowels LM, Hatch D, Brown AL, Gutt-
man S, Le Y, Bailey B, Bailey RJ, Esplin C, Harris SM, Holt DP,
McLaughlin MM, O’Connell P, Rothman K, Ritchie L, Top DN,
Braithwaite S. When ELIZA Meets Therapists: A Turing Test for
the Heart and Mind. 2024. https://doi.org/10.31219/osf.io/zyvr4
Hou H, Leach K, Huang Y. ChatGPT Giving Relationship Advice
— How Reliable Is It? Proc Intl AAAI Conf Web Social Media.
2024;18:610-23. https://doi.org/10.1609/icwsm.v18i1.31338.
Vowels LM, Francois-Walcott R, Darwiche J. Al in Relationship Coun-
selling: Evaluating ChatGPT’s Therapeutic Capabilities in Provid-
ing Relationship Advice. Comput Human Behav Artif Humans.
2024;2(2):100078. https://doi.org/10.1016/j.chbah.2024.100078.
Vowels LM, Grandjean M, Francois-Walcott R, Darwiche J. Nav-
igating Relationships with ChatGPT: User Attitudes, Acceptabil-
ity, and Potential. 2024b. https://doi.org/10.31234/osf.io/gtr7n
Cheah MH, Gan YN, Altice FL, Wickersham JA, Shrestha R,
Salleh NAM, Ng KS, Azwa I, Balakrishnan V, Kamarulzaman
A, Ni Z. Testing the Feasibility and Acceptability of Using an
Artificial Intelligence Chatbot to Promote HIV Testing and Pre-
Exposure Prophylaxis in Malaysia: Mixed Methods Study. IMIR
Hum Factors. 2024;11:e52055. https://doi.org/10.2196/52055.
Escobar-Viera CG, Porta G, Coulter RWS, Martina J, Goldbach
J, Rollman BL. A chatbot-delivered intervention for optimiz-
ing social media use and reducing perceived isolation among
rural-living LGBTQ+ youth: Development, acceptability, usa-
bility, satisfaction, and utility. Internet Interv. 2023;34:100668.
https://doi.org/10.1016/j.invent.2023.100668.

Liew TW, Tan S-M, Yoo NE, Gan CL, Lee YY. Let’s talk about
Sex!: Al and relational factors in the adoption of a chatbot
conveying sexual and reproductive health information. Com-
put Human Behav Reports. 2023;11:100323. https://doi.org/
10.1016/j.chbr.2023.100323.

Massa P, De Souza Ferraz DA, Magno L, Silva AP, Greco M,
Dourado I, Grangeiro A. A Transgender Chatbot (Amanda
Selfie) to Create Pre-exposure Prophylaxis Demand Among
Adolescents in Brazil: Assessment of Acceptability, Functional-
ity, Usability, and Results. ] Med Internet Res. 2023;25:e41881.
https://doi.org/10.2196/41881.

Peng ML, Wickersham JA, Altice FL, Shrestha R, Azwa I,
Zhou X, Halim MAA, Ikhtiaruddin WM, Tee V, Kamarulza-
man A, Ni Z. Formative Evaluation of the Acceptance of HIV
Prevention Artificial Intelligence Chatbots By Men Who Have
Sex with Men in Malaysia: Focus Group Study. JMIR Form
Res. 2022;6(10):e42055. https://doi.org/10.2196/42055.
Wang H, Gupta S, Singhal A, Muttreja P, Singh S, Sharma P,
Piterova A. An Artificial Intelligence Chatbot for Young Peo-
ple’s Sexual and Reproductive Health in India (SnehAl): Instru-
mental Case Study. J Med Internet Res. 2022;24(1):29969.
https://doi.org/10.2196/29969.

Wang C-L, Tseng Y-C. “I Don’t Want to be Pitied by a Bot™:
Understand How to Design Chatbots to Support People Being
Ghosted on Dating Applications. Extended Abstracts of the
CHI Conference on Human Factors in Computing Systems.
2024;1-8. https://doi.org/10.1145/3613905.3650957

Epley N, Waytz A, Cacioppo JT. On seeing human: A three-factor
theory of anthropomorphism. Psychol Rev. 2007;114(4):864—-86.
https://doi.org/10.1037/0033-295X.114.4.864.

Reeves B, Nass C. The media equation: How people treat com-
puters, television and new media like real people and places.
Cambridge University Press; 1996.

Szczuka JM, Miihl L. The Usage of Voice in Sexualized Interac-
tions with Technologies and Sexual Health Communication: An
Overview. Current Sexual Health Report. 2024;16:47-57. https://
doi.org/10.1007/s11930-024-00383-4.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

Fiske A, Henningsen P, Buyx A. Your robot therapist will see you
now: Ethical implications of embodied artificial intelligence in
psychiatry, psychology, and psychotherapy. J Med Internet Res.
2019;21(5):e13216. https://doi.org/10.2196/13216.

Bragazzi NL, Crapanzano A, Converti M, Zerbetto R, Khamisy-
Farah R. The impact of generative conversational artificial intel-
ligence on the lesbian, gay, bisexual, transgender, and queer com-
munity: Scoping review. J Med Internet Res. 2023;25:¢52091.
https://doi.org/10.2196/52091.

Khawaja Z, Bélisle-Pipon J-C. Your robot therapist is not your
therapist: Understanding the role of Al-powered mental health
chatbots. Frontiers in Digital Health. 2023;5:1278186. https://
doi.org/10.3389/fdgth.2023.1278186.

World Health Organization. The role of artificial intelligence in
sexual and reproductive health and rights: Technical brief. World
Health Organization. 2024b. https://iris.who.int/handle/10665/
376294

Gesselman AN, Kaufman EM, Marcotte AS, Reynolds TA, Gar-
cia JR. Engagement with Emerging Forms of Sextech: Demo-
graphic Correlates from a National Sample of Adults in the
United States. J Sex Res. 2023;60(2):177-89. https://doi.org/10.
1080/00224499.2021.2007521.

Cole S. “My Al Is Sexually Harassing Me”: Replika Users Say
the Chatbot Has Gotten Way Too Horny. Vice. 2023. https://
www.vice.com/en/article/z34d43/my-ai-is-sexually-harassing-
me-replika-chatbot-nudes

Centeno-Martin H, Toledano-Buendia S, Ardévol-Abreu A.
Who interacts with communicative Al and what attitudes are
displayed toward it? Sociodemographic, personality, and future-
phobia variables. Anuario ThinkEP. 2023;1:e320502. https://doi.
org/10.3145/epi.2023.sep.02.

Brandtzaeg PB, Skjuve M, Fglstad A. My Al Friend: How Users
of a Social Chatbot Understand their Human—AI Friendship.
Hum Commun Res. 2022;48(3):404-29. https://doi.org/10.1093/
her/hqac008.

Depounti I, Saukko P, Natale S. Ideal technologies, ideal women:
Al and gender imaginaries in Redditors’ discussions on the Rep-
lika bot girlfriend. Media Cult Soc. 2023;45(4):720-36. https://
doi.org/10.1177/01634437221119021.

George AS, George ASH, Baskar T, Pandey D. The Allure of Artifi-
cial Intimacy: Examining the Appeal and Ethics of Using Genera-
tive Al for Simulated Relationships. Partners Univers Intl Innov J.
2023;1(6):132-47. https://doi.org/10.5281/ZENODO.10391614.
Hanson KR, Bolthouse H. “Replika Removing Erotic Role-Play
Is Like Grand Theft Auto Removing Guns or Cars”: Reddit
Discourse on Artificial Intelligence Chatbots and Sexual Tech-
nologies. Socius: Sociological Research for a Dynamic World.
2024;10:23780231241259627. https://doi.org/10.1177/23780
231241259627

Laestadius L, Bishop A, Gonzalez M, Illenc¢ik D, Campos-Cas-
tillo C (2022) Too human and not human enough: A grounded
theory analysis of mental health harms from emotional depend-
ence on the social chatbot Replika. New Media & Society.
146144482211420. https://doi.org/10.1177/14614448221142007
Maples B, Cerit M, Vishwanath A, Pea R. Loneliness and
suicide mitigation for students using GPT3-enabled chatbots.
npj Mental Health Res. 2024;3(1):4. https://doi.org/10.1038/
s44184-023-00047-6

Pan S, Cui J, Mou Y. Desirable or Distasteful? Exploring Uncertainty
in Human-Chatbot Relationships. Intl ] Human—Comput Interact.
2023;1-11. https://doi.org/10.1080/10447318.2023.2256554
Pentina I, Hancock T, Xie T. Exploring relationship development
with social chatbots: A mixed-method study of Replika. Com-
put Hum Behav. 2023;140:107600. https://doi.org/10.1016/j.chb.
2022.107600.

@ Springer


https://doi.org/10.1016/j.ajp.2023.103770
https://doi.org/10.31219/osf.io/zyvr4
https://doi.org/10.1609/icwsm.v18i1.31338
https://doi.org/10.1016/j.chbah.2024.100078
https://doi.org/10.31234/osf.io/gtr7n
https://doi.org/10.2196/52055
https://doi.org/10.1016/j.invent.2023.100668
https://doi.org/10.1016/j.chbr.2023.100323
https://doi.org/10.1016/j.chbr.2023.100323
https://doi.org/10.2196/41881
https://doi.org/10.2196/42055
https://doi.org/10.2196/29969
https://doi.org/10.1145/3613905.3650957
https://doi.org/10.1037/0033-295X.114.4.864
https://doi.org/10.1007/s11930-024-00383-4
https://doi.org/10.1007/s11930-024-00383-4
https://doi.org/10.2196/13216
https://doi.org/10.2196/52091
https://doi.org/10.3389/fdgth.2023.1278186
https://doi.org/10.3389/fdgth.2023.1278186
https://iris.who.int/handle/10665/376294
https://iris.who.int/handle/10665/376294
https://doi.org/10.1080/00224499.2021.2007521
https://doi.org/10.1080/00224499.2021.2007521
https://www.vice.com/en/article/z34d43/my-ai-is-sexually-harassing-me-replika-chatbot-nudes
https://www.vice.com/en/article/z34d43/my-ai-is-sexually-harassing-me-replika-chatbot-nudes
https://www.vice.com/en/article/z34d43/my-ai-is-sexually-harassing-me-replika-chatbot-nudes
https://doi.org/10.3145/epi.2023.sep.02
https://doi.org/10.3145/epi.2023.sep.02
https://doi.org/10.1093/hcr/hqac008
https://doi.org/10.1093/hcr/hqac008
https://doi.org/10.1177/01634437221119021
https://doi.org/10.1177/01634437221119021
https://doi.org/10.5281/ZENODO.10391614
https://doi.org/10.1177/23780231241259627
https://doi.org/10.1177/23780231241259627
https://doi.org/10.1177/14614448221142007
https://doi.org/10.1038/s44184-023-00047-6
https://doi.org/10.1038/s44184-023-00047-6
https://doi.org/10.1080/10447318.2023.2256554
https://doi.org/10.1016/j.chb.2022.107600
https://doi.org/10.1016/j.chb.2022.107600

4 Page 38 0f 39

Current Sexual Health Reports (2024) 17:4

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Possati LM. Psychoanalyzing artificial intelligence: The case of
Replika. AI & Soc. 2023;38:1725-38. https://doi.org/10.1007/
s00146-021-01379-7.

Skjuve M, Fglstad A, Fostervold KI, Brandtzaeg PB. A longitu-
dinal study of human—chatbot relationships. Int J] Hum Comput
Stud. 2022;168:102903. https://doi.org/10.1016/j.ijhcs.2022.
102903.

Ta V, Griffith C, Boatfield C, Wang X, Civitello M, Bader H,
DeCero E, Loggarakis A. User Experiences of Social Support
from Companion Chatbots in Everyday Contexts: Thematic
Analysis. ] Med Internet Res. 2020;22(3):e16235. https://www.
jmir.org/2020/3/e16235.

Ta-Johnson VP, Boatfield C, Wang X, DeCero E, Krupica IC,
Rasof SD, Motzer A, Pedryc WM. Assessing the Topics and
Motivating Factors behind Human-Social Chatbot Interactions:
Thematic Analysis of User Experiences. JMIR Hum Factors.
2022;9(4):e38876. https://doi.org/10.2196/38876.

Strohmann T, Siemon D, Khosrawi-Rad B, Robra-Bissantz.
Toward a design theory for virtual companionship. Human-
Comput Interact. 2023;38:194-124https://doi.org/10.1080/07370
024.2022.2084620

Xie T, Pentina I. Attachment Theory as a Framework to Under-
stand Relationships with Social Chatbots: A Case Study of Rep-
lika. Hawaii International Conference on System Sciences. 2022.
https://doi.org/10.24251/HICSS.2022.258

Zehnder E, Dinet J, Charpillet F. Social Virtual Agents and Lone-
liness: Impact of Virtual Agent Anthropomorphism on Users’
Feedbacks. In T. Z. Ahram & C. S. Falcdo (Eds.), Advances in
Usability, User Experience, Wearable and Assistive Technology.
2021;275:285-292. Proceedings of the AHFE 2021 Virtual Con-
ferences on Usability and User Experience, Human Factors and
Wearable Technologies, Human Factors in Virtual Environments
and Game Design, and Human Factors and Assistive Technol-
ogy, July 25-29, 2021, USA. Springer International Publishing.
https://doi.org/10.1007/978-3-030-80091-8_33

Yin Y, Jia N, Wakslak CJ. Al can help people feel heard,
but an Al label diminishes this impact. Proc Natl Acad Sci.
2024;121(14):¢2319112121. https://doi.org/10.1073/pnas.23191
12121.

Dubé S, Santaguida M, Anctil D, Zhu CY, Thomasse L, Giaccari L,
Oassey R, Vachon D, Johnson A. Perceived stigma and erotic tech-
nology: From sex toys to erobots. Psychol Sexual. 2023;14(1):141—
57. https://doi.org/10.1080/19419899.2022.2067783.

Koh J. “Date me date me”: Al chatbot interactions as a resource for
the online construction of masculinity. Discourse, Context & Media.
2023;52:100681. https://doi.org/10.1016/j.dcm.2023.100681.
Prochazka A, Brooks RC. Digital Lovers and Jealousy: Antici-
pated Emotional Responses to Emotionally and Physically
Sophisticated Sexual Technologies. Human Behav Emerg Tech-
nol. 2024;1-13. https://doi.org/10.1155/2024/1413351
Hancock JT, Naaman M, Levy K. Al-mediated communica-
tion: Definition, research agenda, and ethical considerations. J
Comput-Mediat Commun. 2020;25(1):89-100. https://doi.org/
10.1093/jcmc/zmz022.

Furlo N, Gleason J, Feun K, Zytko D. Rethinking Dating Apps as
Sexual Consent Apps: A New Use Case for Al-Mediated Com-
munication. Companion Publication of the 2021 Conference on
Computer Supported Cooperative Work and Social Computing.
2021;53-56. https://doi.org/10.1145/3462204.3481770

Fu Y, Chen Y, Lai ZGDC, Hiniker A. Should ChatGPT Write
Your Breakup Text? Exploring the Role of Al in Relationship
Dissolution (Version 1). arXiv. 2024. https://doi.org/10.48550/
ARXIV.2401.09695

Weiss B, Sternlicht A. Meta and OpenAl have spawned a wave
of Al sex companions—And some of them are children. Fortune.

@ Springer

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

2024. https://fortune.com/longform/meta-openai-uncensored-ai-
companions-child-pornography/

Dawson B. Sex workers are cloning themselves with Al to make
sexy chatbots. Mashable. 2023. https://mashable.com/article/sex-
workers-cloning-ai

Dickson EJ. I Fell in (and out of) Love With Riley Reid’s Al
Porn Bot. Rolling Stone. 2023. https://www.rollingstone.com/
culture/culture-features/porn-star-riley-reid-ai-porn-bot-clona-
1234853964/

Doring N, Mohseni MR, Walter R. Design, Use, and Effects of
Sex Dolls and Sex Robots: Scoping Review. J Med Internet Res.
2020;22(7):e18551. https://doi.org/10.2196/18551.

Gibson K. Fake and graphic images of Taylor Swift started with
Al challenge. CBS News. 2024. https://www.cbsnews.com/news/
taylor-swift-artificial-intellignence-ai-4chan/

Flynn A, Powell A, Scott AJ, Cama E. Deepfakes and Digitally
Altered Imagery Abuse: A Cross-Country Exploration of an
Emerging Form of Image-Based Sexual Abuse. Br J Criminol.
2022;63(6):1622-1622. https://doi.org/10.1093/bjc/azabl111.
Jacobs K. DIY pornography and the deepfake coup. Porn Studies.
2024;11(1):91-8. https://doi.org/10.1080/23268743.2023.2297691.
Mania K. The Legal Implications and Remedies Concerning
Revenge Porn and Fake Porn: A Common Law Perspective. Sex Cult.
2020;24(6):2079-97. https://doi.org/10.1007/s12119-020-09738-0.
Okolie C. Artificial Intelligence-Altered Videos (Deepfakes), Image-
Based Sexual Abuse, and Data Privacy Concerns. J Intl Women’s
Stud. 2023;25(2). https://ve.bridgew.edu/jiws/vol25/iss2/11

Van Der Sloot B, Wagensveld Y. Deepfakes: Regulatory chal-
lenges for the synthetic society. Comput Law Secur Rev.
2022;46:105716. https://doi.org/10.1016/j.clsr.2022.105716.
Winter R, Salter A. DeepFakes: Uncovering hardcore open
source on GitHub. Porn Studies. 2020;7(4):382-97. https://doi.
org/10.1080/23268743.2019.1642794.

Renaud P, Neveu SM, Rouleau JL, Joyal C. Sexual presence: A
qEEG analysis of sexual arousal to synthetic pornography. Intl J
Telepresence. 2019;1-3.

Umbach R, Henry N, Beard GF, Berryessa CM. Non-Consensual
Synthetic Intimate Imagery: Prevalence, Attitudes, and Knowl-
edge in 10 Countries. Proc CHI Conf Human Factors Comput
Syst. 2024;1-20. https://doi.org/10.1145/3613904.3642382
Fido D, Rao J, Harper CA. Celebrity status, sex, and variation
in psychopathy predicts judgements of and proclivity to gener-
ate and distribute deepfake pornography. Comput Hum Behav.
2022;129:107141. https://doi.org/10.1016/j.chb.2021.107141.
Kugler MB, Pace C. Deepfake Privacy: Attitudes and Regulation.
SSRN Electron J. 2021.https://doi.org/10.2139/ssrn.3781968
Wang S, Kim S. Users’ emotional and behavioral responses
to deepfake videos of K-pop idols. Comput Hum Behav.
2022;134:107305. https://doi.org/10.1016/j.chb.2022.107305.
Maddocks S. “A Deepfake Porn Plot Intended to Silence Me”:
Exploring continuities between pornographic and ‘political’ deep
fakes. Porn Studies. 2020;7(4):415-23. https://doi.org/10.1080/
23268743.2020.1757499.

Gosse C, Burkell J. Politics and porn: How news media charac-
terizes problems presented by deepfakes. Crit Stud Media Com-
mun. 2020;37(5):497-511. https://doi.org/10.1080/15295036.
2020.1832697.

Kikerpill K. Choose your stars and studs: The rise of deepfake
designer porn. Porn Studies. 2020;7(4):352-6. https://doi.org/10.
1080/23268743.2020.1765851.

Popova M. Reading out of context: Pornographic deepfakes,
celebrity and intimacy. Porn Studies. 2020;7(4):367-81. https://
doi.org/10.1080/23268743.2019.1675090.

Ohman C. Introducing the pervert’s dilemma: A con-
tribution to the critique of Deepfake Pornography.


https://doi.org/10.1007/s00146-021-01379-7
https://doi.org/10.1007/s00146-021-01379-7
https://doi.org/10.1016/j.ijhcs.2022.102903
https://doi.org/10.1016/j.ijhcs.2022.102903
https://www.jmir.org/2020/3/e16235
https://www.jmir.org/2020/3/e16235
https://doi.org/10.2196/38876
https://doi.org/10.1080/07370024.2022.2084620
https://doi.org/10.1080/07370024.2022.2084620
https://doi.org/10.24251/HICSS.2022.258
https://doi.org/10.1007/978-3-030-80091-8_33
https://doi.org/10.1073/pnas.2319112121
https://doi.org/10.1073/pnas.2319112121
https://doi.org/10.1080/19419899.2022.2067783
https://doi.org/10.1016/j.dcm.2023.100681
https://doi.org/10.1155/2024/1413351
https://doi.org/10.1093/jcmc/zmz022
https://doi.org/10.1093/jcmc/zmz022
https://doi.org/10.1145/3462204.3481770
https://doi.org/10.48550/ARXIV.2401.09695
https://doi.org/10.48550/ARXIV.2401.09695
https://fortune.com/longform/meta-openai-uncensored-ai-companions-child-pornography/
https://fortune.com/longform/meta-openai-uncensored-ai-companions-child-pornography/
https://mashable.com/article/sex-workers-cloning-ai
https://mashable.com/article/sex-workers-cloning-ai
https://www.rollingstone.com/culture/culture-features/porn-star-riley-reid-ai-porn-bot-clona-1234853964/
https://www.rollingstone.com/culture/culture-features/porn-star-riley-reid-ai-porn-bot-clona-1234853964/
https://www.rollingstone.com/culture/culture-features/porn-star-riley-reid-ai-porn-bot-clona-1234853964/
https://doi.org/10.2196/18551
https://www.cbsnews.com/news/taylor-swift-artificial-intellignence-ai-4chan/
https://www.cbsnews.com/news/taylor-swift-artificial-intellignence-ai-4chan/
https://doi.org/10.1093/bjc/azab111
https://doi.org/10.1080/23268743.2023.2297691
https://doi.org/10.1007/s12119-020-09738-0
https://vc.bridgew.edu/jiws/vol25/iss2/11
https://doi.org/10.1016/j.clsr.2022.105716
https://doi.org/10.1080/23268743.2019.1642794
https://doi.org/10.1080/23268743.2019.1642794
https://doi.org/10.1145/3613904.3642382
https://doi.org/10.1016/j.chb.2021.107141
https://doi.org/10.2139/ssrn.3781968
https://doi.org/10.1016/j.chb.2022.107305
https://doi.org/10.1080/23268743.2020.1757499
https://doi.org/10.1080/23268743.2020.1757499
https://doi.org/10.1080/15295036.2020.1832697
https://doi.org/10.1080/15295036.2020.1832697
https://doi.org/10.1080/23268743.2020.1765851
https://doi.org/10.1080/23268743.2020.1765851
https://doi.org/10.1080/23268743.2019.1675090
https://doi.org/10.1080/23268743.2019.1675090

Current Sexual Health Reports (2024) 17:4

Page390f39 4

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Ethics Inf Technol. 2020;22(2):133-40. https://doi.org/10.1007/
s10676-019-09522-1.

Sen R, Jha S. Women under Hindutva: Misogynist Memes, Mock-
Auction and Doxing, Deepfake-Pornification and Rape Threats in
Digital Space. J Asian African Stud. 2024. 00219096241257686.
https://doi.org/10.1177/00219096241257686

Jacobsen BN, Simpson J. The tensions of deepfakes. Inf Commun
Soc. 2024;27(6):1095-109. https://doi.org/10.1080/1369118X.
2023.2234980.

Kerner C, Risse M. Beyond Porn and Discreditation: Epistemic
Promises and Perils of Deepfake Technology in Digital Life-
worlds. Moral Philos Politics. 2021;8(1):81-108. https://doi.org/
10.1515/mopp-2020-0024.

Viola M, Voto C. Designed to abuse? Deepfakes and the non-con-
sensual diffusion of intimate images. Synthese. 2023;201(1):30.
https://doi.org/10.1007/s11229-022-04012-2.

Yavuz C. A Multidisciplinary Look at History and Future of Deep-
fake with Gartner Hype Cycle. IEEE Secur Priv. 2024;22(3):50—
61. https://doi.org/10.1109/MSEC.2024.3380324.

Masood M, Nawaz M, Malik KM, Javed A, Irtaza A, Malik H. Deep-
fakes generation and detection: State-of-the-art, open challenges,
countermeasures, and way forward. Appl Intell. 2023;53(4):3974—
4026. https://doi.org/10.1007/s10489-022-03766-z.

Van Der Nagel E. Verifying images: Deepfakes, control, and
consent. Porn Studies. 2020;7(4):424-9. https://doi.org/10.1080/
23268743.2020.1741434.

De Angeli A, Falduti M, Menendez Blanco M, Tessaris S.
Reporting Revenge Porn: A Preliminary Expert Analysis. CHI-
taly 2021: 14th Biannual Conference of the Italian SIGCHI
Chapter. 2021;1-5. https://doi.org/10.1145/3464385.3464739
Brown W, Fleming DH. Celebrity headjobs: Or oozing squid sex
with a framed-up leaky {Schar-J@}. Porn Studies. 2020;7(4):357—
66. https://doi.org/10.1080/23268743.2020.1815570.

McCosker A. Making sense of deepfakes: Socializing Al and
building data literacy on GitHub and YouTube. New Media Soc.
2024;26(5):2786-803. https://doi.org/10.1177/14614448221093943.
Newton OB, Stanfill M. My NSFW video has partial occlusion:
Deepfakes and the technological production of non-consensual
pornography. Porn Studies. 2020;7(4):398—414. https://doi.org/
10.1080/23268743.2019.1675091.

Karasavva V, Noorbhai A. The Real Threat of Deepfake Pornog-
raphy: A Review of Canadian Policy. Cyberpsychol Behav Soc
Netw. 2021;24(3):203-9. https://doi.org/10.1089/cyber.2020.0272.
Mania K. Legal Protection of Revenge and Deepfake Porn Vic-
tims in the European Union: Findings from a Comparative Legal
Study. Trauma Violence Abuse. 2024;25(1):117-29. https://doi.
org/10.1177/15248380221143772.

Lucas KT. Deepfakes and Domestic Violence: Perpetrating Inti-
mate Partner Abuse Using Video Technology. Victims & Offenders.
2022;17(5):647-59. https://doi.org/10.1080/15564886.2022.2036656.
Witt A, Henry N, Beard G. Judicial Constructions of Harm
in Australian Image-Based Sexual Abuse Case Law: A

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

Feminist Discourse Analysis. Social Legal Stud. 2024.
09646639241233992. https://doi.org/10.1177/096466392412339
92

Dunn S. Legal Definitions of Intimate Images in the Age of
Sexual Deepfakes and Generative Al. McGill Law J. 2024;69.
https://ssrn.com/abstract=4813941

Molina SE Esq. Lying beneath the Surface: The Impacts of
Deepfake Technology on the Privacy and Safety of the LGBTQ+
Community. Nova Law Review. 2022;46(2):3

Alilunas P. What we must be: Al and the future of porn studies.
Porn Studies. 2024;11(1):99-112. https://doi.org/10.1080/23268
743.2024.2312181.

Parslow J. Kings, Queens, Monsters, and Things: Digital Drag
Performance and Queer Moves in Artificial Intelligence (Al).
Contemp Theatr Rev. 2023;33(1-2):128-48. https://doi.org/10.
1080/10486801.2023.2173592.

Kenig N, Monton Echeverria J, Muntaner Vives A. Human
Beauty according to Artificial Intelligence. Plastic Reconstr Surg
Global Open. 2023;11(7):e5153. https://doi.org/10.1097/GOX.
0000000000005153.

Marini M, Ansani A, Demichelis A, Mancini G, Paglieri F, Viola
M. Real is the new sexy: The influence of perceived realness on self-
reported arousal to sexual visual stimuli. Cogn Emot. 2024;38(3):348—
60. https://doi.org/10.1080/02699931.2023.2296581.

Albury K, Stardust Z, Sundén J. Queer and feminist reflections
on sextech. Sexual Reprod Health Matt. 2023;31(4):2246751.
https://doi.org/10.1080/26410397.2023.2246751.

Patel A, Louie-Poon S, Kauser S, Lassi Z, Meherali S. Environ-
mental scan of mobile apps for promoting sexual and reproduc-
tive health of adolescents in low- and middle-income countries.
Front Public Health. 2022;10:993795. https://doi.org/10.3389/
fpubh.2022.993795.

Lyzwinski L, Elgendi M, Menon C. Innovative approaches to
menstruation and fertility tracking using wearable reproduc-
tive health technology: Systematic review. J Med Internet Res.
2024;26:e45139. https://doi.org/10.2196/45139.

Singh S, Nambiar V. Role of Artificial Intelligence in the pre-
vention of online child sexual abuse: A systematic review of
literature. J Appl Secur Res. 2024;1-42. https://doi.org/10.1080/
19361610.2024.2331885

Sanchez D, Slovacek H, Wang R. Shaping the future of men’s
sexual health: How artificial intelligence can assist in the man-
agement and treatment of erectile dysfunction. UroPrecision.
2024;2(1):1-8. https://doi.org/10.1002/uro2.31.

Zhao AP, Li S, Cao Z, Hu PJ-H, Wang J, Xiang Y, Xie D, Lu X.
Al for science: Predicting infectious diseases. J Saf Sci Resilience.
2024;5(2):130-46. https://doi.org/10.1016/j.jnlssr.2024.02.002.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1007/s10676-019-09522-1
https://doi.org/10.1007/s10676-019-09522-1
https://doi.org/10.1177/00219096241257686
https://doi.org/10.1080/1369118X.2023.2234980
https://doi.org/10.1080/1369118X.2023.2234980
https://doi.org/10.1515/mopp-2020-0024
https://doi.org/10.1515/mopp-2020-0024
https://doi.org/10.1007/s11229-022-04012-2
https://doi.org/10.1109/MSEC.2024.3380324
https://doi.org/10.1007/s10489-022-03766-z
https://doi.org/10.1080/23268743.2020.1741434
https://doi.org/10.1080/23268743.2020.1741434
https://doi.org/10.1145/3464385.3464739
https://doi.org/10.1080/23268743.2020.1815570
https://doi.org/10.1177/14614448221093943
https://doi.org/10.1080/23268743.2019.1675091
https://doi.org/10.1080/23268743.2019.1675091
https://doi.org/10.1089/cyber.2020.0272
https://doi.org/10.1177/15248380221143772
https://doi.org/10.1177/15248380221143772
https://doi.org/10.1080/15564886.2022.2036656
https://doi.org/10.1177/09646639241233992
https://doi.org/10.1177/09646639241233992
https://ssrn.com/abstract=4813941
https://doi.org/10.1080/23268743.2024.2312181
https://doi.org/10.1080/23268743.2024.2312181
https://doi.org/10.1080/10486801.2023.2173592
https://doi.org/10.1080/10486801.2023.2173592
https://doi.org/10.1097/GOX.0000000000005153
https://doi.org/10.1097/GOX.0000000000005153
https://doi.org/10.1080/02699931.2023.2296581
https://doi.org/10.1080/26410397.2023.2246751
https://doi.org/10.3389/fpubh.2022.993795
https://doi.org/10.3389/fpubh.2022.993795
https://doi.org/10.2196/45139
https://doi.org/10.1080/19361610.2024.2331885
https://doi.org/10.1080/19361610.2024.2331885
https://doi.org/10.1002/uro2.31
https://doi.org/10.1016/j.jnlssr.2024.02.002

	The Impact of Artificial Intelligence on Human Sexuality: A Five-Year Literature Review 2020–2024
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Method
	Databases
	Search Terms
	Literature Selection
	Literature Analysis and Presentation

	AI and Sexual Information and Education
	State of Research
	Quality of AI-Generated Sexual Information
	Ideological Biases of AI Tools

	Research Gaps

	AI and Sexual Counseling and Therapy
	State of Research
	Rule-based Counseling Chatbots
	AI-enabled Therapy Chatbots

	Research Gaps

	AI and Sexual and Romantic Relationships
	State of Research
	Intimate Human-AI Relationships
	AI-Mediated Intimate Human–Human Relationships

	Research Gaps

	AI and Erotica and Pornography
	State of Research
	Non-consensual AI Pornography
	Consensual AI Pornography

	Research Gaps

	Conclusion
	Strengths and Limitations
	Outlook

	Key References
	References


