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Abstract

This study explores how textual information containing anti-fat stereotypes affects
visual attention toward images of fat individuals, using eye-tracking methodology.
Thirty-two stimuli paired short stereotype-based texts with images of a fat man and
woman. Each text varied along three independent variables: stereotype topic (e.g.,
laziness, health risk), target gender (men or women), and information source (scientific
vs. public opinion). A total of 22 university students (16 women) participated, and gaze
data was collected using a Gazepoint GP3 eye tracker. Two eye-tracking indicators
were analysed: fixation count and total viewing time. Significant effects were found for
stereotype content on fixation count, F(7, 896) = 3.09, p = .003, and viewing time, F(7,
896) = 3.67, p < .001. A significant three-way interaction between topic, gender, and
information source on fixation count was also observed, F(7, 896) = 9.01, p < .001.
Follow-up tests showed that laziness elicited higher fixation counts for male stimuli,
while heart attack risk led to longer viewing times for female stimuli. An interaction
between topic and information source, F(7, 896) = 2.12, p = .040, revealed that public
opinion increased attention to social stereotypes (e.g., laziness), while scientific sources
drew more attention to job and health-related stereotypes. These findings suggest that
both textual framing and information source shape how individuals attend to images of
fat individuals. While eye-tracking cannot directly measure implicit bias, these
perceptual patterns may reflect socially embedded stereotypes. The study highlights the
utility of eye-tracking in examining gendered attention to fat-related content and
encourages further research using combined measures of bias.
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HNEPHEINTYAJIHA OAI'OBOPU HA POJHO OBOJEHE
CTEPEOTHUIIE O I'OJA3HOCTMU:
YJOI'A U3BOPA UHOOPMAIIMJA U CAIP’KAJA TEKCTA
Y OBPACIHUMA ITIOKPETA OUYNJY

Arncrpakr

OBa cTyauja UCTpaxyje Kako TeKCTyalHe HH(popMalije Koje capiKe CTepeoTure
0 TO0ja3HOCTH YTHUYy Ha BU3YyeJHY MaXmby YCMEpEeHy Ka CIHKaMa roja3HHX oco0a,
kopuctehn Meto npahema mokpera ounjy. TpuaeceT qBa CTUMYITyca KOMOWHOBANA Cy
KpaTKe TEKCTOBE Ca CTEPEOTHITHHM CaJpKajeM U CIIMKe roja3HOT MyIIKapla U )KeHe.
CBaxu TEKCT je Bapupao IO TPU He3aBHCHE NPOMEHJbUBE: CaJipiKaj cTepeoTHrna (HIp.
JICKOCT, PU3HK O] CPYAHOT yJapa), MOoJ Ha KOjH Ce TEKCT OJHOCH (MYIIKapIH HITH
JKeHe) W M3BOp WH(opMainuje (HaydYHH WK jaBHO MHIbCHC). Y30paK je YMHIIO 22
ctyaeHTa (16 >KeHCKOT moJia), a MoJaly o MorieAnMa NPUKyYIJbaHu ¢y momohy ypehaja
Gazepoint GP3. AHanu3upaHna cy JBa okasartespa npahema nornena: 6poj pukcamnmja
U YKYITHO BpeMe Iiiefama. 3HauajHu e()eKTH YOUeHH Cy 3a caapikaj TeKCTa Y OJHOCY
Ha Opoj pukcammja (F(7, 896) = 3.09, p = .003) u Bpeme raenama (F(7, 896) =3.67, p
<.001). 3nauajHa TpocTpyKa HHTEpaKLHUja u3Mely Teme, mona u u3Bopa HHGopManuje
(F(7,896)=9.01, p <.001) mokasaina je a je CTEPEOTHII O JICHOCTH n3a3Bao Behu 6poj
¢ukcanyja xana je OMO MPUNUCAH MyIIKapIyuMa, HApOYUTO Y YCIOBY jaBHOT ME-CHA.
Takolje, youeHa je nuHTepakiuja u3Mel)y reme u uzBopa uadopmarwuje (F(7, 896)=2.12,
p =.040), npu ueMy je jaBHO MIbCE-¢ TOBEhalo MaxKmby Ka APYIITBEHHUM CTCPEOTUITHMA
(HOp. NIEKHOCT), 10K Cy HAYYHH U3BOPH MPUBIAYMIH BHIIC AXKE 32 TEME Ka0 LITO Cy
3aMonuUbaBake U PU3UK o Oosectu. Hamasm cyrepumry ma ¢dopmynanmja TeKCTa U
KpeIHOMINTET U3BOpa YTUUY HA HAYMH Ha KOjH MCIUTAHUIHM yCMEpaBajy Makmby Ka
rojazHUM ocobama. Mako mpaheme Mmokpera ouujy He MOXKE TUPEKTHO Ja U3MEpPH
UMIUTMIMTHE Npepacysie, yOUeHH! HMepLUenTHBHU 00paciy MOTy OfIpa)kKaBaTH TyOOKO
yKOpemeHe corujanHe crepeorurie. CTyauja ykasyje Ha KOPHCHOCT OBE METOJE Y
UCIIUTUBAaKY POJHO 00OjeHe MaKkhe Ka cajpikajuMa KOju ce TH4YYy T'0ja3HOCTH U
noactuye Oymyha uCTpaKiBama Koja KOMOWHY]Y Pa3IHuUTe Mepe PUCTPACHOCTH.

KibyuHe peun:  ITOKpETH OYHjy, CTEPEOTHITH BE3aHHU 3a T0ja3HOCT, MOJI, H3BOP
nHpOpMaIHja.

INTRODUCTION

Bias, as traditionally understood, spans a range from broad social
frameworks to deeply ingrained personal beliefs. Historically, researchers
have examined how societal structures, such as in-groups, influence indi-
viduals by embedding shared beliefs that shape perceptions of others, often
distorting views of those deemed ‘different’ (Allport, 1954). This social
dimension of bias has typically been explored through visible markers,
such as observable behaviours or explicit self-reports, which make the bias
readily detectable. Examples of these markers include verbal expressions
or in-group/out-group dynamics, where individuals express preference or
hostility toward specific groups based on perceived characteristics.
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However, recent research has increasingly focused on an underly-
ing, largely unconscious form of bias, known as implicit bias, which ex-
tends beyond overt behaviour and verbalised beliefs. Unlike explicit biases,
which are conscious and can be verbally articulated, implicit biases operate
automatically, affecting both cognitive processes and perceptual frame-
works on a fundamental level. This type of bias is particularly challenging
to address because it operates beneath the level of conscious awareness,
influencing individuals in ways they may not recognise or control. Implicit
biases subtly shape perceptions, judgments, and actions, contributing to
discrimination that may not align with an individual’s stated beliefs. In to-
day’s increasingly interconnected world, where groups historically subject
to discrimination gain visibility and recognition, the importance of under-
standing implicit bias grows. For instance, as fat individuals become more
common in public spaces, particularly with rising global obesity' rates, the
potential for both weight-based discrimination and normalization has in-
creased. The World Health Organization reported that, as of 2022, approx-
imately 1 in 8 people globally live with obesity, suggesting that weight-
based bias may affect a significant portion of the population daily (World
Health Organization, n.d.a).

This study investigates how culturally embedded stereotypes about
fatness—especially when modulated by gender and source of infor-
mation—influence perceptual attention patterns, as reflected in eye
movements. The study does not attempt to directly measure implicit bias
or personal prejudice. Rather, it uses eye-tracking to capture early cogni-
tive responses to socially meaningful content.

Specifically, we treat gaze behaviours—such as fixation count and
total viewing time—as indirect indicators of attention allocation, salience,
and potential incongruence between expectation and stimulus. For
example, faster initial fixations may signal immediate attention to cultur-
ally familiar associations, while longer viewing times may reflect either
deeper cognitive processing or evaluative uncertainty.

By combining textual manipulation of stereotypes with controlled
visual stimuli, this study offers insight into how stereotype content, infor-
mation credibility, and gendered framing shape visual engagement. The
contribution lies not in identifying latent bias within participants, but in
documenting how cultural narratives embedded in language and image in-
teract with attentional systems, particularly when stereotype—gender con-
gruence or incongruence is involved.
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Anti-fat Bias

Bias, by its nature, involves treating individuals differently based on
perceived attributes (Research guides: FYS 101, n.d.). This study focuses
on anti-fat' bias, examining how perceptions and judgments about fat indi-
viduals manifest at an unconscious level. Research has consistently shown
that people perceived as fat are ascribed more negative traits. For instance,
Harris et al. (1982) found that Australian students rated fat individuals with
more negative attributes, a pattern that has been confirmed across multiple
contexts and remains consistent in more recent studies (Brochu & Motri-
son, 2007; Jovancéevi¢ & Jovi¢ 2021). These negative evaluations extend
even to simplified representations, such as silhouettes, suggesting that the
bias is associated with general body shapes rather than specific individuals
(Greenleaf et al., 2004).

Anti-fat bias is also a global phenomenon, transcending cultural
boundaries. In a study spanning Iceland, the United States, Australia, and
Canada, Puhl et al. (2015) found that the perception of fatness as a lack of
willpower strongly predicted anti-fat bias. This belief system not only
places blame on individuals but also justifies discrimination by framing fat
as a choice, thus facilitating real-world prejudice and social exclusion. Be-
yond stereotype assignment, anti-fat bias has tangible consequences in var-
ious life domains, including healthcare, employment, and social interac-
tions. In healthcare, for instance, anti-fat attitudes among medical practi-
tioners have been shown to reduce the quality of care for fat patients, per-
petuating disparities in treatment (Puhl & Heuer, 2010). Historical studies
highlight that healthcare providers, including physicians and nurses, often
perceive fat patients as lacking self-discipline, which in turn affects their
approach to treatment and care quality (Monello & Mayer, 1963; Brown,
2006).

Job discrimination is another pervasive issue faced by fat individu-
als, especially women, who encounter greater hurdles in securing employ-
ment and advancing professionally. Studies have consistently shown that
fat women are evaluated more critically than their male counterparts in pro-
fessional contexts (Pingitore et al., 1997; O’Brien et al., 2013; Flint et al.,
2016). Furthermore, fatness often impacts social perceptions of physical
appearance, as fat individuals are typically rated as less physically appeal-
ing. This bias emerges early in life, with fat children experiencing more

! The term obesity is commonly used in medical and health-related contexts. However, in
this paper, we use the term fat to describe individuals classified as having obesity. This
choice is made for clarity and conciseness, and with the intention of avoiding derogatory
implications. We chose fat over phrases such as people with obesity because it does not
imply discomfort with one’s body or reinforce a separation between the individual and
their body size — something that can unintentionally contribute to stigma. Moreover, the
term obesity itself can medicalise fatness, framing fat individuals as inherently ill
regardless of their overall health, thereby reinforcing stigmatization (Blackburn, 2011).
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frequent social rejection, bullying, and difficulty forming peer relation-
ships, leading to lifelong challenges in personal and social domains (Troop-
Gordon & Ladd, 2005; Griffiths & Page, 2008).

Anti-fat bias frequently intersects with gender bias, with studies in-
dicating that women experience more severe stigmatization related to fatness
than men. For instance, research shows that women are more likely to report
stigmatizing experiences based on body size, and in certain contexts, they face
compounded social judgments due to gendered expectations surrounding
appearance (Greenleaf et al., 2004; Sattler et al., 2018). A study conducted in
Serbia also supports this, indicating that fat men are perceived more positively
than fat women in similar contexts (Jovancevi¢ & Jovi¢ 2021).

To make matters worse, this bias seems to be involuntary and un-
conscious, as shown by a study examining event-related brain potential re-
cordings and showing different brain responses of participants when view-
ing stimuli of fat people (Schupp & Renner, 2011). The implicitness of
anti-fat bias is supported by studies using implicit association tests and re-
action times to show that implicit anti-fat bias is higher in comparison to
explicit bias (Roddy et al., 2010). Eye movement trends are also different
when viewing fat target stimuli. Scott et al. (2023) demonstrate that early
fixations favour stimuli showing fat individuals; however, total fixation
time and fixation counts, along with frequency of returns, favour stimuli
depicting either underweight or average-weight individuals, suggesting
that after the initial identification of fat individuals is completed, subjects
display a tendency to reduce their exposure to depictions of fat individuals.

In summary, this study explores how anti-fat bias operates at an im-
plicit level, influenced by gender, through eye movement analysis. Eye-
tracking allows for the observation of subtle, involuntary reactions to fat-
ness-related stimuli, shedding light on the implicit mechanisms that under-
lie anti-fat and gender biases. This research seeks to provide insight into
the cognitive processes driving these biases, offering an exploratory look
into how biases might influence perception.

Eye Tracking and Language Mediated Eye-movement

The assumption that bias affects gaze patterns is supported by re-
search in language-mediated eye movement, a subfield of eye-tracking
studies (Altmann, 2013). Language-mediated eye movement refers to how
spoken and written language triggers fixations on related objects (Cooper,
1974; Tanenhaus et al., 1995; Altmann, 2013). For example, hearing
‘snake’ increases the likelihood of fixating on an image of a snake, while
hearing ‘Africa’ might increase fixations on images of snakes, zebras, or
lions (Cooper, 1974; Altmann, 2013). This phenomenon shifts fixation bias
toward specific screen regions without fundamentally altering gaze pat-
terns, and understanding the timing and nature of these shifts is crucial
(Altmann, 2013).
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Language does not direct attention to external objects but rather to
mental representations. In the ‘blank screen paradigm,’ eye movements are
directed toward remembered object locations as their relevance increases
through concurrent linguistic information (Altmann, 2013). For written
language, reading sentences such as ‘The first pulley is above the other
pulley’ triggers saccades toward the respective image segments, mirroring
spoken language processing (Hegarty & Just, 1989; 1993).

This characteristic makes language-mediated eye movements valu-
able for studying pronominal reference during sentence processing. In am-
biguous sentences like ‘Nick is bringing lunch to Stav... He is carrying an
umbrella,” gaze patterns on ‘He’ can infer the pronoun’s referent, shifting
with a gender change (e.g., replacing ‘Stav’ with ‘Aline”) (Arnold et al.,
2000; Runner et al., 2003; Sekerina et al., 2004; Arnold et al., 2007; Alt-
mann, 2013). Studies show implicit biases, like stereotypes, can similarly
influence gaze (Macrae et al., 1994).

For instance, Mele and Federici (2012) found that total and average
fixation times on relevant Aols (Area of Interest, the portion of a stimulus
for which data is computed) correlate with IAT (Implicit Association Test)
scores, a result supported by Mele et al. (2014). Biases, including racial
(Hansen et al., 2015) and social discrimination (Celik & Tiirker, 2022),
alter gaze patterns. If implicit anti-fat bias associates negative traits with
gender, then stereotypes toward fat individuals should manifest in gender-
congruent gaze patterns (e.g., fixations on images of men when traits like
laziness are mentioned).

Information Sources and Perception

Information sources strongly influence perception. For instance,
vaccination research shows that people informed by friends or family have
different intentions than those informed via news websites, highlighting the
role of information sources (Etingen et al., 2013). This was further sup-
ported during COVID-19, where individuals receiving information from
diverse sources (e.g., politicians, friends) exhibited varying behaviours (Jo-
vancevi¢ & Mili¢evi¢ 2020). Media also plays a significant role in bias
formation and persistence (Vuckovi¢ & Luci¢ 2023; De Coninck et al.,
2024), including anti-fat bias (Heuer et al., 2011). Positive portrayals create
positive stereotypes, while negative portrayals reinforce negative ones,
with media often viewed as reliable (Tan et al., 2010).

People’s trust in sources aligns with their cognitive environment.
For example, political views shape source reliability—conservatives in the
U.S. might trust economic experts but not climate scientists (Hamilton,
2015; Rowland et al., 2022). This research explores which sources most
strongly shape perceptions of fat individuals. While anti-fat bias permeates
many life areas, understanding which sources amplify specific aspects of
this bias remains a gap that this study seeks to address.
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Current Study

This study investigates how gender and stereotype content jointly
influence visual attention toward fat individuals, using eye-tracking meth-
odology. Prior research shows that anti-fat bias is often more severe toward
women, who are disproportionately affected by weight-related stigma in
healthcare, employment, and interpersonal settings (Sattler et al., 2018;
Puhl & Brownell, 2013). However, few studies have explored how this bias
interacts with the #ype of stereotype and the credibility of the information
source to shape attentional responses.

Stereotypes about fatness vary widely in content and perceived
origin. Some are medically or scientifically coded (e.g., ‘fat individuals are
at higher risk of heart attack’), while others are socially coded and rooted
in cultural judgments (e.g., ‘fat individuals are lazy or unattractive’) (Heuer
et al., 2011; Kim & Willis, 2007). These differences in content framing
may affect how viewers process the same visual targets depending on
whether the accompanying message is attributed to a scientific or a public
source. Prior research has shown that scientific framing enhances per-
ceived legitimacy and activates analytical processing, while public framing
may cue moral or emotional reactions (Kim & Willis, 2007).

Eye-tracking offers a method for examining such perceptual re-
sponses through involuntary gaze behaviours like fixation count and total
viewing time. Although these measures cannot directly assess implicit bias,
they provide insight into how socially coded information guides attention
(Scott et al., 2023). Gendered stereotypes in particular may activate faster
or more intensely when paired with gender-congruent stimuli—for exam-
ple, women and physical appearance (Freeman & Ambady, 2011; Cao &
Banaji, 2016).

This study is exploratory in design and examines whether stereotype
topic, target gender, and source credibility interact to influence eye move-
ments toward fat individuals portrayed in paired-image and stereotype-text
combinations.

Research Goals and Hypotheses:

1. Information Source Effect: We hypothesise that scientific
sources will increase attention (fixation count, viewing time) for
scientifically framed topics (e.g., heart attack, depression), due
to the greater perceived legitimacy and cognitive elaboration
prompted by scientific attribution (Heuer et al., 2011; Kim &
Willis, 2007). In contrast, public opinion sources will increase
attention for socially rooted stereotypes (e.g., laziness, physical
appearance), which may activate moral or emotional salience.

2. Familiarity and Topic Salience: Topics that are culturally familiar
or frequently discussed in media (e.g., heart attack risk) will produce
stronger gaze engagement (fixations, viewing time) compared to
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less accessible or ambiguous topics like depression, consistent with
cognitive accessibility theories (Scott et al., 2023)

3. Gender-Stereotype Interaction: When women targets are associated
with socially coded stereotypes (e.g., physical appearance, sexual
appeal), we expect increased fixation count and viewing time, as
cultural gender norms assign greater value to physical appearance
in women (Sattler et al., 2018; Puhl & Brownell, 2013).

METHODS
The Sample

The sample consists of 22 individuals (16 women), ages 19 through
25 (M =20.77, SD = 1.82). All individuals were found to be without any
vision-related impairment and thus the eye-tracker was set to track both
eyes. The subjects were obtained via convenience sampling performed by
the authors of this study and all were students of a university located in
Serbia. Although consistent with sample sizes in exploratory eye-tracking
studies, the sample of 22 participants (16 women) is modest, and the gender
imbalance is noted. Given the between-subjects design, the number of par-
ticipants per condition is small, which reduces statistical power and limits
generalisability. This limitation is discussed in more detail below.

Material

The study utilised 32 experimental stimuli, each consisting of a short
text accompanied by two facial images: one of a fat man and one of a fat
woman. The texts conveyed stereotypical beliefs about fat individuals and
were presented in Serbian. Each text incorporated three manipulated variables:

1) Stereotype topic (8 levels): laziness, job performance, intelli-
gence, untidiness, physical appearance, sexual appeal, depression, and
heart attack risk.

2) Information source (2 levels): the stereotype was attributed either
to a scientific source (e.g., ‘Scientists claim that...”) or to public opinion
(e.g., ‘The public believes that...”)

3) Target gender (2 levels): the stereotype described either fat men
or fat women (e.g., ‘80% of fat women...”)

Each stimulus thus paired a stereotype topic with a source and a gen-
der attribution. All texts were presented alongside facial images of both
men and women, which were digitally altered using Photoshop to represent
fatness while maintaining facial neutrality. Importantly, the image gender
remained constant, but the target gender was manipulated in the text, not
through image variation. The images consisted of facial photographs only,
modified to depict overweight individuals. These were not pre-rated for
perceived fatness, physical appearance, or emotional expression, which is
acknowledged as a limitation in terms of stimulus standardization.
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The experiment employed a between-subjects design with text/im-
age pairs assigned to two blocks, A and B. Figure 1 illustrates an example
stimulus. The structure of each text followed a fixed five-sentence tem-
plate: Definition of fatness, global fatness statistics, fatness prevalence in
Serbia, statement of the information source (scientific/public), attribution
of a stereotype to either fat men or fat women.

Two eye-tracking metrics were used as dependent variables in the
study, each capturing a different dimension of visual attention.

1) Fixation Count: the total number of fixations directed at the im-
age area of interest (Aol), interpreted as an indicator of atten-
tional allocation and general visual engagement.

2) Total Viewing Time: the cumulative duration of all fixations
within an Aol, reflecting depth of cognitive processing and sus-
tained interest.

These metrics were extracted for both facial images (men and
women) presented alongside each text stimulus. Areas of interest were
manually defined to ensure consistency across trials.

For stimulus creation, the initial set of 8 stereotype topics was at-
tributed to male targets and scientific sources. By reassigning each stereo-
type to a different source (scientific or public) and changing the gender
attribution (men or women), a total of 32 unique texts were produced.
These were distributed equally across two blocks: Block A and Block B,
to ensure counterbalancing and prevent repetition of stereotype-topic com-
binations within subjects. Each participant was randomly assigned to one
block and saw all 32 stimuli in a randomised order.

To preserve experimental masking, filler items were included that
mirrored the structure of experimental texts but lacked stereotype content.
These were interspersed to reduce participant awareness of the manipula-
tion and ensure careful reading of the texts. Figure 1 shows an example of
a stimulus. In this example, the source is scientific, the stereotype is “unti-
diness,” and the target gender is female.

Procedure

The eye-tracking procedure used a Gazepoint GP3 HD eye tracker
(150 Hz) connected to a Dell Vostro i17-1165G7/16GB/512GB SSD laptop.
Calibration, recording, and data export were managed through Gazepoint’s
proprietary software. The eye tracker was positioned 30 cm below eye level
and 65 cm away from each seated subject. Subjects entered the room indi-
vidually, receiving verbal instructions on seating, calibration, and tasks.

Calibration involved a 9-point protocol. After successful calibration,
subjects were instructed to focus on specific screen areas to validate accu-
racy. Once nine out of nine test saccades and fixations were correctly cap-
tured, the actual experiment began. Subjects completed a practice trial to
familiarise themselves with the setup. In the main experiment, subjects ob-
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served and read text/image combinations and answered content-related
questions. They were informed that the combinations came from online
news sources and controlled the viewing duration themselves.

Figure 1. “Fatness is a state that manifests as an accumulation of fat in
the body and an increase in bodily mass. Fatness is on the rise. Current
expectation is that by 2030, 28% of all Serbians will be fat. Scientists
claim that fat individuals are often very untidy. To be more precise, fat
women are more untidy in 80% of the cases compared to individuals of
normal weight, while this number is around 20% for men.”

If any questions were answered incorrectly, data for that stimulus
would be excluded, though all subjects answered correctly. Upon complet-
ing the final stimulus, the recording session ended, and subjects exited. The
experimenter visually checked the eye-tracking data to confirm tracking
consistency.

After each stimulus, participants answered a brief multiple-choice
question to ensure they had attended to the text. These questions were not
analysed. The texts, while based on cultural stereotypes, were not factually
accurate in the statistical claims they presented. All participants received a
written debriefing at the end of the session explaining the purpose of the
study, the fictional nature of the statistics, and the rationale for using stere-
otype-based content.

RESULTS
Fixation Count

The results revealed a significant main effect of text content on fix-
ation counts, F(7, 896) = 3.09, p = .003. Descriptive means by topic are
presented in Figure 2. Tukey HSD post hoc tests indicated that participants
fixated significantly more on images when the text attributed Laziness to
fat individuals, compared to multiple other topics—including Depression,
Physical Appearance, Untidiness, Sexual Appeal, and Heart Attack Risk (p
<.05). These pairwise differences are detailed in Table 1. Although Sexual
Appeal shows slightly higher mean fixation values than Laziness in the bar
plot (Figure 1), these differences did not reach statistical significance.
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Figure 2. Mean Fixation Counts per Topic
Table 1. Tukey HSD post-hoc for Fixation Count
Topic 1 Topic 2 Mean p-value Significant (p <. 05)
Difference
Intelligence Depression -0.22 995 No
Appearance Depression -0.11 1 No
Appearance Intelligence 0.11 1 No
Laziness Depression 1.04 .009 Yes
Laziness Intelligence 0.82 .098 No
Laziness Appearance 0.93 .033 Yes
Untidiness Depression 0.03 1 No
Untidiness Intelligence -0.20 1 No
Untidiness Appearance -0.09 1 No
Untidiness Laziness -1.02 013 Yes
Job Depression 0.16 1 No
Job Intelligence —0.06 1 No
Job Appearance 0.05 1 No
Job Laziness —0.88 056 No
Job Untidiness 0.14 1 No
Sexual Appeal Depression 0.07 1 No
Sexual Appeal Intelligence -0.16 1 No
Sexual Appeal Appearance -0.04 1 No
Sexual Appeal Laziness -0.97 021 Yes
Sexual Appeal Untidiness 0.04 1 No
Sexual Appeal Job 0.09 1 No
Heart Attack Risk  Depression —0.03 1 No
Heart Attack Risk  Intelligence —0.26 988 No
Heart Attack Risk ~ Appearance -0.15 1 No
Heart Attack Risk Laziness -1.08 006 Yes
Heart Attack Risk ~ Untidiness —0.06 1 No
Heart Attack Risk  Job -0.20 998 No

Heart Attack Risk  Sexual Appeal —0.10 1 No
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A significant three-way interaction was also observed between text
content, gender of the stimulus, and information source, F(7, 896) = 9.01,
p <.001. Follow-up analysis showed that Laziness attracted higher fixation
counts when attributed to male stimuli, especially when the information
was from public sources. These values are illustrated in Figure 3.

Additionally, there was a trending but non-significant interaction
between text content and information source alone (F(7, 896) = 1.93, p =
.062). Nonetheless, targeted comparisons revealed that job-related stereo-
types prompted more fixations when attributed to scientific sources (p <
.001), whereas laziness-related content attracted more fixations when linked
to public sources (p =.043). These results are visualised in Figure 4.

Mean Fixations by Topic and Gender (Image AOIs)

Gender
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«

Mean Fixations
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Figure 3. Mean Fixation Counts by Topic and Gender

Time Viewed

Results indicated a significant main effect of text content on total
time spent viewing the stimuli, (7, 896) = 3.67, p <.001. Mean values by
topic are presented in Figure 5. Tukey HSD post hoc comparisons revealed
that Laziness elicited significantly longer viewing times than several other
topics—including Depression, Intelligence, Physical Appearance, Untidi-
ness, Sexual Appeal, and Heart Attack Risk (p < .05). These pairwise re-
sults are detailed in Table 2. While Heart Attack Risk exhibited relatively
high mean viewing times, the differences were not statistically significant
in the post hoc tests.

A significant interaction was also found between text content and
gender of the stimuli, (7, 896) = 3.47, p = .001. Participants spent more
time viewing male stimuli when the topic was Laziness, and female stimuli
when the topic was Heart Attack Risk. However, only the Laziness com-
parison reached statistical significance (p < .05). See Figure 6 for details.
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Additionally, a significant interaction was observed between text
content and information source, F(7, 896) = 2.12, p = .040. Specifically,
scientific sources led to longer viewing times for Heart Attack Risk, while
public sources resulted in longer viewing durations for Laziness-related
content (p = .043). These effects are visualised in Figure 7.

Mean Fixations by Topic and Information Type (Image AOIs)

Information Type
6 W Scientific
B Non-Scientific

Mean Fixations

Topic

Figure 4. Mean Fixations by Topic and Information Source

Mean Total_Time_Viewed by Topic (Image AOIs)

Mean Total_Time_Viewed
e e =y
5 & &

o
=

o
o

o
S

& e & & & & 2

E Qé" & \?1{;" Q&"“’ & ?QQ" &
R & & & < & &

* « W s ,Be'

B

Figure 5. Mean Viewing Time
(Sum of all fixation durations falling in a single Aol) by Topic



642

Table 2. Tukey HSD post-hoc for total viewing time

M. Popovié, A. Jovancevié

Topic 1 Topic 2 Mean p-value Significant
Difference (p <.05)
Intelligence Depression -0.07 .994 No
Appearance Depression -0.02 1. No
Laziness Depression 0.34 001 Yes
Untidiness Depression 0.08 .986 No
Job Depression 0.06 .998 No
Sexual Appeal Depression 0.06 997 No
Heart Attack Risk Depression -0.01 1. No
Appearance Intelligence 0.05 .999 No
Laziness Intelligence 0.28 021 Yes
Untidiness Intelligence 0.01 1. No
Job Intelligence —-0.01 1. No
Sexual Appeal Intelligence —-0.01 1. No
Heart Attack Risk Intelligence -0.07 990 No
Laziness Appearance 0.33 .003 Yes
Untidiness Appearance 0.06 997 No
Job Appearance 0.04 1. No
Sexual Appeal Appearance 0.04 1. No
Heart Attack Risk Appearance -0.02 1.000 No
Laziness Untidiness 0.27 031 Yes
Laziness Job 0.29 014 Yes
Laziness Sexual Appeal 0.28 017 Yes
Laziness Heart Attack Risk 0.35 001 Yes
Job Untidiness —-0.02 1. No
Sexual Appeal Untidiness -0.02 1. No
Heart Attack Risk  Untidiness —-0.08 977 No
Sexual Appeal Job 0.000 1. No
Heart Attack Risk  Job —-0.06 .996 No
Heart Attack Risk Sexual Appeal —0.07 .994 No
DISCUSSION

This study aimed to examine the intricate dynamics between
stereotypical beliefs, their gendered components, and the potential visual
or gestalt elements embedded in these perceptions. By analysing eye
movement data, we aimed to uncover the implicit cognitive biases that
influence how individuals engage with visual representations of fatness.
Our findings contribute to understanding the mechanisms underlying anti-
fat bias and demonstrate the significant role that gender, stereotype content,
and information source play in shaping visual attention.

Information Sources as a Starting Point

Our first hypothesis proposed that the credibility of the information
source would shape visual attention by influencing how stereotypes are
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cognitively processed. Specifically, we expected that scientific sources,
due to their perceived objectivity and authority, would amplify attention to
traits framed as performance-based or evidence-driven (e.g., intelligence,
job performance), whereas public opinion would increase engagement with
socially coded attributes (e.g., laziness, appearance).
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This prediction aligns with prior findings that source credibility
moderates how information is evaluated and accepted (Prike et al., 2024;
Wertgen & Richter, 2020) and that media narratives can reinforce or
challenge public beliefs about fatness (Saguy et al., 2016; Frederick et al.,
2016a, 2016b; Kite et al., 2022).
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Our results offer clear support for this distinction. Participants
demonstrated significantly higher fixation counts when job-related
stereotypes were attributed to scientific sources (p <.001), suggesting that
authoritative framing enhances perceived seriousness. In contrast, laziness-
related content, when attributed to public opinion, prompted both increased
fixations and significantly longer viewing times (p = .043), indicating
deeper engagement. Conversely, laziness-related content, when attributed
to public opinion, prompted both increased fixations and longer viewing
durations, indicating sustained engagement. Rather than signalling passive
internalization, these effects likely reflect a greater cognitive resonance
with stereotypes perceived as culturally familiar or widely endorsed. In this
way, public framing may facilitate more fluent processing of social biases,
reinforcing their salience during visual perception.

Text Content and Eye Movements

Our second hypothesis proposed that the familiarity and cultural
accessibility of stereotype content would shape visual attention, with more
commonly encountered or socially resonant stereotypes prompting
increased engagement. The results strongly support this prediction: the
laziness stereotype elicited the highest fixation counts and longest viewing
times, significantly surpassing several topics—including Depression,
Appearance, Sexual Appeal, and Heart Attack Risk (p < .05). Although its
advantage over traits like Job or Intelligence was not always statistically
significant, the pattern suggests that socially salient stereotypes may
prompt deeper engagement. This suggests that stereotypes with high social
salience, rather than objective severity, may be more cognitively engaging.

One possible interpretation is that laziness, as a widely circulated
and culturally accepted stereotype, presents a low-threat, high-familiarity
target that invites exploration rather than avoidance. In contrast, health-
related stereotypes such as heart disease may evoke discomfort, especially
when perceived as personally relevant or threatening. Prior research
indicates that individuals tend to divert attention away from emotionally
distressing or self-implicating content, instead focusing on less threatening,
benign stereotypes (Britton & Anderson, 2021). Within this framework, the
increased visual attention to laziness may reflect a comfort zone effect,
whereby participants are more willing to engage with content that
reinforces socially shared biases without triggering personal discomfort or
self-evaluation.

Gender as a Moderating Factor

Our third hypothesis proposed that stereotypes would elicit greater
visual engagement when aligned with culturally dominant gender associa-
tions. This expectation was grounded in prior evidence that anti-fat atti-
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tudes tend to be more pronounced toward women (Brochu & Morrison,
2007; Jovancevi¢ & Jovi¢ 2021) and that stereotype-congruent stimuli can
accelerate attentional and cognitive processing (Guerra et al., 2021).

The findings offer partial but meaningful support for this hypothesis.
For the laziness stereotype, participants exhibited significantly higher fix-
ation counts and longer viewing durations when the trait was linked to male
stimuli. This pattern suggests that laziness is culturally coded as a male
stereotype, and the alignment between stereotype and stimulus gender am-
plified attentional engagement.

Interestingly, the heart attack stereotype produced a gendered effect
in viewing time, but in the opposite direction: female stimuli drew longer
attention in this context. This likely reflects stereotype incongruence—in
Serbia, cardiovascular disease is more commonly associated with men (Va-
si¢ et al., 2022), so the presence of this stereotype alongside female stimuli
may have elicited surprise-based engagement. Rather than reinforcing an
existing bias, this suggests that novel or unexpected pairings can also cap-
ture attention by violating stereotypical expectations.

Eye Movement Trends

Distinct eye movement patterns emerged concerning stereotype
content, gender, and information source. Participants consistently associ-
ated laziness with fat male targets, as reflected in significantly higher fixa-
tion counts when the content attributed laziness to obese individuals. This
suggests a fast, automatic attentional pull, consistent with the idea that so-
cial categorization processes rely on visually salient cues such as body size
and gender (Fiske & Neuberg, 1990). In this context, laziness may serve as
a culturally central stereotype for fat men—akin to dimensions like warmth
and competence in early impression formation (Luna Cortes, 2024).

For female targets, descriptive trends suggested that sexual appeal
and heart attack risk initially captured attention, particularly when paired
with female faces. The consistent early engagement with appear-
ance/sexuality-related content reflects its cultural salience for women, es-
pecially in Western societies where appearance is often central to female
identity (Kaiser & Nyga, 2020). Health-related stereotypes such as heart
attack risk also drew longer viewing times for women, although only the
laziness-related comparisons reached significance.

Information source also influenced visual attention. Participants fix-
ated significantly more on laziness-related content when it was attributed
to public opinion, potentially reflecting its role as a culturally shared social
stereotype (Cialdini & Goldstein, 2004). In contrast, job-related stereo-
types attracted more fixations when paired with scientific sources (p <
.001), suggesting that authoritative framing enhances the credibility and
salience of performance-based traits. These findings support the idea that
peer norms may guide attention toward socially relevant content, while sci-
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entific authority increases engagement with evaluative, competence-re-
lated traits (Wertgen & Richter, 2020).

Taken together, these results show that eye movements reveal subtle
but meaningful differences in how stereotype content, gender, and framing
shape attention. Future research should investigate how information source
and stereotype type interact to moderate attentional biases across gendered
representations of fatness.

Limitations and Future Directions

While this study offers valuable insights into the dynamics of anti-
fat bias and the moderating role of gender, several limitations should be
noted, as they inform potential improvements for future research.

First, one primary limitation is the use of a single body size repre-
sentation in the fatness stimuli. This study did not include varying body
sizes, which may limit generalisability. Future research should incorporate
a spectrum of body sizes to evaluate whether bias and eye movement pat-
terns vary depending on gradations in perceived fatness. A dimensional
approach, rather than a binary one, would allow for a more nuanced under-
standing of how subtle differences in body size influence visual attention
and stereotype activation.

Additionally, the visual material consisted only of facial images of
fat individuals. While faces convey socially relevant cues and allow for
controlled manipulation, they do not capture full-body morphology, which
may affect how fatness is perceived. Future research should consider using
full-body images to assess whether gaze patterns change when more phys-
ical information is available.

Another limitation is the gender composition of the participant sam-
ple, which was predominantly made up of women. This imbalance could
have influenced how gendered stereotypes were processed, especially in
interactions involving gender congruency. Future studies should aim for
gender-balanced samples to evaluate whether the observed effects general-
ise across participant demographics.

Particularly, given that the majority of our subjects were women, it
could be argued that the pattern of results here observed is primarily aimed
at the members of the opposite gender — i.e. rather than laziness being as-
sociated with fat men on a culturally-wide level, it is primarily women that
associate laziness with fat men. Similarly, increased fixation counts on ste-
reotypes concerning sexual appeal and, more interestingly, heart attack
risk, might be a product of our participants’ self-concern.

Furthermore, the study did not collect detailed participant character-
istics such as body composition, age, socioeconomic status, or cultural ori-
entation. These factors could play a crucial role in how individuals perceive
and react to fat-related content. For instance, participants with higher BMI
or lived experience of weight stigma may respond differently to certain
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stereotypes. Future studies should include such variables, potentially using
objective or retrospective body composition measures, to assess how per-
sonal experiences modulate gaze behaviour.

The binary categorization of information sources (scientific vs. pub-
lic) also represents a limitation. In real-world contexts, trust in information
sources likely exists on a continuum. Participants may perceive ‘public’
sources differently depending on perceived quality (e.g., tabloid vs. repu-
table health outlet). Future studies should operationalise source credibility
as a continuous variable or manipulate source type with more granularity
(e.g., ‘pop science’ vs. peer-reviewed journals).

Finally, the study was conducted in Serbia, and cultural norms sur-
rounding fatness and gender may differ in other regions. The specific ste-
reotypes triggered by fatness—and how they interact with gender—are shaped
by sociocultural context. Cross-cultural replication is necessary to determine
whether similar gaze patterns and bias activations emerge globally.

In sum, future research should address these limitations by varying
body size representation, balancing participant demographics, incorporat-
ing full-body stimuli, refining the treatment of information source credibil-
ity, collecting participant background data, and extending investigation to
other cultures. These improvements will enhance our understanding of
anti-fat bias and support the development of effective interventions to re-
duce its impact.
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HEPHENTYAJIHU OAI'OBOPU HA POJHO OBOJEHE
CTEPEOTHMUIIE O I'OJA3HOCTMU:
YJIOI'A U3BOPA UHOOPMAIIMJA U CAJIP7KAJA TEKCTA
Y OBPACHHUMA IIOKPETA OYNJY

Mananen Ilonouh', Ana Jopanuenuh?
'Yuusepsuter y Humy, ®unoszodeku daxynrer, Hum, Cpouja
2YVuusepsurer y Jlumepuxy, Pery6anka Upcka

Pe3ume

OBa cTyaMja UCTpaKyje MMIUIMIMTHE MpEApacye MpeMa rojasHOCTH Kpo3 aHaIu3y
HOKpETa O4Hjy Kao IOoKa3aTesba HECBECHE KOTHUTHBHE 00pase. [IpBu Haa3 ogHOCH ce Ha
yJory u3Bopa HH(pOpManyja: HayqHH W3BOPU HOACTUYY Belly MaXkiby Kaja ce CTepeoTHIT
OJJHOCH Ha PajIHy CIIOCOOHOCT M KOMIIETEHTHOCT (HIIP. II0CA0), JOK jJaABHU H3BOPHU H3a3HBajy
TH0ja4aHO HMHTEPECOBAE 3a JPYLITBCHO KOAMPAHE CTEPEOTHIIE, IMOMYT JICHOCTH. OBU
edexTy HICY OMIM IPHCYTHH Kao I1aBHU edekTH, Beh Kao 3HauajHe MHTEpaKIyje ca cap-
JKajeM TeKCTa.

Jpyru Hana3 ykasyje Ha 3Ha4aj (aMIUIMjapHOCTH cafpikaja y OOMKOBabYy BH3YEITHE
naxme. CTepeoTuIl ISHOCTH H3a3Ba0 je HajBHILE (HKCAIMja M HAjoyKe BpeMe IIieamba,
IITO CE TyMa4H Kao pPe3yJTar BeroBe KyJITypHE NPUCYTHOCTH U PEJICBAHTHOCTH, a HE Kao
edexar HOBHHE WM 030MJEHOCTHL.

Tpeha xumoTe3a UCTUTHBAIIA j€ POTHY KOHIPYEHIIH]y — OJHOCHO YCKialjeHocT u3mel)y
poma muibHEe ocole M caapkaja cTepeoTuna. VcmuTaHuyM Cy HOKaszand 3HadajHO Behy
MKy TpeMa MyIIKapluMa KaJia je CTEPEOTHII JICHOCTH OMO MPUITHCAH MYIIKOM IOy,
JIOK je KOJI CTEPEOTHUIIa O CPUaHOM yJapy MaKea Ouia rojayaHa Kaja je OCOOMHA IPHIIH-
caHa xeHama. OBaj TIOCIIe/IlbH Halla3 BEPOBATHO OZIpAKaBa MEPLEUPaHy HeycKIIaleHoCT
ca KyJITypHHM OYEKUBAmbHMA, jep Ce CpUaHu yaapH denthe Be3yjy 3a MyIIKapIie.

HcrpaxuBarme nMa METOOJIONIKA OTPaHIIEha: KOpHIIheHe ¢y UCKIBYIHBO (hoTOoTpa-
¢uje nua, y3opax je 610 poJHO HeypaBHOTEXeEH (ca JIOMUHALIMjOM JKEHCKHX yYEeCHHKA), a
WH/IMBHUIyaJIHE KapaKTePUCTHKE NCIIMTaHNKa HHUCY NPUKYTUbaHE.

V nenuHy, pe3yaTaTy IONPUHOCE pa3yMeBarby HadWHA Ha KOjU (haMHIIHjapHOCT cajp-
Kaja, THIT M3BOpa M POJHA YCKIal)eHOCT yTHUy Ha BH3YENHY MAaXIY M aKTUBAIH]y CTe-
peoTrma, MOKa3yjyhn Ja WMIUTMIUTHE MPUCTPACHOCTH JEINYjy y CKJIaay ca KyJITypHHM
MaTpuLaMa 1 MOTy CHeliM(puIHO yCMepaBaTH MaXKby IpemMa ofipe)eHUM [IWJBHIM IpyIaMa.



