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Examining Visual Attention Patterns among Asexual and Heterosexual Individuals
Sonia Milani a, Jia Yu Zhanga, Bozena Zdaniuk a, Anthony Bogaertb, Gerulf Riegerc, and Lori A. Brottoa

aDepartment of Obstetrics and Gynaecology, University of British Columbia; bDepartment of Health Sciences, Brock University; cDepartment of 
Psychology, University of Essex

ABSTRACT
Asexuality has garnered much attention, and empirical data support its classification as a sexual orienta
tion. Asexuality is defined as a lack of sexual attraction to others, with approximately 1% of the population 
falling in this category. As theoretical models situate attention as a central component of sexual response, 
the current study examined attentional processing of erotic stimuli in asexuals and heterosexuals. We 
hypothesized that heterosexual participants would have initial and controlled visual attention patterns 
favoring erotic images over non-erotic images. We predicted that asexual participants would have 
significantly smaller or non-existent differences in attention to erotic versus non-erotic images. Ninety- 
five adults completed an eye-tracking task viewing erotic and non-erotic images. Eye-tracking data 
showed no group differences in initial attention to erotic images. For controlled attention, there was 
a large effect size in the hypothesized direction. Heterosexual participants exhibited more and longer 
fixations on erotic images, whereas asexuals exhibited a more even distribution of attention across image 
types. Exploratory analysis of group differences in the association between visual attention and ratings of 
sexual attractiveness revealed a complex pattern of differences, with some indication of a stronger 
association between total fixation and sexual attraction for heterosexual participants. These findings 
suggest that differences in attention to sexual stimuli may represent key underlying differences between 
asexual and allosexual orientation. Findings also contribute to the larger literature on visual attention and 
attraction.

Introduction

Eye-Tracking in Sexuality Research

Theoretical models emphasize the importance of attention in 
eliciting and maintaining sexual response and arousal 
(Dewitte, 2016; Janssen et al., 2000; Toates, 2009). 
Specifically, the incentive motivational model regards attend
ing to incentive stimuli as a trigger for subsequent motivated 
sexual behavior (Toates, 2009). Thus, evaluation of attention 
patterns may divulge information about sexual behavior differ
ences among different sexual orientations and genders. 
Although myriad studies have been conducted to examine 
the relationship between attention and sexual response, 
research has not yet evaluated this link among asexually- 
identifying persons. The goal of this study was to improve 
our understanding of asexuality by exploring the role of atten
tion in sexual response for individuals who experience a lack of 
sexual attraction. Not only is examining an understudied 
population important for refining existing knowledge gaps 
but asexuality research also highlights the variability of 
human sexuality in general and thus, enables a greater under
standing of sexual attraction/orientation as a whole.

Attention is used to prioritize and select the most motiva
tionally salient stimuli for further processing (MacLeod et al., 
2017). Visual attention, the acquisition of visual information 
(Henderson et al., 1989), can be assessed through visual fixa
tions measured by eye-tracking methodology (Henderson & 

Hollingworth, 1999). Specifically, eye-tracking enables the 
assessment of both initial and controlled attention. Initial 
attention is the covert automatic allocation of attentional 
resources and precedes controlled attention. As an index of 
attentional capture or early attentional processing of salient 
cues, initial attention is commonly assessed by individuals’ 
time to first fixation and first fixation duration on a given 
stimulus. Controlled attention is the overt allocation of atten
tion and provides an index of sustained attentional processing 
of salient cues. Controlled attention is assessed most com
monly through total number of fixations and total fixation 
duration on an area of interest (Hermans et al., 1999; Rohner, 
2002). Generally, emotional stimuli appear to better capture 
initial and controlled attention than neutral stimuli, resulting 
in a shorter time to first fixation, longer total fixation durations, 
and a greater number of total fixations (Calvo & Lang, 2004; 
Hermans et al., 1999; Rohner, 2002).

Extant sexuality research has affirmed the utility of eye- 
tracking to examine attentional processing of sexual stimuli 
with robust evidence that visual attention can be used as an 
index of sexual interest and attraction (Dawson & Chivers, 
2016, 2018, 2019; Dawson et al., 2017; Rieger & Savin- 
Williams, 2012; for review, see Milani et al., 2020). Eye- 
tracking studies have demonstrated that men of varied sexual 
orientations consistently display initial and controlled atten
tional bias toward their sexually preferred targets (Dawson & 
Chivers, 2016; Morandini et al., 2019, 2020; Rieger & Savin- 
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Williams, 2012). Specifically, gynephilic (i.e., attracted to 
women) and androphilic (i.e., attracted to men) men exhibited 
biased attention toward female and male targets, respectively, 
while more equal distribution was observed in ambiphilic (i.e., 
attracted to both men and women) men. For women, an 
attentional bias toward female targets has been observed 
among ambiphilic and exclusively/predominantly gynephilic 
women (Dawson et al., 2017; Rieger & Savin-Williams, 2012). 
In androphilic women, patterns of visual attention to preferred 
male and nonpreferred female targets appear to be dependent 
on the stage of attentional processing (i.e., initial versus con
trolled attention; Dawson & Chivers, 2016, 2018, 2019; Milani 
et al., 2020). That is, both preferred male and nonpreferred 
female targets elicit an initial attentional bias, whereas pre
ferred male targets garner more attention and elicit 
a controlled attentional bias (Dawson & Chivers, 2016, 2018, 
2019). These studies have also showed that for allosexual men 
and women, patterns of controlled attention are highly corre
lated with self-reported sexual attraction ratings to sexual 
images (r = .47 to .76; Dawson & Chivers, 2016).

Taken together, sexual cues capture and sustain attention in 
men and women with some variability observed as a function 
of sexual orientation. However, visual attention patterns of 
asexual individuals in this context remain unknown. As asexual 
participants experience less sexual attraction, they may lack the 
attentional bias toward sexually salient stimuli that is exhibited 
by their allosexual (i.e., non-asexual) counterparts. Stronger 
differences may be observed for controlled attention than for 
initial attention given that more robust findings have been 
observed for the former in extant research (Dawson & 
Chivers, 2016, 2018, 2019; Milani et al., 2020; Morandini et 
al., 2019, 2020; Rieger & Savin-Williams, 2012). Similarly, the 
association between controlled attention and sexual attraction 
ratings is likely higher than that between initial attention and 
sexual attraction ratings (Dawson & Chivers, 2016).

Asexuality and Eye-Tracking

Asexuality is generally defined as a sexual orientation charac
terized by a lack of sexual attraction (Bogaert, 2015; Brotto & 
Yule, 2017). Research suggests that asexuals may account for 
0.4–1% of the total population (Aicken et al., 2013; Bogaert, 
2004). Among self-identified asexuals, there is significant het
erogeneity in how individuals define their asexuality (Carrigan, 
2011; Scherrer, 2008). The Asexual Visibility and Education 
Network (AVEN), an online community seeking to create 
acceptance and discussion of asexuality, describes the asexual 
community as one with considerable diversity of sexual needs 
and experiences. Within the asexual community, terms such as 
demisexual, gray-A, and A-fluid are also used to describe 
differing degrees of experience of sexual attraction (Carrigan, 
2011). Experience of romantic attraction also varies through
out the asexual community. In a qualitative study by Scherrer 
(2008), several participants shared that they were romantically, 
but not sexually, attracted to others, allowing for the designa
tion of romantic versus aromantic asexuality. Among romantic 
asexuals, diverse romantic attractions, including heteroroman
tic, homoromantic, and bi- and pan-romantic, are reported 
(Antonsen et al., 2020; Brotto et al., 2010; Scherrer, 2008; 

Zheng & Su, 2018). Thus, while asexuality is defined as a lack 
of sexual attraction, some asexual individuals may experience 
some levels of sexual attraction and/or romantic attraction 
toward others. This positions asexuality as a sexual orientation 
that occurs on a spectrum, with different subtypes on the 
nature of the attraction and context.

To date, only two examinations using eye-tracking metho
dology have included asexual participants (Bradshaw et al., 
2021; Brown et al., 2021). The goal of these studies was to 
examine differences in initial and controlled visual attention 
to sexual cues between asexuals and women with Sexual 
Interest/Arousal Disorder (SIAD; American Psychiatric 
Association [APA], 2013). The authors predicted that asexual 
participants would non-preferentially view erotic and non- 
erotic images, whereas women with SIAD would look more 
quickly (i.e., initial attention) and look longer (i.e., controlled 
attention) at erotic relative to non-erotic images. Using 
a forced-attention paradigm that presented paired images con
sisting of one erotic and one non-erotic image that compete for 
attention, findings affirmed that while heterosexual women 
with SIAD displayed a preference for erotic images – as indi
cated by looking more quickly and for a longer duration – 
asexual participants did not (Bradshaw et al., 2021; Brown 
et al., 2021). However, no comparisons were made in this 
study to a non-clinical control group, thus limiting the possi
bility for drawing conclusions specifically about asexuality 
versus allosexuality independent of a clinical diagnosis. As 
well, these studies did not report on any associations between 
visual attention patterns and sexual attraction ratings. Thus, 
comparison of asexuals to non-clinical allosexuals using eye- 
tracking attentional measures warrants further investigation.

Current Study

The current study aimed to assess attentional processing of 
erotic stimuli across asexual (men, women, and nonbinary 
individuals) and allosexual (men and women) participants. 
Specifically, we used a forced-attention paradigm with eye- 
tracking methodology and compared visual attention pat
terns across five groups: asexual men, asexual women, asex
ual nonbinary individuals, heterosexual men, and 
heterosexual women. Based on existing research, we 
hypothesized that allosexual participants would initially 
look more quickly at erotic images than non-erotic images 
and have longer first fixation durations at erotic images. 
For controlled attention, we predicted that allosexual parti
cipants would look more and for longer at erotic stimuli, 
through a greater number of fixations and longer total 
fixation durations on erotic than non-erotic stimuli. 
Finally, we expected that allosexual participants would 
rate erotic images as more sexually attractive than non- 
erotic ones. We hypothesized that these differences in 
responses to erotic versus non-erotic stimuli would be 
either significantly smaller or non-existent for asexual par
ticipants. We also conducted an exploratory analysis of the 
relationship between visual attention variables and ratings 
of sexual attractiveness and potential differences in the 
strength of such relationship for asexual versus allosexual 
participants.
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Method

Participants

Participants were recruited from advertisements placed online 
(e.g., university paid-studies list, hospital electronic mailing 
lists, Facebook, Instagram, Reddit, asexuality.org (AVEN), 
and other online discussion boards), flyers posted throughout 
the community (e.g., coffee shops, community centers, and 
university boards), and advertisements placed on public transit 
(e.g., city buses and SkyTrain). Participant eligibility was 
assessed via a short telephone screening. To be eligible to 
participate, self-identified asexual and allosexual participants 
were required to be over 18 years of age, be able to read and 
write English fluently, have normal or corrected-to-normal 
vision, and be right-handed. Participants were not eligible if 
they reported eye diseases (e.g., macular degeneration and 
glaucoma) or color blindness.

Of 122 individuals who contacted the study coordinator and 
expressed an interest in the study, a total of n = 113 completed 
the telephone screening to determine eligibility. Two indivi
duals did not meet the eligibility criteria (i.e., were not fluent in 
English) and 16 individuals dropped out prior to completing all 
components of the study – either due to scheduling conflicts or 
unspecified reasons. Our final sample of n = 95 completed all 
components of the study and were recruited from university 
paid-studies list (n = 53), Facebook (n = 16), public transit 
(n = 8), word of mouth (n = 5), university boards (n = 4), 
Reddit (n = 3), AVEN (n = 3), and hospital electronic mailing 
lists (n = 3). Our analyses included 26 heterosexual men (Mage 
= 24.77, SD = 6.28), 30 heterosexual women (Mage = 25.10, 
SD = 4.74), 13 asexual men (Mage = 25.08, SD = 5.35), 18 
asexual women (Mage = 25.28, SD = 5.72), and 8 asexual non
binary individuals (Mage = 24.63, SD = 7.27). In terms of 
sample size, although a large effect size (η2 = .31) was reported 
in Brown et al.’s (2021) study employing a similar paradigm 
with asexual and allosexual women, we calculated a priori 
sample size based on a more conservative medium effect size 
given that gender differences in visual attention have not been 
examined in asexual populations. Thus, to detect our effects for 
an interaction between group and the repeated measures factor 
(i.e., erotic and non-erotic images) based on a medium effect 
(η2 = .06, power = .90, alpha = .05, between-measures correla
tion of .50), we required a total sample size of 70 (n = 14 per 
group). This power analysis was performed for intended 
ANOVA analysis with outcomes averaged across 20 trials. 
The final analysis of the data, however, was performed using 
a multi-level approach, which utilized all 20-trial data and 
therefore provides considerably more power.

Procedure

Interested participants contacted the study coordinator via 
e-mail and scheduled a telephone screening to assess eligibility 
and review the study procedures. Eligible participants received 
a copy of the consent form via e-mail and those who were 
interested in proceeding with participation scheduled an 
appointment for the in-laboratory assessment. Prior to the in- 
laboratory session, an e-mail confirming the date and time of 
the session was sent to participants along with an individualized 

Qualtrics survey link to complete the online questionnaire 
package containing demographic and sexuality-related ques
tions. Informed consent was obtained twice: first, electronically 
before commencing the online questionnaire package, 
and second, on paper before the in-laboratory assessment.

Upon arriving at the laboratory, a trained research coordi
nator provided participants with a thorough overview of the 
study procedures and obtained written consent. Participants 
were seated in a comfortable chair facing a computer monitor 
equipped with the eye tracker at a viewing distance of approxi
mately 60 cm. Once participants were ready to begin, partici
pants were left alone in the private testing room and the study 
coordinator communicated with them via an intercom system 
for the duration of the task. Prior to starting the experimental 
task, the eye tracker was calibrated using the standard calibra
tion procedure, which involved having participants follow 
a calibration fixation dot with their eyes as closely as possible 
as it moved around the display screen.

The experimental task involved the presentation of a pair of 
images (one erotic and one non-erotic) appearing side-by-side 
and competing for attention (i.e., forced-attention paradigm). 
The location of each image type was counterbalanced (i.e., erotic 
image on the left/non-erotic image on the right or erotic image 
on the right/non-erotic image on the left). A fixation cross was 
shown in the middle of the screen for 1 second before each 
image pair to ensure that all participants were looking at the 
center of the screen before stimulus onset. Each of the 20 image 
pairs were shown for 10 seconds and participants were 
instructed to view the images as they normally would. 
Following previously used methodology in eye-tracking 
research (e.g., Dawson & Chivers, 2016), participants rated 
how sexually attracted they were to each image on a 10-point 
Likert scale after viewing each pair of images. This yields 
a motivated-viewing paradigm (rather than free-viewing) and 
may be considered more directive given that participants had to 
view both images in order to provide ratings for each. When the 
experimental task was completed, participants were debriefed 
and thanked for their participation. Participants received reim
bursement ($25 CAD) for their participation in the study. This 
study was approved by the Behavioral Research Ethics Board at 
the University of British Columbia as well as the Vancouver 
Coastal Health Research Institute research ethics board.

Experimental Stimuli
Visual stimuli were presented on a desktop monitor across 20 
experimental trials and contained pairs of colored images 
obtained from freely accessible Internet websites. Each pair 
contained one explicit erotic and one non-erotic image. Erotic 
images depicted a mixed-sex dyad engaging in sexual activity 
and non-erotic images depicted a fully clothed man and woman 
engaging in a non-erotic, non-romantic interaction. Using 
Adobe Photoshop software, all images were matched for size 
(960 × 640 pixels) and luminance, brightness, contrast, and 
color were manually adjusted to be consistent across images.

Apparatus
Eye movements were recorded using a SensoMotoric 
Instruments (SMI) RED desktop eye tracker in combination 
with the SMI Experiment Suite software. The SMI is a contact- 
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free, remote sensor eye tracker that uses an infrared camera to 
track pupil movement. The eye-tracking system is discreetly 
attached to the bottom of a standalone 22-inch computer 
monitor with a resolution of 1920 × 1050 pixels. The SMI has 
a sampling rate of 120 Hz, a spatial resolution of 0.03°, and an 
accuracy of 0.4°. This system is compatible for use with most 
eyeglasses and contact lenses, and automatically compensates 
for small head movements, which eliminates the need for 
a chin rest to immobilize the head.

Measures

Eye-tracking Measures
To analyze visual attention to the erotic and non-erotic images 
in each stimulus pair, we used the SMI BeGaze software to 
create two regions of interest (ROI): 1) erotic image; and 2) 
non-erotic image. To examine initial attention, we extracted 
two dependent variables for each ROI: time to first fixation and 
first fixation duration. Time to first fixation can be defined as 
the length of time for a shift in visual attention to a specific area 
of a visual stimulus. First fixation duration can be defined as the 
time visual attention remains in a specific area the very first 
time that the area is fixated on.

To examine controlled attention, we extracted two depen
dent variables for each ROI: total number of fixations and total 
fixation duration. Total number of fixations can be defined as 
the number of times the participant’s gaze (lasting a minimum 
of 100 ms) landed in the ROI. Total fixation duration can be 
defined as the total amount of time (in milliseconds) 
a participant fixated on an ROI.

Post-stimulus Sexual Attraction Ratings
Following the presentation of each pair of images, participants 
were asked to rate their sexual attraction to each erotic and 
non-erotic image on a 10-point scale ranging from 0 (not at all 
sexually attracted) to 9 (very sexually attracted). Higher scores 
indicate higher self-reported sexual attraction ratings.

Demographics, Sexual Orientation, Gender
Demographic questions included age, ethnicity, education, 
income, sexual and romantic orientation, relationship status, 
length of current relationship, number of sexual and romantic 
partners, presence of sexual difficulties, and history of non- 
consensual sexual contact. We also administered the Asexuality 
Identification Scale (AIS; Yule et al., 2015) as a valid measure of 
participants’ asexual identity, as well as the Female Sexual 
Distress Scale – Revised (FSDS-R; Derogatis et al., 2008) to 
assess sexual distress – measures described below. Sexual orien
tation was assessed multiple times throughout the study. 
During the telephone screening, participants were asked 
“Which of the following best describes your sexual orienta
tion?” and were provided with the following response options: 
asexual, bisexual, heterosexual, and lesbian/gay. Sexual orien
tation was also assessed in different formats (i.e., multiple 
choice, open-ended question) as part of the demographic ques
tionnaire as well as the Asexuality Identification Scale (AIS; 
Yule et al., 2015). In 18.9% of cases (n = 18), participants used 
the open-ended text-boxes to further describe their sexual 
orientation (e.g., “gray-asexual,” “pansexual, gray-asexual,” 

“heteroromantic gray ace,” “questioning,” “demisexual to asex
ual,” “autochorisexual,” “bicurious, actively only heterosexual,” 
etc.). For consistency, we used self-report responses obtained 
during the telephone screening to group participants into 
asexual versus allosexual groups. For gender, we used 
responses obtained from our demographic gender question, 
which included the following response options: man, nonbin
ary, and woman. We also included a yes/no question regarding 
trans experience (i.e., their gender identity did not align with 
their sex at birth).

Twenty-four men identified as heterosexual. There were two 
men who disclosed trans experience but who also identified as 
heterosexual men. They did not differ from heterosexual men 
on our variables of interest and as such, were included in the 
heterosexual men group. Thirty women identified as hetero
sexual. Thirteen men and 18 women identified as asexual. The 
asexual nonbinary group consisted of eight individuals who 
identified as nonbinary and/or disclosed trans experience.

Asexual Identity
The Asexuality Identification Scale (AIS; Yule et al., 2015) is 
a valid measure to assess participants’ asexual identity inde
pendent of whether an individual self-identified as asexual. 
Psychometric validation of this measure was conducted to 
evaluate construct validity and the measure showed excellent 
discriminant, incremental, as well as convergent validity (Yule 
et al., 2015). This 12-item measure asks participants to rate the 
applicability of various statements (e.g., “I lack interest in 
sexual activity”) on a scale ranging from 1 (completely false) 
to 5 (completely true). Responses were summed to create a total 
AIS score with a possible range of 12–60. Higher scores indi
cate a greater tendency to endorse traits that may indicate 
asexuality. Specifically, a cutoff score of 40/60 has been pro
posed to distinguish asexual from allosexual participants (Yule 
et al., 2015). The AIS showed strong internal consistency in the 
present sample, with a Cronbach’s alpha of 0.97.

Sexual Distress
The Female Sexual Distress Scale – Revised (FSDS-R; Derogatis 
et al., 2008) is a 13-item scale that assesses sexual distress 
independent of specific domains of sexual function (e.g., sexual 
desire, erectile function). The FSDS-R does not contain gen
der-specific content and has also been validated in samples of 
men (Santos-Iglesias et al., 2018). As such, we refer to it as the 
Sexual Distress Scale (SDS) in this paper. Responses are pro
vided on a scale ranging from 0 (never) to 4 (always), and 
a total SDS score of all items was computed with a possible 
range of 0–52. Higher scores indicate higher levels of sexuality- 
related distress. In the present sample, Cronbach’s alpha 
was 0.95.

Data Analysis

Each of five main dependent variables (four visual attention 
measures and stimulus sexual attractiveness ratings) was ana
lyzed using a multilevel mixed model analysis evaluating main 
effects of the within-group factor we call image (change in 
response from non-erotic to erotic stimulus) and the between- 
group factor we call group comparing the five groups of 
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participants, as well as the interaction of the within- and 
between-subject factors (changes in responses from non- 
erotic to erotic stimulus were compared between the five 
groups). Non-erotic and erotic stimuli were nested within 20 
trials (20 different pairs of stimuli were used) which were 
nested within participants. In order to account for potential 
differences between pairs of images, initial models tested two 
random factors – trial and participant intercepts. Including the 
random effect of trial did not explain any additional variance 
and it made the models unstable (not positive definite matrix). 
This indicates that the stimuli were perceived as similar across 
20 pairs and the random effect of trial was removed from the 
final models. Significant group main effects and interactions 
were followed by post-hoc comparisons using Bonferroni 
adjustment for multiple testing – raw p values were multiplied 
by the number of comparisons and should be compared 
against the usual .05 threshold of significance (Jafari & Ansari- 
Pour, 2019). This method is more convenient for the reader as 
it allows them to employ the usual p < .05 criterion while being 
logically and mathematically equivalent to presenting raw 
p values and comparing them to an adjusted significance 
p value. Significant interaction was probed with two levels of 
post-hoc comparisons. First, the difference between erotic and 
non-erotic images on four eye-tracking measures and sexual 
attractiveness ratings were computed for each group and tested 
for significance. The p values were multiplied by 5 to adjust for 
five comparisons. Next, those group differences were compared 
to each other and tested for significance, and the p values were 
multiplied by 10 (10 comparisons). These results are reported 
in the Results section.

The two initial attention measures were non-normally dis
tributed, resulting in non-normal distribution of residuals. For 
those two measures, bootstrapping was used (2000 samples) in 
order to obtain robust standard errors and confidence inter
vals. The pattern of significant effects was unchanged. 
Additionally, a set of first fixation duration scores for one 
participant in asexual nonbinary group was identified as 
extreme influential outliers (more than 3 standard deviations 
from the mean), affecting size and significance of effects). 
Results are therefore reported with and without the data for 
this participant according to recommended practice (Aguinis 
et al., 2013).

The exploratory analyses of group differences in the 
strength of the gaze variables and sexual attraction relationship 
were conducted on responses to erotic images using a series of 
multi-level random intercept models. Each of the four gaze 
variables was entered as a predictor of sexual attractiveness 
rating in a separate model together with interaction terms 
between gaze variable and group in order to examine potential 
differences between asexual and allosexual participants in the 
degree to which gaze measures predicted sexual attraction. All 
possible two-group comparisons were examined. These ana
lyses were considered exploratory and provided unique oppor
tunity to gain insight into effects that have not been examined 
in the literature (differences in the strength of association 
between gaze and sexual attraction for people who are asexual 
versus those who are allosexual). Therefore, we decided to 
report the results without any adjustment for multiple com
parisons to provide maximum information about possible 

effects that can guide future research, lead to novel hypotheses, 
and replication endeavors. We are aware that such decision 
inflates Type I error, and we caution about it in our discussion. 
However, we believe that due to the importance of this unique 
opportunity to explore this previously uncharted area, the 
concerns with Type II error (missing true effects) are priori
tized (Fiedler et al., 2012).

Results

Sample Characteristics

The five groups (asexual men, asexual women, asexual non
binary, heterosexual men, and heterosexual women) were simi
lar in several demographic variables, including age, ethnicity, 
education, income, length of current relationship, and sexual 
difficulties (Table 1). As well, no significant group differences 
were observed for sexual concerns, with the majority of our 
participants (86.2%) reporting no sexual difficulties. No sig
nificant group differences were observed in levels of sexual 
distress, although asexual nonbinary individuals reported the 
lowest sexual distress.

As indicated in Table 1, a one-way ANOVA revealed sig
nificant group differences on the Asexuality Identification 
Scale, as expected, with each of the asexual groups (men, 
women, and nonbinary) having significantly higher scores on 
the AIS relative to heterosexual men and women. The asexual 
groups did not significantly differ from each other on this 
measure nor did heterosexual men and women. When exam
ining the number of sexual partners, compared to asexual men, 
heterosexual men and women reported significantly more sex
ual partners. Similarly, compared to asexual nonbinary indivi
duals, heterosexual men and women reported more sexual 
partners. No significant group differences were observed 
between heterosexual men and women. As well, asexual 
women did not significantly differ in the number of sexual 
partners relative to all other groups. We also found a group 
difference for number of romantic partners, such that hetero
sexual women reported having significantly more romantic 
partners than asexual men. No other group differences were 
observed. Chi-square tests revealed that relationship status 
differed across groups, such that a greater number of asexual 
men, asexual women, and asexual nonbinary individuals 
reported being single relative to heterosexual women. No sta
tistically significant differences were found between heterosex
ual men and heterosexual women and between heterosexual 
men and each of the asexual groups. In terms of romantic 
orientation, we found significant group differences, such that 
a greater number of asexual men, asexual women, and asexual 
nonbinary individuals reported no romantic attractions (i.e., 
aromantic) relative to heterosexual men and women. The 
groups also differed in their experiences of non-consensual 
sexual contact. While heterosexual men reported no inci
dences, similar levels of endorsement were observed across 
heterosexual women, asexual women, and asexual nonbinary 
individuals, followed by asexual men. In sum, asexuals were 
less like heterosexuals with respect to the number of sexual and 
romantic partners, relationship status, romantic orientation, 
and experiences of non-consensual sexual contact.
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Experimental Dependent Variables

The effects from multilevel mixed model analyses including 
estimated marginal means are presented in Table 2.

Initial Attention
For time to first fixation, there was a main effect of image (shorter 
time to first fixation for erotic stimuli) which was qualified by 
a significant interaction between group and image type. Pairwise 
comparisons indicated that four groups (heterosexual men, het
erosexual women, asexual women, and asexual nonbinary indi
viduals) more quickly attended to the erotic images relative to the 
non-erotic images as indicated by a shorter time to first fixation. 
For asexual men, time to first fixation to the erotic image versus 
non-erotic image did not significantly differ. Examination of the 
interaction contrasts indicated that the difference between erotic 
and non-erotic stimuli for asexual men was not only non- 
significant but also significantly lower than the same difference 
for heterosexual men and women (p’s < .001). No other interac
tion contrasts were significant.

For first fixation duration, a significant main effect of image 
type was found, such that, on average, erotic images had longer 
first fixations than non-erotic images by 26 milliseconds across 

groups. There was also a significant main effect of group which, 
when followed by post-hoc comparisons, indicated that when 
averaged across non-erotic and erotic images, asexual nonbinary 
individuals had significantly longer first fixation durations than 
all other groups (p’s < .008). This group effect disappeared when 
the influential outlier was removed from the analysis (Table 2). 
Asexual men, asexual women, heterosexual men, and heterosex
ual women did not significantly differ on this variable. There was 
no significant interaction between group and image type for first 
fixation duration.

Controlled Attention
For total fixation duration, there was a main effect of image 
(greater fixation duration for erotic stimuli), which was quali
fied by a significant interaction between group and image type. 
Pairwise comparisons indicated that all five groups spent more 
time fixating on erotic than on non-erotic images; however, 
those differences were about five times larger for allosexual 
than for asexual participants. Examination of the interaction 
contrasts revealed that the difference between erotic and non- 
erotic stimuli for all asexual groups was similar (not signifi
cantly different) but it was significantly lower than the same 

Table 2. Estimated marginal means for multilevel mixed model analyses examining the effect of image (non-erotic to erotic) on study outcomes in five groups of asexual 
and heterosexual participants.

Group Main effects 2-way interaction

Measure/ Stimulus Asexual nonbinary Asexual women Asexual men Heterosexual women Heterosexual men Image Group Image by Group

F F F

Time to first fixation
Non-erotic 1541.34 1622.12 1323.66 1688.59 1684.01 195.29 0.28 6.95
Erotic 810.46 913.67 1070.21 786.44 663.12 <.001 .887 <.001
Difference −730.88 −708.45 −253.44 −902.15 −1020.89
Cohen’s d −0.42 −0.41 −0.15 −0.52 −0.59
p value* <.001 <.001 .214 <.001 <.001
First fixation duration
Non-erotic 360.59 286.84 291.31 270.13 265.96 12.61 4.59 0.84
Erotic 406.51 298.32 320.08 284.82 305.91 <.001 .002 .502
Difference 45.92 11.48 28.77 14.69 39.96
Cohen’s d 0.23 0.06 0.15 0.07 0.20
p value* .301 1.000 .667 1.000 .016
First fixation duration with influential outlier removed
Non-erotic 330.35 286.84 291.31 270.13 265.96 11.12 2.32 0.75
Erotic 365.70 298.32 320.08 284.82 305.91 <.001 .063 .556
Difference 35.35 11.48 28.77 14.69 39.96
Cohen’s d 0.18 0.06 0.15 0.08 0.21
p value* .790 1.00 .590 1.00 .011
Total fixation duration
Non-erotic 4216.06 3873.08 4138.54 3110.31 3325.66 448.56 2.10 80.52
Erotic 4652.98 4347.80 4483.67 5264.26 5341.99 <.001 .087 <.001
Difference 436.92 474.72 345.13 2153.95 2016.33
Cohen’s d 0.31 0.33 0.24 1.51 1.41
p value* .028 <.001 .027 <.001 <.001

Total fixation count p p p

Non-erotic 10.29 10.67 10.57 9.09 8.96 290.17 1.55 65.54
Erotic 10.74 11.69 11.28 14.20 13.62 <.001 .193 <.001
Difference 0.45 1.02 0.70 5.11 4.66
Cohen’s d 0.12 0.27 0.19 1.35 1.23
p value* 1.000 .002 .189 <.001 <.001
Sexual attraction rating
Non-erotic 0.96 0.28 0.32 1.52 2.07 1242.75 97.22 409.55
Erotic 0.95 0.64 0.83 5.12 6.46 <.001 <.001 <.001
Difference −0.01 0.36 0.51 3.60 4.38
Cohen’s d −0.01 0.22 0.31 2.16 2.62
p value* 1.000 .003 <.001 <.001 <.001

Note. All models had random subject intercepts. 
* p values are Bonferroni adjusted (raw p values multiplied by 5)
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difference for allosexual groups (p’s < .001). This difference was 
not significantly different between heterosexual men and 
women.

Similar results (main effect of image type qualified by inter
action) were found for total number of fixations. Pairwise 
comparisons indicated that both heterosexual men and 
women fixated more times on erotic images than on non- 
erotic ones. Among asexual participants, this difference was 
only significant for asexual women and was about five times 
smaller than for heterosexual participants. Examination of the 
interaction contrasts revealed that the difference between erotic 
and non-erotic images in the total number of fixations for the 
three asexual groups was similar (not significantly different) but 
it was significantly lower than the same difference for either 
heterosexual men or women (p’s < .001). This difference was not 
significantly different between heterosexual men and women.

Post-Stimulus Sexual Attraction Ratings
There were significant main effects of image (erotic images 
rated higher on sexual attractiveness than non-erotic ones) 
and of group (heterosexual men scoring higher than all other 
groups and heterosexual women scoring higher than asexual 
groups) which were qualified by a significant interaction 
between group and image type. Pairwise comparisons showed 
that all groups considered erotic images to be more sexually 
attractive than non-erotic ones except for nonbinary asexual 
individuals for whom there was no difference. Examination of 
the interaction contrasts revealed that the difference between 
erotic and non-erotic images in sexual attractiveness ratings 
was greater for heterosexual men than for any other group (p’s 
< .001) and was greater for heterosexual women than any of the 
asexual groups (p’s < .001).

Gaze Predicting Sexual Attraction
Regression coefficients showing the strength of association 
between gaze variables and sexual attractiveness ratings are 
presented in Table 3. Time to first fixation significantly pre
dicted sexual attractiveness ratings for heterosexual women 
and asexual men (shorter time to first fixation was associated 
with higher sexual attractiveness ratings). Examination of 
interaction effects showed that the regression coefficients for 
those two groups were significantly different from the regres
sion coefficient for heterosexual men (which was in the positive 
direction, small, and non-significant). First fixation duration 
time did not predict sexual attraction for any of the groups, and 
there were no interaction effects. Total fixation duration sig
nificantly predicted sexual attractiveness ratings for heterosex
ual men, heterosexual women, and asexual nonbinary 
participants (higher total fixation duration was associated 
with higher sexual attractiveness ratings). Interaction effects 
indicated that the regression coefficients for heterosexual 
women and men were significantly larger than the coefficient 
for asexual women, which was small and non-significant. 
Finally, total fixation count significantly predicted sexual 
attraction for heterosexual women and men (higher fixation 
count was associated with higher attractiveness ratings) and 
did not reach significance for any of the asexual groups. There 
were no significant interaction effects indicating that, despite 

different significance patterns, there were no significant group 
differences in the association between fixation count and sexual 
attraction.

Discussion

Summary of Findings

This study was the first to assess group differences in the 
attentional processing of erotic stimuli between asexual (men, 
women, and nonbinary individuals) and allosexual (men and 
women) participants. Eye-tracking findings revealed that for 
four out of the five groups (i.e., asexual women, asexual non
binary individuals, heterosexual men, and heterosexual 
women), initial attention was captured by the erotic images, 
as indicated by a faster time to first fixation on erotic images 
relative to non-erotic images. Asexual men were the only group 
to show no differences in their time to first fixation across 
erotic and non-erotic images. For controlled attention, all 
participants looked significantly longer at erotic images; how
ever, that difference was approximately five times larger for 
allosexual than for asexual participants, indicating that the 
latter group distributed their visual attention more evenly 
across erotic and non-erotic images. Similar findings were 
revealed for the total number of fixations – asexual nonbinary 
and asexual women showed a similar number of total fixations 
across both types of images, while a much higher number of 
fixations for erotic images were recorded for heterosexual 
women and men. Self-reported attraction ratings for the 
experimental stimuli revealed that allosexual participants 
found erotic images more attractive relative to non-erotic 
images. Among asexual participants, such a difference was 
found for women and men but it was 9–10 times smaller 
than the same difference for allosexual participants. 
Examining group differences in the strength of the relationship 
between gaze variables and sexual attraction ratings revealed 
a complex pattern of differences between asexual and allosex
ual participants, with some indication of a stronger association 
between total fixation measures and sexual attraction for allo
sexual participants. Thus, despite the modest sample size and 
having relatively stringent effect size goals (i.e., medium size), 
clear group differences emerged for controlled attention.

Visual Attention Patterns

For initial attention, our findings for time to first fixation and 
first fixation duration did not support our hypotheses that 
relative to asexual participants, allosexual participants would 
more quickly orient to erotic images and show longer first 
durations for erotic images. We found that heterosexual men 
and women, as well as asexual women and asexual nonbinary 
individuals, all oriented more quickly to erotic images. Asexual 
men did not differ in their time to first fixation to erotic and 
non-erotic images. For first fixation duration, we found no 
group differences such that both asexual and allosexual groups 
exhibited longer first fixations for erotic compared to non- 
erotic images. An evolutionary perspective provides one expla
nation for the finding that initial attention appears to be auto
matically captured by erotic images for most individuals. It 

8 S. MILANI ET AL.



seems plausible that evolutionary pressures would create atten
tional systems that are aptly suited to detecting sexual cues 
given that this would facilitate sexual response and potentially 
reproductive output (Imhoff et al., 2010; Redouté et al., 2000). 
Another possible explanation for our initial attention findings 
could be that despite the widespread accessibility of sexualized 
content, for most individuals, sexual content captures attention 
because it stands out relative to neutral content (Lykins et al., 
2006). This novelty factor may have impacted the automatic 
allocation of attention. That is, most participants’ first gaze 
landed on erotic images (i.e., attention was more quickly 
oriented toward erotic images relative to non-erotic images), 
and these images sustained initial attention across all groups as 
evidenced by longer first fixation durations on erotic images. 
Regarding the pattern of time to first fixation we observed for 
asexual men, it may be that the sample size hindered our ability 
to adequately detect differences in time to first fixation to the 
erotic image versus non-erotic image in this group. Taken 
together, our results suggest that salience of erotic images 
may automatically capture attention regardless of sexual inter
est and attraction.

For controlled attention, our findings supported our 
hypotheses such that allosexual participants looked more and 
had longer fixations on erotic images, whereas differences in 
responses to erotic vs. non-erotic images were significantly 
smaller for asexual participants. Our results corroborated 
Brown et al.’s (2021) finding that asexual participants had 
smaller dwell times on erotic images compared to heterosexual 
women with sexual difficulties. For allosexual participants, 
erotic images depicting sexual activity were far more salient 
than non-erotic images, consistent with previous research 
(Lykins et al., 2006). Such images may not have been motiva
tionally salient enough for asexual individuals, resulting in 
a smaller difference with regard to the allocation of controlled 
attention on erotic versus non-erotic images.

Furthermore, prior eye-tracking research has suggested 
strong associations between controlled attention and self- 
reported sexual attraction ratings (Dawson & Chivers, 2016, 
2018, 2019; Dawson et al., 2017). Among our sample, allosexual 
participants provided significantly higher sexual attraction rat
ings for erotic images compared to asexual participants. 
However, when we examined the association between visual 
attention and self-reported sexual attraction ratings, a complex 
pattern of findings emerged between asexual and allosexual 
participants. For initial attention, time to first fixation predicted 
attraction ratings for only two groups: heterosexual women and 
asexual men. For heterosexual women, it may be that factors 
such as sexual motivation influence implicit processing of sexual 
stimuli and result in quantitative differences between allosexual 
men and women. For example, research has shown that ratings 
of sexual disgust were negatively correlated with gaze times 
toward nude images in women but not in men (Bradley et al., 
2015). It is interesting that asexual men’s time to first fixation 
predicted attraction ratings given that they were the only group 
for whom time to first fixation did not significantly differ across 
erotic and non-erotic images. It may be that the small sample 
size (as previously discussed) and inflated Type I error may have 
influenced these findings; as such, caution must be taken when 
interpreting these results. For controlled attention, total fixation 

duration predicted attraction ratings for heterosexual men, het
erosexual women, and asexual nonbinary individuals. These 
results provide support for the previously established relation
ship between visual attention to sexual cues and sexual attraction 
ratings or the motivation to attend to such cues for allosexual 
individuals (Dawson & Chivers, 2016). The asexual nonbinary 
participants also showed that these patterns of results should be 
further examined, given the small sample size for this group. The 
reasons why asexual men and women did not show this associa
tion also deserves further study.

Limitations and Future Directions

Despite our modest sample size, some clear differences 
emerged between the asexual and allosexual groups (e.g., con
trolled attention). We acknowledge that our study may have 
been underpowered to some degree given the small n in at least 
one group; however, the multi-level approach utilizing data 
from every trial likely compensated for any power limitation. 
While in-person recruitment of populations with low preva
lence estimates may be a challenge, employing online gaze 
tracking methods may enable recruitment of larger and more 
diverse samples (i.e., across the ace umbrella) and be a fruitful 
avenue for future research examining visual attention patterns 
of asexual individuals.

Volunteers of sexuality studies typically report more positive 
sexual attitudes, less sexual guilt, more sexual experiences, and 
more exposure to erotic stimuli (Strassberg & Lowe, 1995). 
Although we acknowledge that the generalizability of our find
ings may be limited due to such volunteer bias, it should be noted 
that a recent study (Dawson et al., 2019) examining the effects of 
individual difference variables, including sexual orientation, on 
volunteer bias in sexuality research demonstrated no significant 
sexual attraction differences for willingness to volunteer.

Another limitation involves the use of stimuli depicting 
mostly Caucasian heteronormative targets. Although we used 
a stimulus set containing similar looking models across images 
to enhance study consistency, some asexual participants ques
tioned our decision to do so and indicated that including 
stimuli that better reflect diversity (e.g., stimuli depicting non- 
binary individuals, different ethnicities, same-sex couples) 
would have been more relevant and of interest to them. For 
example, our nonbinary participants may have felt that they 
were not represented in the portrayals. To draw more definitive 
conclusions about asexual individuals’ visual attention pat
terns, future studies should not only include more inclusive 
and diverse samples (i.e., participants that represent identities 
across the asexual umbrella), but researchers should also 
include stimuli that better reflect diversity in such samples.

Some participants also reported being unsure about what 
was meant by “sexually attracted” during the post-stimulus 
sexual attraction rating task. While analyses excluding partici
pants who explicitly reported confusion did not impact our 
results, we recognize that other asexual participants may have 
also felt similar confusion without explicitly reporting it to the 
researchers. Another limitation is that this study was limited to 
asexual and allosexual participants, and as such did not repre
sent the full diversity of allosexual populations. Thus, future 
research, particularly those being included in other sexual 
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minority populations, should critically explore the terminology 
used in questions and ensure that all questions/statements are 
understandable and relevant for the populations being 
examined.

Implications

Our findings add to the burgeoning field of asexuality 
research and provide further evidence that asexuality is 
distinct from allosexuality. Our visual attention findings 
revealed that while all participants preferentially gazed at 
erotic images relative to non-erotic images, the difference 
for asexual individuals was five times less. These data 
provide further support for asexual individuals’ lack of 
sexual attraction to others, given that research suggests 
that controlled attention patterns to erotic stimuli are 
consistent with self-reported sexual attraction (Dawson & 
Chivers, 2016, 2018, 2019; reviewed in Milani et al., 2020). 
Our study replicates the previous eye-tracking study on 
a sample of asexual women (Brown et al., 2021) and adds 
to the body of literature demonstrating the relationship 
between controlled attention patterns and sexual attraction 
ratings.

That initial attention to erotic images did not differ as 
a function of sexual orientation suggests that automatic pro
cessing of erotic cues commands attentional resources, given 
that they are novel and salient relative to non-erotic cues. 
Controlled attention to erotic images differed as a function of 

sexual orientation – specifically in the magnitude of the differ
ences observed – consistent with theoretical models of sexual 
response that posit that attention is allocated toward incenti
vized stimuli (Dewitte, 2016; Janssen et al., 2000; Toates, 2009). 
That is, erotic images likely communicate incentivized sexual 
information to allosexual individuals, and thus, capture and 
sustain their attention. Although erotic images also captured 
and sustained attention in asexual individuals, erotic images 
may lack incentivization to the same degree for asexual indi
viduals relative to allosexual individuals and thus, a much 
smaller effect for controlled attention pattern for erotic versus 
non-erotic stimuli is observed. These findings add to the small 
but important body of literature investigating links between 
visual attention patterns and sexual attraction. For individuals 
who lack sexual attraction, erotic cues are not as incentivized 
and not as prioritized, consistent with theoretical models.
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