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Abstract

Public communication about sexual and reproductive health and rights (SRHR) relies on both text and images. A recent
development is the proliferation of artificial intelligence (AI) image generators, which enable rapid, cost-effective, and
highly customizable images with appealing aesthetics based on textual requests (prompts). To examine the opportunities and
challenges of Al-generated images in SRHR communication, we used the topic of menstruation and developed six research
questions (RQs) anchored in the current state of research on Al-supported visual health communication. These questions
addressed key areas of concern, such as unsuccessful image creation (RQ1), objective image flaws (RQ2), lack of diversity
of human representation (RQ3), stereotypical portrayals of women (RQ4), use of visual symbols (RQ5), and image valence
(RQ6). Our study applied 15 Al image generators, 2 user accounts per generator, 5 menstruation-related prompts, 2 prompt
languages, and 2 images per prompt, resulting in a sample of N=600 Al outputs generated in Autumn 2025. All outputs were
manually coded using a reliability-tested codebook developed through both deductive and inductive approaches. In 20.0%
of cases, menstruation prompts did not produce the requested image but only text output (RQ1). When images were gener-
ated, they often (78.1%) exhibited visual and/or textual flaws (RQ2). The images showed a lack of diversity in some human
attributes (e.g., body type) but not in others (e.g., skin tone; RQ3). Stereotypical depictions of women were observed but
not predominant (RQ4). Common menstruation-related visual symbols (e.g., blood, pain) were identified (RQS5), but most
images did not convey a negative portrayal and instead a neutral or positive portrayal of menstruation (RQ6). While results
show that initial outputs from Al image generators are often not directly suitable for visual sexual health communication, they
might work with targeted refinement. Further research is required to examine the production, characteristics, consumption,
and effects of Al-generated images in SRHR communication.

Keywords Acrtificial Intelligence - Generative artificial intelligence (GenAl) - Al-generated images - Media content
analysis - Sexual and reproductive health and rights

Introduction

Sexual and reproductive health and rights (SRHR) are a cen-
tral component of overall health and human rights (Starrs
et al., 2018). To take care of their SRHR (e.g., avoiding
sexually transmitted infections and unwanted pregnancies,
achieving romantic and sexual well-being), people require
accessible health services and appropriate SRHR education
and information. In addition to textual information, visual
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information is important for communicating health topics
(Houts et al., 2006): some clinical details are complex and
more easily shown in images than described in text (e.g.,
the insertion and position of an intrauterine device or a tam-
pon). Moreover, in many communication contexts text alone
is insufficient; images help attract attention and increase the
clarity and persuasiveness of messages. This is why images
are used in various SRHR communication contexts such as
in press coverage of STI' vaccinations, in social media posts
for LGBTQ+- 2 rights campaigns, in global World AIDS® Day

1 STI= Sexually Transmitted Infection(s).

2 LGBTQ+ = Lesbian, Gay, Bi, Trans, Queer and further sexual and
gender identities.

3 AIDS = Acquired Immune Deficiency Syndrome.
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campaigns, and in sex education brochures on contraception
and menstruation.

To encompass all images representing SRHR themes
and used for informational and educational purposes, the
umbrella term SRHR images or sexual health images is
adopted (e.g., Jewitt, 1997; McCarthy et al., 2012). For sex-
ual health actors—such as educators, clinicians, counselors,
researchers, and activists—three principal pathways to obtain
SRHR images exist:

e Commissioned, customized images: Commissioning pro-
fessional photographers, illustrators, or graphic design-
ers provides the highest degree of control over clinical
accuracy, representational diversity, and legal consent,
but entails higher costs and longer lead times (e.g., for
contracting and briefing). Commissioned, customized
images typically have a professional, polished appear-
ance with the highest technical and compositional qual-
ity, making them well suited for formal sexual education
materials and clinical publications.

e Licensed stock images: Selecting images from commer-
cial stock libraries (e.g., Adobe Stock; Getty Images)
offers rapid, licensable visuals at moderate expense, yet
does not allow customization and risks perpetuating rep-
resentational gaps and biases. Millions of stock images
are available, many of which are categorized and tagged
as SRHR-related. Licensed stock images are typically
produced by visual communication experts. They have
a professional aesthetic, but are sufficiently generic to be
reusable across multiple contexts such as press reporting,
company websites, and advertisements. Therefore, they
are also criticized for their glossy, commercialized, and
standardized appearance (Frosh, 2001, 2002).

o Self-generated images: Producing images in-house, for
example, via smartphone photography, hand drawing, or
graphic design software, offers speed, authenticity, and
low cost, but requires strict consent procedures when
depicting identifiable individuals and expert review when
clinical accuracy is necessary. Self-generated images
often have an amateur or informal appearance that can
enhance perceived realness and credibility in social-
media contexts but may lack the refinement needed for
printed or clinical materials.

Decisions between these three routes rest on visual com-
munication goals and involve trade-offs among aesthetics,
accuracy, timeliness, and budget. Inspecting, for example,
the sexual health section of the World Health Organization

4 https://www.who.int/health-topics/sexual-health.
3 https://www.instagram.com/plannedparenthood/.

5 https://www.pulse-health.org/.
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website,* the Instagram account of Planned Parenthood,5 the
online platform of the Asian sexual health provider PULSE,®
the website of the Global Network of People Living with
HIV’ or the web presence of the African Sex Worker Alli-
ance® reveal a variety of public-facing SRHR image types
used for educational, informational, commercial, and activist
purposes.

A recent development in visual sexual health communica-
tion is the broad availability of image generators based on
artificial intelligence (AI) technology (Doring et al., 2025).
Self-generated images can now also be created with this new
class of tools. Al image generators offer the opportunity to
generate customized SRHR images for different communi-
cation channels (e.g., academic publications, social media,
websites, information flyers, brochures). Image generation
with these systems is typically swift, low-cost, and highly
customizable, and outputs can mimic a professional aesthetic.
Text-to-image generators can create cartoons, drawings,
paintings, diagrams, photorealistic images,’ and other types
of still images commonly used in SRHR communication
based on simple textual requests (i.e., text prompts). Images
generated with the help of generative Al tools are typically
referred to as Al-generated images (short: Al images) or syn-
thetic images.

The aim of this article is to explore the opportunities and
challenges of Al image generators for visual sexual health
communication. For this purpose, menstruation was selected
as the example SRHR topic to be visualized with Al tools
for several reasons: first, menstrual health represents a core
domain of sexual and reproductive health and human rights
that affects roughly half of the global population but remains
surrounded by cultural taboos, stigma, and misinformation
(Office of the High Commissioner for Human Rights, 2022;
WHO, 2022). Addressing this through accurate, normaliz-
ing and inclusive textual and visual health communication
supports global health and gender equity goals (Hennegan
et al., 2021; Olson et al., 2022). Second, menstruation is a
high-impact educational topic where adolescents and adults
rely on educational offline and online information. Al image
generators can foster menstrual information by producing
trustworthy, appealing, and evidence-based educational visu-
als suitable for digital platforms and beyond (Brown et al.,
2024; Evans et al., 2022; Olsson et al., 2024). Third, the topic

7 https://gnpplus.net/.
8 https://home.aswaalliance.org/.

Al tools can generate images that mimic the look of actual photogra-
phy, those images are often called “photorealistic Al images” or shorter
“Al photos.” However, there is a fundamental difference between a tra-
ditional photography that uses a camera to capture a real scene in the
physical world, and an Al-generated image mimicking the look of a
photo but depicting content without any relation to a real-world sce-
nario.


https://www.who.int/health-topics/sexual-health
https://www.instagram.com/plannedparenthood/
https://www.pulse-health.org/
https://gnpplus.net/
https://home.aswaalliance.org/

Archives of Sexual Behavior

Fig. 1 Examples of Al-gener-
ated sexual health images and
text output (Source: author-
created with Gemini 2.5 Flash,
October 8, 2025)
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c) Prompt: “Create an image of a Black

d) Prompt: “Create an image of the clitoris”

Is there another image | can try? I'm
here to help you create all types of
things, but can't make images like
that.
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offers a valuable avenue to explore the creative and techni-
cal potential of Al image generation, as it requires nuanced
depictions of bodily processes, diverse identities, and sensi-
tive contexts (Bobel et al., 2020; Doring et al., 2024).

By systematically examining what Al image generators
produce when prompted to visualize a stigmatized, diversity-
sensitive SRHR topic like menstruation, this study offers a
domain-specific content-analytic contribution to explain-
able Al research (Arrieta et al., 2020): treating the outputs
of opaque text-to-image systems as a window into their
assumptions and limitations. Such output-centered analysis
can inform responsible Al (Arrieta et al., 2020) by provid-
ing the kind of empirical, domain-specific knowledge that
sexual health communicators need to deploy these tools
critically and carefully (WHO, 2024). In doing so, the study

may also shed light on Al literacy (Ng et al., 2021) among
sexual health professionals, offering insights into how they
can use Al image generators to improve visual sexual health
communication.

The following sections of this introduction will explain (1)
image generation with Al tools, (2) visual communication
with Al images, (3) the state of research on Al-generated
health images, and (4) the aims of the current study. The
introduction is followed by a description of the study method
and a presentation of the study results plus their discussion.

Image Generation with Al Tools

Contemporary Al-based text-to-image (short: TTI, T2I) gen-
erators translate natural-language prompts (e.g., “create an

@ Springer
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image of an educator teaching reproductive health,” “create
an image of an abortion rights activist,” or “create an image
of a Black lesbian couple”) into synthetic images (see Fig. 1).
Technically, these systems combine a text-encoding compo-
nent with a deep generative image model, typically based on
neural-network architectures that learn statistical associations
between textual and visual data (Ho et al., 2020; Rombach
etal., 2022). Among the most influential architectures are dif-
fusion models and autoregressive models. Diffusion models
as implemented, for example, in TTI generators like Midjour-
ney and Stable Diffusion, work like a photograph emerging
from fog: the system starts with pure visual noise and gradu-
ally clarifies it into a coherent image, guided at each step by
the text prompt. Autoregressive models as implemented, for
example, in ChatGPT-Image 1 and Gemini 2.5 Flash, work
more like a painter filling in a paint-by-numbers canvas: the
image is built piece by piece, with each new section informed
by what has already been placed.

Al image generators are trained on vast datasets of image-
caption pairs, mainly scraped from the Internet, with LAION-
5B,'? a dataset with 5.85 billion image-text pairs, being a
primary example (Schuhmann et al., 2022). The outputs of Al
image generators depend on the characteristics of the train-
ing data. This is why ethical and responsible Al image gen-
erators are trained with preprocessed, cleaned, and diverse
datasets to ensure, for example, that inaccurate captions and
unethical images (e.g., execution images, child sexual abuse
material) are eliminated, and that culturally diverse images
are included. However, the degree of achieved diversity is an
issue of constant debate and auditing. The initiative Queer in
AL for example, collaborates with academic, policy, and
industry partners to raise awareness of how Al systems rep-
resent sexual and gender diversity and to support community-
led, participatory approaches to Al design and governance,
including work on diverse and fair Al training data (Organ-
izers of Queer in Al et al., 2023).

To foster ethical and responsible Al image generation,
developers often combine training-data curation (e.g., filter-
ing harmful content, increasing diversity) with human-in-the-
loop alignment techniques—for example, training a reward
model from human annotations and then fine-tuning the gen-
erative model so that the Al model better yields desirable out-
puts and suppresses unwanted ones (e.g., biased, stereotyped
or distorted Al images; Liang et al., 2024). These efforts
reflect broader principles of responsible Al, particularly

10 LAION (= Large-scale Artificial Intelligence Open Network) is a
German non-profit that publishes large open image-caption datasets
(e.g., LAION-400M with about 400 million images; LIAON-5B with
about 5 billion images) which have been used to train popular text-to-
image models such as Stable Diffusion (by Stability AI) and DALL-E
mini (by OpenAl). Website: https://laion.ai/.

"' https://www.queerinai.com/.
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fairness, transparency, accountability, inclusivity, and miti-
gation of representational bias (Arrieta et al., 2020).

Publicly available Al image generators also implement
a content moderation layer at runtime: before a generated
image is shown, content-filtering components and user-
facing guardrails are applied. These systems are designed
to block image outputs that could violate ethical norms or
platform policies (e.g., prohibition of sexually explicit or
violent imagery; Vargas Penagos, 2024). However, in sensi-
tive fields like SRHR communication, algorithmic content
moderation frequently results in overblocking. Overblock-
ing means the Al system mistakenly flags and blocks the
generation of legitimate sexual health images as supposedly
inappropriate content (e.g., “create an image of the clitoris”;
see Fig. 1; Doring et al., 2025). Al outputs are also shaped by
the user’s account location because providers apply region-
specific content policies and legal restrictions, and content
blocking may therefore differ between world regions.

While AI image generators are technically constrained
by their neural network architectures, training data, training
processes, and global and regional content-moderation rules,
the types of images created are largely determined by the
users’ inputs. Their text prompts'* can specify the image form
(e.g., an illustration or a photorealistic image), the manifest
image content, including people, objects, surroundings (e.g.,
a White heterosexual couple indoors or a Black lesbian cou-
ple outdoors), and the latent image content (e.g., desperate
or romantic atmosphere). Users can shape the output through
the individual prompts within a particular session. Some Al
image generators also allow users to define persistent meta-
prompts (e.g., custom instructions such as “always create
colorful illustrations with a hand-drawn aesthetic™) that are
automatically appended to all queries, creating a stable form
of personalization. At the same time, image generators can
operate without meta-prompts and even with highly mini-
mal prompts (e.g., “create an image of a couple”), where the
user provides no guidance regarding form or content and the
stochastic model of the Al image generator must determine
all details on its own. In these cases, the Al image generator
defaults to its most common, average, stereotypical, and safe
visual patterns, and avoids risky, rare, or ambiguous content
and aesthetic choices.

12 In addition to text prompts, many generative Al models can also
work with image prompts—that is, they can generate a new image
based on one or more reference images. For the sake of clarity and
focus, this article, like many related publications, deliberately concen-
trates on text prompts. Text prompts without image examples, are also
often called “zero-shot prompts,” in contrast to “one-shot prompts” or
“few-shot prompts,” where the text prompt is accompanied by one or
more image examples to steer the Al image generator in the intended
direction.
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Dozens of Al image generators are now publicly available
to the broad population. While some offer a free trial plan,
many require a paid subscription to generate larger num-
bers of images. Leading Al chatbots such as ChatGPT'? by
OpenAlI and Gemini'* by Google are integrated with image
generators, eliminating the need to visit a dedicated website
or use a separate app for Al image generation. Consequently,
creating images with Al tools has become an everyday media
practice accessible not only to visual communication experts,
but also to laypersons and professionals across various fields,
including sexual and reproductive health and rights.

Visual Communication with Al Images

Visual communication refers to communication that uses
visual aids as opposed to solely verbal and nonverbal com-
munication. It encompasses diverse forms of moving and still
images, including videos, animations, paintings, drawings,
photographs and charts across different media (Thelander,
2018). Within this landscape, Al-generated or synthetic
images represent a new category of visuals that complements
existing types of visual communication.

To analyze visual communication processes, four dimen-
sions are relevant (Thelander, 2018), which are applicable
to Al-generated imagery: (1) image production, (2) image
characteristics, (3) image consumption, and (4) image effects.

Production of Al Images

The image production process includes the communicator’s
communication goals, choice of generative Al tool(s), prompt
engineering and iterative refinement, image selection, and
image dissemination. The process of image production to
reach certain communication goals is also called visualiza-
tion (e.g., ideation about how to visualize abstract concepts
such as pain, shame, pride, or pleasure) and visual persua-
sion (e.g., planning how to design images to persuade peo-
ple to consider HPV' vaccination for their children), and
can be part of strategic communication (e.g., strategic deci-
sions about condom advertisement design that reflects the
company’s brand and increases sales). The process of image
production with Al tools is always a human-guided process,
but Al image generators can help the communicator with
visualization ideas, image production, and image refinement
(Mahdavi Goloujeh et al., 2024; Oppenlaender et al., 2025).
In their text prompt, the communicators can tell the Al tool
not only what type of image should be generated (i.e., details
about image form and content) but also in which contexts

13 https://chatgpt.com/.
14 https://gemini.google.com/.
15 HPV = Human Papillomavirus.

the image will be used (e.g., on social media or in a medical
brochure), so that communication goals are considered dur-
ing image generation and may be reflected in image style.

Characteristics of Al Images

Al-generated images—Ilike any other images—can be charac-
terized along multiple dimensions that correspond to differ-
ent levels of visual framing (Rodriguez & Dimitrova, 2011;
Thelander, 2018). A key distinction is between form (e.g.,
image type, composition, lighting, perspective, and resolu-
tion) and content. Content can be further subdivided into (1)
manifest content (explicit, observable elements or denota-
tive themes, e.g., two women sitting on a bench in an urban
environment with flowers in the background, holding hands;
see Fig. 1), (2) latent content (implicit, interpretive, connota-
tive meanings, e.g., expression of intimacy and joy between
the women, the flowers symbolizing romance, beauty, and
flourishing), and (3) ideological content (engagement with
broader cultural structures, e.g., the acknowledgment, de-
marginalization, and normalization of same-sex couples; the
framing of cities as inclusive and diverse spaces where dif-
ferent identities coexist safely).

Al-generated images are evaluated not only on their form
and content but also regarding their degree of artificiality,
especially when contrasted with human-made photographs
(Aktay, 2022; Velasquez-Salamanca et al., 2025). This
includes aspects such as reduced realism, unnaturally glossy
or eerie visual qualities, and the presence of Al hallucinations
or textual and visual flaws (e.g., generation errors such as dis-
torted human bodies or non-existent objects and misspelled
or inaccurate image captions).

Consumption of Al Images

When Al-generated images with their respective characteris-
tics explained above are shared or published in various media
and communication settings, image audiences can engage
with them in multiple ways spanning cognitive and emotional
processes of attention, perception, identification, interpre-
tation and also behavioral processes of active selection or
deselection, public evaluation, sharing, and commenting.
For example, some social media users actively subscribe to
Facebook groups, '° Instagram accounts, or TikTok channels
that publish Al images labeled as such and consciously con-
sume, enjoy, and promote Al imagery. Other users encounter
Al images unconsciously because they confuse them with
human-made photographs or videos. Still other users identify
Al-generated images when they are exposed to them on social

16 Facebook group “Al Art Universe” with more than 650,000 mem-
bers https://www.facebook.com/groups/aiartuniverse.
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media and actively reject them through ignoring, unsubscrib-
ing, disliking, and negative comments. Several studies have
investigated whether people can differentiate Al-generated
imagery from human-generated photographs and how they
evaluate Al images (Califano & Spence, 2024; Doring &
Mohseni, 2025; Hogemann et al., 2025).

Effects of Al Images

Different effects can result from Al image consumption,
which may or may not align with the intentions of the Al
image creators and can be described on cognitive, emotional,
and behavioral levels (e.g., Chan, 2024, 2025). While effects
of Al-generated SRHR images have not yet been systemati-
cally investigated, it is plausible to assume that they could
elicit cognitive outcomes (e.g., better understanding and
recall of different menstrual products), emotional responses
(e.g., more positive attitudes toward people living with HIV),
and behavioral consequences (e.g., increased intention to take
an STI test). Media effects research typically differentiates
between short-term effects immediately after the perception
of Al images (e.g., temporarily increased interest in the topic
of HPV vaccination) and long-term effects resulting from the
consumption of large numbers of Al-generated images over
time (e.g., distortions of one’s body image due to constant
exposure to unrealistically clear and smooth skin in photo-
realistic Al images).

State of Research on Al-Generated Health Images

No study could be identified by the authors that specifically
analyzed Al-generated sexual health images. A search in
Google Scholar, Web of Science, PubMed, and Scopus did,
however, yield 30 studies published in peer-reviewed journals
across humanities, social sciences, medicine, and computer
science between 2023 and 2025 that examined Al-generated
health images more broadly. These studies cluster into three
thematic groups: Al images of (1) health professionals, (2)
patients, and (3) populations with particular health relevance.

Al images of health professionals: Eight studies investi-
gated how Al image generators visualize health professionals
such as “doctors,” “surgeons,” “anesthesiologists,” “otolaryn-
gologists” or “nurses” in photorealistic images (see Table 1).
Researchers were mainly interested in representational biases
(such as under-representation of women and non-White
people as doctors or surgeons; Ali et al., 2023; Campbell
etal., 2026) and presentational biases or stereotypes (such as
smiling and sexualized presentations of women doctors and
women nurses; Reed et al., 2025; Sun et al., 2024). Overall,
all eight studies confirmed the expected biases in Al images,
albeit with some variation between Al tools, in that DALL-
E generated more diverse and less sexualized images than
Midjourney (e.g., Cevik et al., 2023; Gisselbaek et al., 2024).

99 ¢
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Al images of patients: Twelve studies explored how
Al image generators picture patients with different health
conditions such as a “cancer patient,” a “patient with a dis-
ability,” a “person with dementia,” a “frail older adult” or
a “middle-aged Caucasian woman with hypothyroidism”
in photorealistic images (see Table 2). Again, researchers
identified biases and stereotypes such as the Al portraying
cancer patients predominantly as attractive, White, healthy-
looking women with a breast cancer awareness ribbon and/or
a headband (Senft Everson et al., 2026; Varela-Rodriguez &
Plage, 2025; Wang & Wang, 2025). In this way, Al-generated
cancer patient imagery makes the diversity of cancers and
affected populations, as well as aspects of ill-health and suf-
fering, invisible in favor of promoting an idealized idea of
the happy female breast cancer survivor. Three of the twelve
studies focused not on photorealistic patient pictures but on
medical imagery, such as photorealistic images of surgical
operations (Buzzaccarini et al., 2024), Al-generated X-ray
images of a healthy lung versus a collapsed lung (Amri &
Hisan, 2023), and anatomical illustrations of a healthy heart
versus a heart affected by a specific type of congenital heart
disease (Temsah et al., 2024). These three analyses showed
that the vast majority of Al-generated medical images were
anatomically incorrect (see Table 2).

Al images of different populations with particular health
relevance: Ten studies examined how Al image genera-
tors depict members of different populations with particu-
lar health relevance such as a “poor person,” a “beautiful
woman,” a “fat person,” “body positivity and teenagers,” a
“female activist leading a movement” or a “couple with a
disability kissing” in photorealistic images (see Table 3).
Again, researchers identified different types of biases and
stereotypes as well as image flaws. Overall, the studies criti-
cize photorealistic Al images for depicting people of differ-
ent populations predominantly in a normative way, such as
White, young, attractive, slim, and able-bodied (e.g., Bianchi
et al., 2023; Sobey, 2025; Westberg & Kvale, 2024).

Summary: The 30 identified studies on health-related Al
images all follow a similar study design: researchers typically
choose two or more Al image generators (minimum: 1; maxi-
mum: 15) and create a sample of several dozen, hundreds, or
thousands of Al images (minimum: 64; maximum: 15,300)
using a set of simple and deliberately vague zero-shot text
prompts that usually provide no context or visual communi-
cation goals (e.g., the Al is prompted to generate an image of
“a cancer patient,” “a female activist leading a movement,”
“a couple with a disability kissing”) without including the
communication purpose or outlet (e.g., for a social media
campaign; for a patient-facing brochure; for medical educa-
tion). As explained above, Al image generators operate with
stochastic models, such that the common use of very vague
minimal prompts in previous studies has actively steered Al
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Table 3 (continued)

18

tools toward generating images with the most common, aver-
age, stereotypical, and safe visual patterns.

The most prevalent method of image analysis used in the
identified studies is manual quantitative content analysis,
while qualitative content analysis (e.g., Wang & Wang, 2025)
and automated content analysis (e.g., Sun et al., 2024) were
seldom used.

The main goal of most studies was the demonstration of
representational and presentational biases or mistakes in Al
images. Hence, the background of the studies is typically
aligned with theories of Al bias and representational and
presentational harm. Image analysis is focused on aspects
such as diversity of depicted people in terms of gender, eth-
nicity/race/skin tone, age or (dis)ability to evaluate over- or
under-representation in the sense of representational bias.
Furthermore, to measure presentational biases, image analy-
sis focuses on visual stereotypes, for example gender stereo-
types in the sense that women are shown more often smiling,
with a tilted head or in a sexualized way than men. The analy-
sis of Al-generated image mistakes includes distortions of the
human form (e.g., extra fingers) and factual inaccuracies in
anatomical images (e.g., non-existing or distorted anatomical
structures or incorrect in-image text labels).

As their main result, most studies point to a relatively
high prevalence of mistakes and representational and pres-
entational biases in the analyzed Al-generated images. As a
countermeasure, researchers mostly demand that Al image
generators be trained with more diverse data sets to produce
more diverse and less stereotyped visual outputs. Only four
of the 30 studies concluded that communicators need to (a)
strengthen their prompting skills to provide the Al with goal-
aligned, specific prompts and (b) refine Al images several
times so as to produce images that align with their communi-
cation goals, such as producing helpful educational material
(Campbell et al., 2026; Elhosary, 2026; Kumar et al., 2024;
Temsah et al., 2024).

class teens), with roles/power
relations rarely changing
Al images reflected cultural
American settings, clothing)
Al images projected promo-
tional positivity by default and
pursued innovative surrealiza-

plate (cheerful, tidy, middle-
tion when pushed

body norms (slim and fit, none
tones but within a single tem-

overweight)
Al images exhibited conformist

ers aligned with culturally
dominant “good-looking”
diversity, with different skin
centrism (Western/Euro-

Main results

Not reported (at least 44 exam- Al images depicted teenag-
ple images)

ers doing stuff teenagers

normally do”
“Body positivity and teenag-

ers”

Thematic prompt(s)—selection Sample of Al images
Innovative/surreal prompts

“Generate an image of teenag-

Al image generator(s)

DALL-E 3

The Current Study

The current exploratory study investigates, for the first time,
the characteristics of Al-generated sexual health images
using the example of menstruation-themed images. It fol-
lows prior quantitative research designs that produce and
analyze researcher-generated Al images, but advances this
work by adopting a visual communication perspective and
grounding image generation in a specific use case embed-
ded in the prompts, namely Al image use in an educational
brochure. The study is anchored in the state of research on Al
image characteristics (see Tables 1, 2, 3) and related theories
of Al-bias and representational and presentational harms. It
aims to answer six preregistered research questions presented
below (preregistration is available at https://osf.io/hSpn3/).

Al image topic(s)

Teenagers

Westberg and Kvale
(2024)

Citation

Note. In alphabetical order of authors

No.

10

Springer
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Regarding the issue of generative Al tools’ tendency to
overblock SRHR-related prompts (Doring et al., 2025; Var-
gas Penagos, 2024), we asked:

RQ 1: How often do Al image generators succeed or fail to
generate menstruation-themed images?

Concerning the issue of prevalent Al hallucinations,
including textual and visual inaccuracies in Al images (Amri
& Hisan, 2023; Buzzaccarini et al., 2024; Campbell et al.,
2026; Doring et al., 2025; Temsah et al., 2024; Westberg &
Kvile, 2024), we asked:

RQ2: How prevalent are visual and textual flaws in Al-gen-
erated menstruation-themed images?

Relating to the issue of prevalent representational biases in
terms of under-representation of certain genders, age groups,
ethnicities/races/skin tones, or body types (e.g., Ali et al.,
2023; Campbell et al., 2026; Westberg & Kvile, 2024), we
asked:

RQ 3: How diverse are representations of people in Al-gen-
erated menstruation-themed images?

Pertaining to the issue of prevalent presentational biases
and in particular gender stereotypes (Bianchi et al., 2023;
Elhosary, 2026; Wang & Wang, 2025), we asked:

RQ4: How gender stereotypical are depictions of women in
Al-generated menstruation-themed images?

In connection with the demands of visualization and the
use of recognizable menstruation symbols, such as blood,
pain and menstrual products (Bobel et al., 2020; Doring et al.,
2024), we asked:

RQ5: Which visual symbols are used in Al-generated men-
struation-themed images?

With respect to the problem of stigmatization of menstrua-
tion in many social and cultural contexts and the call for nor-
malization (Bobel et al., 2020; Doring et al., 2024), we asked:

RQ 6: How prevalent are negative versus positive portray-
als of menstruation in Al-generated menstruation-themed
images?

Together, these six research questions delineate a struc-
tured framework for examining Al-generated menstruation-
themed images in a real-world use case.

Method

To answer the six research questions, a cross-sectional
manual quantitative content analysis of 600 menstruation-
related Al outputs prompted to be images for an educational
brochure was conducted. The study follows open science
practices: The generated Al outputs, codebook, data file,
analysis script, and supplementary tables are publicly avail-
able at https://osf.io/hSpn3/.

Research Ethics

Generating and analyzing Al images for research purposes
is an established practice in dozens of peer-reviewed studies
(see Tables 1, 2, 3). Content generated with publicly avail-
able Al image generators is generally governed by provider
terms of use and licensing that usually grant broad usage
rights for research. This is why most studies in this field do
not explicitly discuss research ethics or the involvement of
ethics bodies. The current study received approval from the
ethics committee of the authors’ university.

Sample

To generate a sample of Al images, 15 Al image generators
were selected (see Table 4), reflecting the range of broadly
available Al tools at the time of data collection in September
and October 2025, based on four criteria: (1) public acces-
sibility (mostly via a free tier), (2) global prominence and
coverage in earlier research (see Tables 1, 2, 3), (3) geo-
graphical breadth of the developer (USA, China, Europe),
and (4) variation in underlying model architecture (diffusion
versus autoregressive models).

To minimize account-specific bias, images were gener-
ated independently by two researchers at different locations
in Germany, using newly created research accounts, as the
majority of the selected image generators require registra-
tion for repeated use. Memory features were disabled in
all accounts where available, and a new chat session was
started for each prompt to prevent prompt carry-over across
trials. Prompts were administered in the same order across all
accounts and image generators. In line with our visual sexual
health communication scenario, in which a sex educator uses
Al to generate menstruation images for an educational bro-
chure, we used default settings as a non-expert user would,
forgoing API access, advanced prompt engineering, selection
of generation parameters, specialized models, and complex
workflows.

For ecological validity, five pretested text prompts in
two languages (English and German) were applied, reflect-
ing the communication goal (i.e., to create an image for an
educational brochure) and the main aspects of menstruation,

@ Springer
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Table 4 Fifteen selected Al image generators included in the study

Generative Al tool Company (Country) Al chatbot for Al image generation Al Image generation References
text generation model name model type

1. Adobe Firefly https://  Adobe (USA) - Firefly image model Diffusion Polner (2025)
firefly.adobe.com/

2. ChatGPT-5 https:// OpenAl (USA) + GPT-Image-1 (formerly: Autoregressive OpenAl (2025)
chatgpt.com/ DALL-E)

3. Claude (Sonnet 4) Anthropic(USA) + SVG (Scalable Vector Vector Graphics Render- Claude (2024)
https://claude.ai/ Graphics)-based ing

images only

4. Craiyon https://www.  Craiyon (USA) - Craiyon (formerly: Autoregressive Craiyon (2026)
craiyon.com/ DALL-E mini)

5. DeepSeek-V3.1 https:// DeepSeek(China) + Janus Pro (not yet imple- Diffusion DeepSeek Al (2025)
www.deepseek.com/ mented at the time of

the study)

6. ERNIE 4.5 Turbo Baidu(China) + ERNIE-4.5-VL (Visual  Autoregressive Baidu (2025)
https://ernie.baidu.com/ Language)

7. Gemini (2.5 Flash) Google (USA) + Gemini 2.5 Flash Image  Autoregressive Fortin et al. (2025)
https://gemini.google. (nickname: Nano
com/ Banana)

8. Grok https://grok.com/ xAI (USA) + Aurora Autoregressive xAl (2024)

9. Le Chat https://chat. Mistral Al(France) + Black Forest Labs—Flux Diffusion Mistral Al Team (2024)
mistral.ai/

10. Meta AT https://www. Meta(USA) + Emu Diffusion Dai et al. (2023)
meta.ai/

11. Microsoft Copilot / Microsoft(USA) + Bing Image Generator Diffusion (DALL-E 3) Microsoft (2025)
Bing https://copilot. (DALL-E 3, GPT-40)  Autoregressive (GPT-40)
microsoft.com/

12. Midjourney 7 https:// Midjourney(USA)  — Midjourney Diffusion Caleb (2025)
www.midjourney.com/

13. Perplexity https:// Perplexity AI (USA) + Default option automati- Autoregressive (GTP- Perplexity (2026)

www.perplexity.ai/

cally selects the best
model for the query:
GPT-Image-1, Nano
Banana, Seedream 4.5

14. Runway https://runwa Runway AI(USA) - Gen-4
yml.com/
15. Stable Diftusion Stability AI(UK) -

https://dreamstudio.
stability.ai/

Stable Diffusion 3.5

Image-1; Nano
Banana)
Diffusion (Seedream 4.5)

Diffusion

Diffusion

Runway (2026)

Stability AI (2026)

Note. In alphabetical order of generative Al tool names. +: Al tool offers text generation; —: Al tool does not offer text generation. Information
on image generators was sourced from the respective Al companies’ product documentation with key references cited

namely menstruation per se as well as menstrual products,
menstruators, gynecologists, and menstrual activists—con-
cepts a professional sex educator might find relevant for edu-
cational materials (Bobel et al., 2020; Doring et al., 2024).
The five prompts had the same structure: “Create an image
of menstruation [of menstrual products; of a menstruating
person; of a gynecologist caring for a menstruating person;
of a menstrual activist] for an educational brochure.” For each
prompt, two images were generated.

The sampling plan resulted in 15 (Al image generators) X 2
(accounts) X 5 (prompt themes) X 2 (prompt languages) X 2
(images per prompt) = 600 Al outputs that are archived at
https://osf.io/hSpn3/.

@ Springer

Codebook

To address the six research questions, we deductively and
inductively developed a standardized codebook (Krippen-
dorff, 2019; Neuendorf, 2017). It contains a block of seven
formal categories (Al image generator, account, prompt
theme, prompt language, image per prompt, image type,
image ID) and six blocks of categories for the six research
questions (the full codebook with coding instructions,
example images, and references is available at https://osf.
io/h5pn3/):
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Table 5 Successful and

i ; . Total Menstruation Menstrual Menstruat- Gynecologist Menstrual
unsuccej/ssful Alimage . (N=600) (n=120) products ing person (n=120) activist
generation across menstruation- (n=120) (n=120) (n=120)
themed prompts

N % n % n % n % n % n %
Image Output 480  80.0 88 733 104 86.7 96 80.0 88 733 104  86.7
Text Output 120 200 32 26.7 16 133 24 20.0 32 26.7 16 133
Total 600 100.0 120 100.0 120 100.0 120 100.0 120 100.0 120 100.0

Note. Based on N=600 Al-generated outputs (n=120 per thematic prompt). Overall analysis using a two-
way chi-square test of independence (output type x prompt theme) 4°(4)=13.33, p<0.01 with Cramér’s

V=0.15 as effect size measure

For RQ1, the success of image generation was coded with
one binary category (type of Al output: image versus
text).

For RQ?2, the visual and textual Al image flaws defined in

the literature (Amri & Hisan, 2023; Buzzaccarini et al.,

2024; Campbell et al., 2026; Temsah et al., 2024; West-

berg & Kvile, 2024) were coded separately and then com-

bined into one polytomous image flaw category with four
values (no flaws, only visual flaws, only textual flaws,
visual and textual flaws).

For RQ3, following the state of research on Al images, the

diversity of represented people was separately coded with

four polytomous categories for gender (Ali et al., 2023;

Reed et al., 2025), age (Gisselbaek et al., 2024), skin tone

(Shaari et al., 2025), and body size (Mutale et al., 2016;

Saumure et al., 2025; Wang & Wang, 2025).

For RQ4, the gender-stereotypical representation of

women in Al images was coded with six binary gender

expression categories established in the literature: sexu-

alized appearance (Kenig et al., 2023; Reed et al., 2025;

Wang & Wang, 2025), smiling (Campbell et al., 2026;

Gisselbaek et al., 2024), tilted head (Campbell et al.,

2026; Sun et al., 2024), long hair (Campbell et al., 2026),

dress/skirt (Wang & Wang, 2025), and glasses (Saumure

et al., 2025).

e For RQ5, ten menstrual symbols were coded as binary
categories based on the literature (Doring et al., 2024;
Putland et al., 2023; Senft Everson et al., 2026; Wang &
Wang, 2025): blood, red aesthetic, menstrual products,
uterus/female reproductive tract, menstrual cycle, men-
strual tracking, pain, non-medical pain relief, pharmaceu-
tical pain relief, and resting posture.

e For RQ6, the overall valence of the menstruation portray-

als in the Al images was coded in accordance with the

literature (Doring et al., 2024; Varela-Rodriguez & Plage,

2025) with one polytomous category (positive, negative,

ambivalent, neutral, unclear).

To pre-test the codebook, 60 Al images were selected from
the sample and coded independently by two trained coders.

Coders were trained using the study codebook, which defined
all categories, values, and decision rules and provided visual
examples for the coding procedure. The reliability coefficient
Gwet’s AC1 was computed for all categories and ranged from
0.74 to 1.00 (M =0.91), indicating strong inter-coder reli-
ability. Supplementary Table S1 with reliability coefficients
for all coded categories is available at https://osf.io/hSpn3/.

Procedure and Analysis

For data collection, the sampled AI outputs were coded by
a trained coder using the standardized and pretested code-
book. Data analysis was conducted in R with the packages
tidyverse, DescTools, stats, and irrCAC, and was focused on
descriptive statistics (absolute and relative frequencies) and
inferential statistics (two-way chi-square tests of independ-
ence; Fisher’s exact tests) with the level of significance set
at 5%. Both the data file with the codes and the R script for
the statistical analysis are publicly available at https://osf.
io/h5pn3/.

Units of statistical analysis differ between the six research
questions: RQ1 uses all Al-generated outputs; RQ2 uses all
Al-generated images; RQ3 uses all depicted persons in Al-
generated images; RQ4 uses all depicted women in Al-gen-
erated images; RQS5 uses all Al-generated images; and RQ6
uses all Al-generated images. Our main focus of statistical
comparison was the five menstrual themes addressed in the
prompts. To detect a small-to-medium (w = 0.20) effect size
with a statistical power of 80% at a significance level of 5%
using a chi-square test with df = 4, an a priori G¥*Power analy-
sis computed a minimum sample size of 299. As we could not
foresee how many Al outputs would actually be images, we
had decided in the study preregistration to double the target
sample size and generate N =600 Al outputs.

Results

Results are presented separately for the six research questions.

@ Springer
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Table 6 Prevalence of visual and textual flaws in Al-generated images across menstruation-themed prompts

Total Menstrua- Menstrual Menstruat-  Gynecolo-  Menstrual 7@ p \%4
(N=480) tion (n=88) products ing person  gist (n=88) activist
(n=104) (n=96) (n=104)

N % n % n % n % n % n %
No flaws 105 219 23 26.1 12 115 18 18.8 30 341 22 212 15.70 0.003 0.18
Only visual flaws 257 535 28 31.8 74 712 59 61.5 45 51.1 51 49.0 33.14 <0.001 0.26
Only textual flaws 42 8.8 10 114 1 1.0 8 83 8 9.1 15 144 12.88 0.012 0.16
Visual and textual flaws 76 15.8 27 30.7 17 163 11 115 5 5.7 16 154 2278 <0.001 0.22
Total 480 100.0 88 100.0 104 100.0 96 100.1 88 100.0 104 100.0

Note. Based on N=480 Al-generated images and aggregated categories of visual and textual flaws, where an image was coded as flawed if at
least one specific flaw type appeared. Row-wise analysis using two-way chi-square tests (flaw type X prompt theme) with Cramér’s V as effect

size measure. Of the 480 Al images, 205 (42.7%) had textual elements
Unsuccessful Image Generation (RQ1)

Of the 600 prompts, 120 (20.0%) did not successfully elicit
the generation of menstruation-themed images, but only
produced text output (see Table 5). Content blocking was
observed in Adobe Firefly (for “menstruation,” “menstruat-
ing person,” and “gynecologist” when prompted in German
or English), Microsoft Copilot (for “gynecologist” when
prompted in German or English), and Perplexity (for “men-
struation” when prompted in German or English). The block-
ing Al models told users that the generation of the requested
images was not possible, sometimes referred to ethical or
legal concerns and classified the menstrual themes as too
“sensitive” or violating “safety policy.”

Apart from content blocking, three of the 15 included
Al models had issues with content creation unrelated to
menstruation-related topics: ERNIE and Stable Diffusion
could generally not operate on German prompts. DeepSeek
was unable to generate any images, even though in early
2025 DeepSeek’s image generation model Janus Pro had
been announced (Reuters, 2025). At the time of data col-
lection, Janus Pro had not been integrated into DeepSeek.
Consequently, DeepSeek could not deliver images, but pro-
vided detailed menstruation-themed image descriptions and
advised the user to provide these descriptions to a dedicated
Al image generator or a professional illustrator.'’

Objective Image Flaws (RQ2)

The 480 Al-generated menstruation-themed images covered
three image types: illustration (46.2%), photorealistic image
(40.4%), and diagram (13.3%; for a breakdown of image
types across prompt themes see supplementary Table S2 at
https://osf.io/h5Spn3/). All diagrams included text elements,
and some of the illustrations and photorealistic images also

17" We tested a subset of the image descriptions provided by DeepSeek
with other Al image generators and obtained prompt-aligned images.

@ Springer

had textual elements such as headings or taglines. Overall,
of the 480 Al images in our sample, 205 (42.7%) contained
textual elements. The vast majority (78.1%) of the menstru-
ation-themed Al images showed visual and/or textual flaws
with visual flaws being more prevalent than textual flaws
(see Table 6). The prevalence of image flaws varied signifi-
cantly depending on image themes: for example, 88.5% of Al
images of menstrual products had flaws in terms of showing
non-existent products (e.g., tampon-shaped plastic objects;
round pads) and/or misspelled text labels (e.g., “menstural”)
within the product images (see Fig. 2). At the same time,
11.5% of Al images of menstrual products were free of any
visual and textual flaws.

Of the Al images showing gynecologists caring for men-
struating persons, 65.9% had visual and/or textual flaws
such as non-sensical body features, objects or actions (e.g.,
a menstrual blood stain on an outer pant leg; a gynecologist
carrying a handbag during consultation; a patient reading a
restaurant menu during consultation; see Fig. 2). At the same
time, 34.1% of the gynecologist-themed images had no visual
or textual flaws.

Lack of Diversity of Human Representation (RQ3)

Of the 480 Al-generated menstruation-themed images in
our sample, 317 images depicted a total of 399 persons such
as menstruators, gynecologists, and menstrual activists; the
remaining 163 images depicted no persons but only objects.
The representations of individuals showed diversity and sig-
nificant variation regarding gender, age, and skin tone (see
Table 7). Menstruating persons, for example, were predomi-
nantly (84.0%), but not exclusively, depicted as girls and
women; male (0.5%) and non-binary (5.8%) menstruators
were also visible.

Regarding age, the menstruation-themed Al images rep-
resented menstruators quite often as young people, while
menstrual activists and gynecologists were predominantly
depicted as adults. Concerning skin tone, the majority of
the 399 persons portrayed in the menstruation-themed Al
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Fig.2 Examples of Al-gen-
erated menstruation-themed
images with visual and/or
textual flaws (Source: author-
created)
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products (e.g., round pads), and misspelled in-
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Visual flaws: Menstrual blood stain shown on

an outer pant leg [generated with ChatGPT]

Visual flaws: Gynecologist with unattached
handbag, patient with restaurant menu [generated

with Meta Al]

images had medium or darker skin tones; a minority was
shown with lighter skin tones (45.6%). Menstrual activists
in particular were portrayed predominantly non-White (see
Table 7). A lack of diversity was observed regarding body
size: the majority of depicted menstruators, gynecologists,
and menstrual activists all showed average build; larger bod-
ies were underrepresented (3.8%; see Fig. 3).

Stereotypical Portrayal of Women (RQ4)

Among the 317 menstruation-themed Al images depict-
ing people in our sample, 278 images portrayed a total of
335 female persons. While the depiction of women in men-
struation-themed Al images included gender stereotypical
features such as expressions of femininity (long hair, dress/

skirt, smiling, tilted head) and sexualized appearance, these
features were not predominant (see Table 8). Gynecologists
and menstruating persons were portrayed with gender-ste-
reotypical features such as long hair at similarly high rates
(57.7% and 56.6%, respectively), compared with depictions
of menstrual activists (39.6%). Women menstruators (1.7%)
and menstrual activists (2.2%) were seldom shown with
glasses in comparison to gynecologists (14.1%; see Fig. 4).

Visual Symbols (RQ5)

In the menstruation-themed Al images, a set of conventional
visual menstrual symbols was used: Menstruation was sym-
bolized with red colors or blood (present in 55.2% of all
480 menstruation-themed images), menstrual products,
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Table 7 Diversity of presented

Menstruat- Gynecolo- Menstrual 5 af p Vv
ing person  gist activist
(n=2006) (n=91) (n=102)

n % n % n %

people in Al-generated images 2;321399)

across different menstruation-

themed prompts

N %

Gender?
Woman 335 84.0
Man 13 33
Non-binary person 21 53
Unclear 30 7.5
Age
Young person 119 298
Adult 201 504
Not codable 79 19.8
Skin Tone?*
Lighter skin tone 182 456
Medium skin tone 125 31.3
Darker skin tone 8 213
Not codable 7 1.8
Body Size®
Thin build 22 5.5
Average build 298  74.7
Plus-size build 15 38
Not codable 64 16.0

- - <0.001 0.23
173 840 71 780 91 892
1 05 11 121 1 1.0
12 58 8 88 1 1.0
20 9.7 1 1.1 9 8.8
70.62 4 <0.001 0.30
86 417 3 33 30 294
70 340 78 857 53 520
50 243 10 11.0 19 186
- - <0.001 0.19
109 529 48 527 25 245
58 282 27 297 40 392
36 175 14 154 35 343
3 1.5 2 22 2 2.0
- - 0131 0.11
16 78 4 44 2 2.0
149 723 75 824 74 725
9 44 1 1.1 5 4.9
32 155 11 121 21 206

Note. Based on N=317 Al-generated images depicting 399 persons. Analysis using two-way chi-square
tests of independence (socio-demographic characteristic X depicted person) with Cramér’s V as effect size
measure. “Due to low expected cell counts, Fisher’s exact test was applied; hence, Cramér’s V values based
on potentially biased chi-square values must be interpreted with caution

resting posture, uterus or female reproductive tract, expres-
sions of pain and measures of pain relief, and menstrual
cycle or means of menstrual tracking such as a calendar.
The occurrence of the respective symbols varied systemati-
cally between menstruation-themed prompts. For example,
menstrual activists were mainly associated with red colors
or symbols of blood, while menstruating persons were also
associated with expressions of pain or measures of pain relief
(see Table 9).

Image Valence (RQ6)

In light of broad stigmatization of menstruation in many
social and cultural contexts, we were interested in the over-
all valence framing of the menstruation-themed Al images.
Overall, the majority of the 480 Al images had a positive or
neutral tone (78.0%; see Table 10). Positive images showed
menstruation as natural and manageable with confident and
happy facial expressions and bright color palettes (39.0%; see
Fig. 5). Neutral images presented menstruation in a matter-
of-fact, informational way such as with a photo of menstrual
products, a diagram of the female reproductive tract or fac-
tual symbols (39.0%). Ambivalent images had both positive
and negative tones, for example, when a menstruating person
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expressing abdominal pain was cared for by an empathetic,
friendly gynecologist, representing both suffering and help
(10.8%). Negatively framed images represented menstruation
as something painful, shameful, or burdensome, for example,
with expressions of pain in isolation (9.0%). Rarely were
images so abstract that it was not possible to code any valence
(2.3%).

Discussion

The discussion covers the interpretation of the findings, study
limitations, and the conclusion.

Interpretation

The interpretation of results first addresses the answers to
the research questions and then comments on differences
between Al image generators.

Findings by Research Questions

Our analysis revealed clear obstacles in Al image genera-
tor use for SRHR communication: Some generators blocked
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Fig.3 Examples of Al-gen-
erated menstruation-themed
images representing diverse
genders, skin tones, and body
sizes (Source: author-created)

Table 8 Stereotypical portrayals
of women in Al-generated
images across different
menstruation-themed prompts

Al image of a gynecologist caring for a Al image of a menstruating person with a non-
menstruating person, with the doctor depicted | binary gender presentation [generated with
as an Asian woman [generated with Perplexity]

Perplexity]

Menstruationshygiene

Verantwortungsbewusst und komfortabel

=

Al image of a gynecologist caring for a Al image of a menstruating person with a larger
menstruating person, with the doctor depicted | body [generated with Le Chat]

as a Black woman [generated with Le Chat]

Total Menstruat- Gynecolo- Menstrual 72 p \%4
(N=335) ing person  gist activist
(n=173) (n=171) (n=91)

N % n % n % n %

Long hair 175 522 98 566 41 577 36 39.6 8.07 0.018 0.16
Smiling 110 328 40 231 39 549 31 341 2318 <0.001 0.26
Sexualized appearance 52 155 46 266 2 28 4 44 3349 <0.001 0.31
Dress/skirt 47 140 36 208 1 14 10 11.0 16.67 <0.001 0.22
Tilted head 32 96 31 179 O 00 1 1.1 29.04 <0.001 0.29
Glasses® 15 45 3 1.7 10 141 2 22 - <0.001 0.24

Note. Based on N=278 Al-generated Images depicting 335 female persons, presented in descending order
of total percentages. As individual images may contain several coded categories, column percentages
do not add up to 100%. Row-wise analysis using two-way chi-square tests of independence (stereotypi-
cal attribute X prompt theme) with Cramér’s V as effect size measure. “Due to low expected cell counts,
Fisher’s exact test was applied; hence, Cramér’s V value based on potentially biased chi-square value must
be interpreted with caution
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Fig.4 Examples of Al-gen-
erated menstruation-themed
images with different presen-
tations of women (Source:
author-created)

Al image of a menstruating person, depicted
as a sexualized woman with naked breasts

[generated with Stable Diffusion]

Al image of a menstrual activist, depicted
without sexualized or stereotypically feminine

features [generated with Perplexity]

Al image of a gynecologist with long hair,
smiling, tilted head, glasses [generated with

Meta Al]

Al image of a menstruating person, depicted
without sexualized or stereotypically feminine

features [generated with Gemini]

UNDERSTANDING YOUR CYCLE

Comfort, Health & Empoweent

Table 9 Occurrence of visual menstruation symbols in Al-generated images across different menstruation-themed prompts

Total Men- Menstrual Menstruat- Gynecolo- Menstrual 7@ p \4
(N=480) struation  products  ing person gist activist
(n=88) (n=104) (n=96) (n=88) (n=104)

N % N % n % n % n % n %
Red aesthetic/blood* 265 552 60 682 48 462 53 552 31 352 73 702 3309 <0.001 0.26
Menstrual products 198 412 24 273 87 837 34 354 20 227 33 317 10195 <0.001 0.46
Resting posture 159 331 9 102 1 1.0 61 635 82 932 6 5.8 28790 <0.001 0.77
Uterus/female reproductive tract 9% 200 48 545 1 1.0 18 188 19 21.6 10 9.6 96.44 <0.001 0.45
Expression of pain/pain relief* 93 194 11 125 5 48 50 521 26 295 1 1.0 11094  <0.001 0.48
Menstrual cycle/menstrual tracking® 45 94 25 284 1 1.0 17 177 2 23 0 00 70.02 <0.001 0.38

Note. Based on N=480 Al-generated images, presented in descending order of total percentages. “Aggregated categories were calculated as
present if at least one specific symbol appeared. Categories are not disjunctive, as individual images may contain multiple symbols simultane-
ously, column totals may exceed 100%. Row-wise analysis using two-way chi-square tests of independence (symbol type X prompt theme) with

Cramér’s V as effect size measure
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Table 10 Valence of menstruation portrayals in Al-generated images across different menstruation-themed prompts

Total Menstruation ~ Menstrual Menstruating Gynecologist ~ Menstrual 7@ p Vv
products person activist

N % n % N % n % n % n %
Positive 187 390 9 102 0 00 33 344 47 53.4 98 942 239.10 <0.001 0.71
Neutral 187 39.0 63 71.6 103 9.0 8 83 9 10.2 4 38 31959 <0.001 0.82
Ambivalent 52 108 2 23 0 00 20 208 30 34.1 0 00 91.16 <0.001 044
Negative 43 9.0 10 114 0 00 30 312 1 1.1 2 1.9 8226 <0001 041
Unclear® 11 23 4 45 1 1.0 5 52 1 1.1 0 0.0 - 0.037 0.14
Total 480  100.1 88 100.0 104 1000 96 999 88 99.9 104 999

Note. Based on N=480 Al-generated images, presented in descending order of total percentages. Overall test: A two-way chi-square test
(Valence x Prompt): 4°(16)=506.43, p<0.001, V=0.51 (Monte Carlo Fisher: 2000 replicates). Row-wise analysis using two-way chi-square
tests of independence (valence type X prompt theme) with Cramér’s V as effect size measure. “Due to low expected cell counts, Fisher’s exact
test was applied; hence, Cramér’s V value based on potentially biased chi-square value must be interpreted with caution

Fig.5 Examples of Al-gen-
erated menstruation-themed
images with different valence
framing (positive, neutral,
ambivalent, negative) (Source:
author-created)

Menstruation-themed Al image with positive | Menstruation-themed Al image with neutral

tone, representing bright colors and a happy tone, representing factual symbols [generated

face [generated with Perplexity] with Craiyon]

MENSTRUATION
RO

0/0\0

\ 8y

End Period |
Poverty

Menstrual image with ambivalent tone,
representing suffering and care [generated

with Grok]

Menstrual Image with negative tone,
representing suffering in isolation [generated

with Meta Al]
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menstruation-themed prompts (RQ1), and the vast majority
of menstruation-themed Al images that were successfully
created had visual and/or textual flaws (RQ2). These results
are in line with previous research that critically discusses
overblocking in Al tools (Doring et al., 2025; Vargas Pena-
gos, 2024) and points to inaccuracies in Al-generated health
images (Amri & Hisan, 2023; Buzzaccarini et al., 2024;
Doring et al., 2025; Temsah et al., 2024). For our menstru-
ation-themed use case, overblocking occurred much less
frequently than inaccuracies. As a practical consequence,
Al images must undergo critical scrutiny before being used
in SRHR contexts. When image flaws are noticed, com-
municators have two options, (a) create new images with
the same prompt hoping they are flawless or (b) revise the
prompt and/or prompt the Al to make modifications in the
existing Al image. At the current state of Al development,
image generators differ significantly in their ability to align
to prompts that require image modifications. For example,
regarding the menstrual products image in Fig. 2, generated
with Gemini, the prompt “correct in-image text: instead of
‘menstural’ write ‘menstrual’” solved the issue immediately.
However, at this point of development, most other Al image
generators are not as efficient in making visual or textual
corrections as Gemini.

Representational issues such as systematic under-rep-
resentation of certain populations (e.g., non-White people
and women in professional roles such as doctors; Ali et al.,
2023; Campbell et al., 2026; Westberg & Kvale, 2024) and
presentational issues such as gender stereotypes (e.g., depict-
ing women as sexy and smiling; Bianchi et al., 2023; Elho-
sary, 2026; Wang & Wang, 2025) that were described as
widespread in previous research on Al health images, were
less prevalent in our data. For example, people with darker
skin tones were over- and not under-represented overall, and
women doctors—unrealistically—made the vast majority of
gynecologists in our menstruation-themed images (RQ3).
Also, women were not predominantly shown with overly
feminized or sexualized features (RQ4). We have two main
explanations for our more balanced results: First, the loud
public criticism of biases in Al images might have pushed
several Al companies to adjust their models to provide more
diverse and less stereotyped output. If this is true, current and
future Al image studies should confirm the trend toward more
diversity and less stereotyping. Second, our menstruation-
themed prompts that are per se female coded and our use of
inclusive language (“menstruating person’) and the activism
context (“menstrual activist”) could have prompted the Al
models to show more women in different roles. Also, the
activism context with its link to historical liberation move-
ments, could have elicited more ethnically/racially diverse
representation. As a practical consequence, communicators
are encouraged to avoid overly vague and broad prompts
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and instead use context-rich prompts and be intentional with
diversity- and inclusivity-indicating concepts in the prompts.

One main criticism of public menstruation communica-
tion is an overly medical and negative framing to the point
that menstruation appears as something aversive or even as
an illness or handicap of women (Bobel et al., 2020; Déring
et al., 2024). In our sample of menstruation-themed images,
we identified typical visual symbols of menstruation such
as blood and expressions of pain (RQ5). While one might
criticize the use of traditional visual symbols as formulaic or
stereotypical, recognizable symbols play an important role in
visual communication as easily decodable signifiers. Avoid-
ing such symbols can create the problem that menstruation-
themed images are not identified as such and appear as irrel-
evant or non-aligned generic pictures (e.g., an image of an
active woman engaged in work or sports can only provide a
normalizing message regarding menstruation if visual and/
or textual cues in the image clearly identify the woman as
menstruating).

Overall, the Al-generated menstruation-themed images
in our sample were predominantly positive or neutral, some-
times ambivalent, but relatively rarely showed negative fram-
ing (RQ6). We have two main explanations for this result.
First, many contemporary Al image generators are strongly
optimized for producing aesthetically pleasing, emotionally
uplifting, and commercially safe visuals, which means that
negative, painful, or stigmatizing imagery is often down-
played or filtered out. Second, AI models draw on a large
volume of culturally circulating stock-photo imagery and
promotional aesthetics, which tend to idealize health-related
topics and favor smiling, attractive people and harmonious
scenes. Thus, there could potentially even be a positive bias in
Al-generated menstruation images, just as has been observed
in Al-generated cancer patient images that are populated by
smiling, healthy-looking, attractive women (e.g., Senft Ever-
son et al., 2026; Varela-Rodriguez & Plage, 2025; Wang &
Wang, 2025). As a practical consequence, communicators are
reminded not to let the Al model decide on the overall mes-
sage of the image, but to include in their prompt whether a
particular menstruation-themed image is supposed to point to
grievances (e.g., menstruators who suffer from very intense
pain that is not taken seriously) or is meant to normalize
(e.g., menstruators who experience light or no pain and who
can participate in any activity they like during their period
without being restricted to resting postures and pain relief
measures used as menstrual symbols in several Al images,
see Table 9).

Differences Between Al Image Generators
Our analysis focused on differences between the five men-

struation-themed prompts, as prompt content is the central
determinant of image output. By contrast, prompt language
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played only a minor role: a few Al models—as noted above—
rejected German-language prompts and required English
input, but beyond this, language effects were negligible.
We also observed no systematic influence of user accounts:
Images generated with different accounts, on different com-
puters, and in different regions of Germany were, overall,
highly similar when using the same prompts with the same
Al tools.

In contrast, substantial variation emerged between Al
models. Although we could not statistically compare all
15 image generators in combination with all five prompts,
several consistent tendencies were evident. Midjourney and
Meta Al produced the most aesthetically polished images;
however, their emphasis on stylization and artistic effects
often rendered the outputs insufficiently serious or factual
for SRHR communication. Claude generated scalable vec-
tor graphics (SVG) that were so visually disorganized and
aesthetically unappealing that they are currently unsuitable
for meaningful communication. Stable Diffusion, as an open-
source model with comparatively limited safety regulation,
generated the highest proportion of sexualized imagery, mak-
ing many outputs inappropriate in SRHR contexts. ChatGPT
and Microsoft Copilot produced only illustrations in a car-
toon-adjacent flat style—a visual lingua franca of contem-
porary public communication—though often with a some-
what repetitive and lifeless quality. By contrast, Le Chat and
Gemini showed greater stylistic range, producing illustrations
in multiple styles, diagrams, and even photorealistic images,
despite the absence of any prompt specifying image type.

These differences are particularly relevant in light of
ongoing debates about the use of photorealistic Al images
in SRHR communication. In 2023, Plan International’s
campaign against child marriage and, in 2024, a United
Nations campaign addressing sexual violence in conflict
both employed photorealistic Al-generated images of vic-
tims, clearly labeled as Al images. The intention was to
avoid depicting real victims while still conveying the harms
of violence and eliciting empathy. Both campaigns, however,
were met with substantial criticism concerning authentic-
ity and were swiftly withdrawn according to press reporting
(Down, 2025). By contrast, the United Nations Development
Programme’s gender-equality initiative “Digital Imaginings:
Women’s Campaign for Equality” avoided photorealistic Al
images but used Al art to visualize personal narratives col-
lected from eight women across Europe and Central Asia,
displaying the outputs in a virtual art exhibition.'® Taken
together, these examples underscore the need for SRHR
communicators to exercise particular caution when using
photorealistic Al depictions of people, given the ethical and
credibility risks involved.

18 https://www.undp.org/eurasia/GenderEquality-in-VR.

Limitations

Al image generators are developing fast, which means that
our study can only be a snapshot in time. Identified issues
such as overblocking or widespread visual and textual flaws
could be reduced by technological advancements in the near
future. While we covered 15 popular Al image generators,
this was still not the full population of available tools. We
prompted in English and German and identified only small
language effects. However, future studies are needed to bet-
ter understand if and how prompts in different languages
affect image generation. Our study focused on five different
menstruation-themed prompts, some of them fairly broad.
To dig deeper into Al imagery, it would be helpful to explore
more specific prompts, for example, instead of requesting
images of “menstrual products,” one could specifically
request images of pads, of tampons, of menstrual cups, and
of menstrual underwear to investigate alignment with spe-
cific content that is relevant in practical use cases (e.g., when
creating an educational brochure on menstruation, one would
like to introduce each type of menstrual product separately
with its features). The same applies to using prompts that
specify formal aspects of the images (e.g., photorealistic
images versus illustrations versus diagrams).

Our study deliberately worked with a single textual prompt
per image, and future studies could include image refine-
ment through text and image prompts that require stepwise
modifications and corrections of Al images. Future analyses
could also aim at larger samples that would ensure sufficient
statistical power for detailed statistical subgroup compari-
sons between Al models by prompt features. Our study com-
prised a quantitative content analysis; future studies could
integrate systematic qualitative image analyses to explore
visual frames and symbols used in Al images more deeply.
One systematic issue that affects almost all content analyses
of Al images (see Tables 1, 2, 3) is the fact that the analyzed
images are created from only a limited number of Al tools
and researcher accounts. Because multiple images were gen-
erated using the same Al models across two user accounts in
this study, observations were not fully independent, which
may have affected variance estimates and, consequently, the
resulting test statistics, which should therefore be interpreted
with caution. Generating images via multiple independent
user accounts distributed across different world regions could
increase variation in model outputs and thereby support more
robust statistical analyses based on greater independence of
Al outputs.

Conclusion
Our content analysis of menstruation-themed Al image

outputs contributes to explainable Al by treating generated
images as empirical indicators of what opaque text-to-image
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systems assume, privilege, block, or distort in a sensitive
SRHR context. The findings also inform responsible Al by
identifying concrete communicative risks—such as over-
blocking, visual and textual flaws, limited body-size diver-
sity, and stereotypical symbolism—that should be addressed
when such tools are deployed in sexual health communica-
tion. Finally, the marked differences between generators and
prompts underline the importance of Al literacy among sex-
ual health professionals: using Al image generators well in
SRHR communication requires not only access to the tools,
but also the competence to choose them critically, prompt
them strategically, evaluate Al outputs carefully, refine them
iteratively, and select them responsibly.
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