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Abstract
Exposure to unrealistic body ideals on social media may distort individuals’ body image, potentially leading to increased 
body dissatisfaction. One proposed mechanism for this phenomenon is visual adaptation: prolonged exposure to thin 
bodies can shift subsequent judgments of body size, leading to subsequent bodies being perceived as fatter than they are. 
This study investigated whether exposure to body images of varying thinness alters judgments of body size relative to 
one’s own bodyand whether individual differences in body image concerns moderate these aftereffects. Thirty-four young 
women completed a psychophysical task in which they judged whether test bodies were thinner or fatter than themselves, 
following adaptation to either an extremely thin or a slightly thinner (but closer-to-self) body. Results showed stronger 
aftereffects following exposure to extreme-thin adaptors, with lower points of subjective equality (PSEs), indicating a shift 
toward judging thinner bodies as equivalent to one’s own body size. The point of subjective equality (PSE) is the body 
size at which participants are equally likely to judge a test body as thinner or fatter than their own. Adaptation to both 
close-thin and extreme-thin bodies resulted in lower PSEs, consistent with a contrastive aftereffect in which test stimuli 
were perceived as larger following exposure to thin adaptors. Higher body concern was positively associated with larger 
baseline PSEs, indicating greater perceived body size. These findings support the role of visual adaptation in shaping per-
ceptual judgments of body size and suggest that individual differences in body concern influence this process. Opponent 
coding may underlie this mechanism, as greater aftereffects were observed for more extreme adaptors.
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How thin is too thin? Evidence from visual aftereffects in body size 
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Introduction

Body image dissatisfaction is a prevalent issue among young 
women, often influenced by sociocultural ideals of thinness 
perpetuated through media and social networks (Jiotsa et al., 
2021; Rodgers et al., 2020). These ideals promote a narrow 
standard of beauty that various individuals find difficult to 
attain, resulting in negative self-evaluations and greater risk 
for disordered eating behaviors and psychological distress 
(Rodgers et al., 2015; Stice & Whitenton, 2002). Platforms 
such as Instagram (Huang et al., 2021; Talbot et al., 2017) 
and TikTok (Munro et al., 2024; Pryde et al., 2024; Raiter 
et al., 2023) frequently portray bodies that are significantly 
thinner, more muscular, or more conventionally attractive 
than those in the general population. Repeated exposure to 
such images has been linked to increased body dissatisfac-
tion, especially among young women, who are dispropor-
tionately targeted by thin-ideal content (Myers & Crowther, 
2009; Saiphoo & Vahedi, 2019).

http://crossmark.crossref.org/dialog/?doi=10.1007/s00426-026-02322-5&domain=pdf&date_stamp=2026-5-30
https://doi.org/10.1007/s00426-026-02322-5
mailto:sabrevaya@conicet.gov.ar
http://orcid.org/0000-0003-4091-9962
http://orcid.org/0000-0001-9543-1222
http://orcid.org/0000-0003-3003-5012
http://orcid.org/0000-0002-2450-4903


1 3

  109   Page 2 of 12 Psychological Research          (2026) 90:109 

The internalization of these body ideals can distort 
how individuals perceive and evaluate their own bodies. 
According to sociocultural models, people compare them-
selves to perceived standards of beauty; when these stan-
dards are unattainably thin, upward comparisons often lead 
to dissatisfaction with one’s body shape or size(Festinger, 
1954; Strahan et al., 2006). Over time, these comparisons 
may contribute to the internalization of thin ideals—where 
people adopt these unrealistic standards as personal goals or 
references for self-evaluation (Tiggemann & Slater, 2004). 
Significantly, these comparisons may not only influence 
attitudes and emotions but also perceptual representations 
of body size (Brooks et al. 2020a, b; Cornelissen et al. 2015; 
Stephen et al. 2018).

Beyond sociocultural theories, recent research has 
explored how exposure to idealized body images might 
shape perceptual representations of body size. Specifi-
cally, visual adaptation—a fundamental property of sensory 
systems—provides a plausible mechanism through which 
repeated exposure to thin bodies may alter perceived body 
size. Visual adaptation occurs when prolonged exposure 
to a specific stimulus alters the perception of subsequent 
stimuli along the same dimension, typically in the opposite 
direction (Webster, 2015). At the neural level, such afteref-
fects are thought to arise from recalibration within popula-
tions of neurons tuned to specific stimulus dimensions. In 
the context of body perception, adaptation to thin bodies 
can cause average or even underweight bodies—including 
one’s own—to appear larger, potentially reinforcing body 
dissatisfaction.

Experimental research has demonstrated robust body-
form aftereffects, whereby exposure to very thin or fat bod-
ies can shift judgments of “normal” body size (Glauert et 
al., 2009; Hummel et al., 2012; Palumbo et al., 2013; Stur-
man et al., 2017; Winkler & Rhodes, 2005), affecting self-
estimated body size (Ambroziak et al., 2019; Bratch et al., 
2021), and modulating perceived attractiveness (Brooks 
et al. 2016, 2020a, b; Challinor et al. 2017). These effects 
are particularly pronounced in individuals with elevated 
body image concerns, as measured by self-report instru-
ments assessing preoccupation with body shape (House et 
al., 2022; Mohr et al., 2016; Nazareth et al., 2020; Stephen 
et al., 2018). Importantly, converging neural and behavioral 
evidence suggests that these aftereffects arise from reca-
libration within high-level body-selective visual mecha-
nisms, which generalize across identities, viewpoints, and 
race, and are selective for different body dimensions such as 
fat and muscle mass (Brooks et al. 2020a, b; Hummel et al. 
2012; Sturman et al. 2017).

A growing body of work indicates that body-form after-
effects reflect norm-based or opponent coding mechanisms, 
like those proposed for face perception. For example, it has 

been shown that body adaptation effects depend on stimulus 
orientation, supporting a high-level, object-based represen-
tation of body form (Brooks et al., 2018). Also, adaptation 
effects transfer fully between Asian and Caucasian body 
stimuli, suggesting race-general neural encoding of body 
size (Gould-Fensom et al., 2019). Further, contingent- and 
cross-adaptation paradigms revealed partly distinct yet 
overlapping mechanisms for perceiving one’s own versus 
another’s body (Brooks et al., 2016). Together, these find-
ings indicate that body-size adaptation operates at a rep-
resentational level that supports cross-adaptation across 
identities, consistent with partially shared neural mecha-
nisms. In addition, these insights have been extended to 
musculature, showing that exposure to highly or minimally 
muscled bodies shifts perceived muscularity in specific body 
regions, indicating recalibration at the neural encoding level 
for muscle dimensions(Ip et al., 2024). Finally, body-form 
aftereffects remain invariant across substantial changes in 
viewpoint and pose, underscoring high-level form represen-
tations tolerant to drastic retinal transformations(Sekunova 
et al., 2013). Together, these findings support the view that 
visual exposure recalibrates perceptual norms for body size 
rather than merely influencing low-level image properties.

Within this framework, the magnitude of visual afteref-
fects can provide insight into the underlying neural coding 
mechanisms. In multichannel coding systems, the strongest 
aftereffects are typically observed when adaptor and test 
stimuli are perceptually similar, due to overlapping tun-
ing functions. In contrast, opponent coding models predict 
larger aftereffects for more extreme adaptors, as perception 
is determined by the relative activity of channels tuned to 
opposite ends of a continuum (Pond et al., 2013; Webster 
& Leonard, 2008; Winkler & Rhodes, 2005). Applying this 
logic to body-size perception allows adaptation paradigms 
to distinguish among these competing accounts.

Thus, the visual system may not only passively register 
body-related information but may also dynamically reca-
librate based on exposure to socioculturally valued body 
types, with magnitude and selectivity of aftereffects shaped 
by both stimulus extremity and individual differences in 
body-image concerns(Brooks et al. 2020a, b; Brooks et 
al. 2020a, b; Challinor et al. 2017). While previous stud-
ies have linked visual adaptation effects to thin-ideal inter-
nalisation, this construct is conceptually distinct from body 
image concern. Thin-ideal internalisation refers to the 
endorsement of culturally prescribed appearance standards, 
whereas body image concern captures the evaluative and 
affective dimension of body image disturbance (Thomp-
son & Stice, 2001; Tiggemann & Slater, 2004). The present 
study focuses on body image concern, which may bias base-
line perceptual representations independently of adaptation 
strength(Cooper et al., 1987; Stephen et al., 2018).
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The present study investigates whether exposure to 
female body images that differ in thinness—specifically, 
extreme-thin versus close-thin bodies—alters perceived 
body size in young women, and whether the magnitude of 
this adaptation effect is moderated by individual differences 
in body image concerns. Using a psychophysical task, par-
ticipants judged whether a presented female body was thin-
ner or fatter than themselves following adaptation to either 
an extreme-thin or a close-thin adaptor.

Young women were selected as the target population for 
three reasons: (1) body dissatisfaction and thin-ideal inter-
nalization are particularly prevalent in this group, (2) prior 
work indicates stronger and more reliable body-size adap-
tation effects when observers view same-gender stimuli, 
and (3) restricting the sample reduces variance associated 
with gender-related perceptual and attitudinal differences, 
thereby increasing sensitivity to adaptation effects (Brooks 
et al. 2020a, b; Brooks et al. 2020a, b; Grogan 2021; Wardle 
et al. 2006).

We tested whether adaptor extremity modulates the mag-
nitude of body-size aftereffects. From a social-comparison 
perspective, one might expect stronger aftereffects follow-
ing adaptation to a close-thin body, as stimuli that are more 
similar to one’s own body may promote greater identifica-
tion and self-referential comparison. In contrast, extremely 
thin bodies may be perceived as less self-relevant and there-
fore exert a weaker influence. At the same time, perceptual 
coding accounts of adaptation make different predictions 
regarding adaptor extremity. For example, opponent coding 
models predict larger aftereffects following more extreme 
adaptors, whereas multichannel models predict stronger 
effects when adaptor and test stimuli are perceptually simi-
lar. Thus, examining adaptor extremity enables the present 
study to inform both social-comparison and perceptual-cod-
ing accounts.

Materials and methods

Participants

Thirty-four female subjects participated in the experiment 
(mean age: 26.4 yrs., SD: 5.8 yrs., range: 18–38 yrs.). Par-
ticipants self-reported height and weight, from which BMI 
values were calculated (mean BMI: 23.6, SD: 3.8, range 
17.5–32.4). Self-reported measures were used for practical 
and ethical reasons, as weighting practices might distress 
participants and bias them in the task, consistent with previ-
ous studies in this literature (Ambroziak et al., 2019; Gorber 
et al., 2007). Importantly, these values were not used to 
generate the body stimuli directly, but only to contextualize 
participants’ body size.

Data from an additional 5 participants were excluded 
from the analysis (3 due to technical difficulties). One par-
ticipant was excluded because her self-reported BMI was 
outside the stimulus range and because an unusual discrep-
ancy between self-reported BMI and the BMI correspond-
ing to her point of subjective equality (PSE) was observed, 
exceeding that observed in all other participants. One addi-
tional participant was excluded due to extreme outliers 
between the baseline and adaptation phases. All participants 
had normal or corrected-to-normal vision.

Participants provided written informed consent and 
were compensated for their participation or awarded course 
credit. The procedures were approved by the Ethics Com-
mittee of the School of Psychological Sciences, Birkbeck 
University of London.

Previous studies from our lab using the same stimuli 
have found strong adaptation aftereffects comparing adapta-
tion and baseline conditions (Ambroziak et al., 2019; Myga 
et al., 2024). Across the four studies in those two papers, the 
average effect size for adaptation to a thin body was Cohen’s 
d = 1.69. A power analysis using G*Power 3.1 (Faul et al., 
2007) indicated that 5 participants were required to achieve 
0.8 statistical power to detect this effect. The key question 
here, however, concerns the difference in the magnitude of 
this adaptation between the two types of adaptors, which 
may have a smaller effect size. A second power analysis 
showed that our sample of 34 participants has a statistical 
power of 0.8 to detect an effect as small as Cohen’s d = 0.5. 
Thus, we believe that our sample size is sufficiently pow-
ered to address this issue. The study was powered to detect 
within-subject adaptation effects. Correlational analyses 
involving individual differences were exploratory and may 
be underpowered; these findings should therefore be inter-
preted with caution.

Design

The experiment followed a within-subjects design with 
two adaptor conditions (extreme-thin and close-thin). Each 
condition consisted of two phases: a baseline phase and 
an adaptation phase. In the baseline phase, participants 
judged whether test bodies were thinner or fatter than their 
own body, thereby estimating a baseline point of subjec-
tive equality (PSE). In the adaptation phase, participants 
were first exposed to an adaptor body and then completed 
the same judgment task, with the adaptor presented before 
each test trial to maintain adaptation. The order of adaptor 
conditions was counterbalanced across participants, with 
a 10-minute break between conditions to allow adaptation 
effects to dissipate. During this break, participants were 
instructed to rest quietly and to avoid viewing body-related 
images or engaging in activities that could induce additional 
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visual adaptation, such as using their cell phone. They could 
either go to the bathroom quickly or drink water, but most 
stayed and rested.

Materials

BSQ-34

The Body Shape Questionnaire is a self-report measure of 
body shape preoccupations (Cooper et al., 1987). The BSQ 
demonstrated excellent internal consistency, with Cron-
bach’s α values typically exceeding 0.95, and good test–
retest reliability over 2–4 weeks (r ≈.88), indicating stability 
of scores over time. Subsequent studies in the UK have rep-
licated these findings, reporting similarly high internal con-
sistency (α values in the 0.90–0.97 range) and supporting 
the BSQ’s robust reliability and construct validity in both 
clinical and non-clinical populations (Evans & Dolan, 1993; 
Rosen et al., 1996).

A score of 1 to 6 is assigned to each item, with 1 repre-
senting “Never” and 6 representing “Always”. The 34 items 
are summed to produce the overall score, which theoretically 
ranges from 34 to 204. It has been proposed (Taylor, 1987) 
that those who score below 80 do not show body concern, 
whereas those who obtain higher scores do, with ranges of 
mild (80 to 110), moderate (111 to 140), and marked (over 
140) concern. Participants were grouped based on whether 
they reported body concerns (mild, moderate, or marked; 
see Table 1). The order of questionnaire administration was 
counterbalanced as evenly as possible across participants: 
sixteen participants completed the BSQ after the experi-
mental task, whereas eighteen completed it beforehand. 
This slight imbalance reflects practical constraints during 
data collection. The order of presentation did not affect the 
final score (t = 1.08, p =.21). The BSQ was selected because 
it explicitly measures the evaluative–attitudinal component 
of body image disturbance, the focus of the present study. 
Other dimensions of body image (e.g., perceptual accu-
racy, behavioural avoidance) were beyond the scope of this 
design. Group labels are reported for descriptive purposes 
only; all inferential analyses treated BSQ as a continuous 
variable.

Stimuli

The stimulus set created by Ambroziak and colleagues (2019) 
was used in the present study (see Fig. 1). The stimuli were 
generated using the Genesis 2 Model in Daz Studio 4.8 soft-
ware. To approximate the BMI of each avatar, they applied 
a formula that correlates waist-to-hip ratio (WHR) to BMI 
for white British women of reproductive age (Cornelissen et 
al., 2009), based on data from the 2003 Health Survey for 
England: WHR = (2.057BMI + 29.67)/(1.842BMI + 56.004) 
(Health Survey for England, 2003). The waist and hip mea-
surements of 7 Hand and Body Adaptation avatars were 
adjusted using the Universal Sizing Apparatus (Rocketship 
Technologies Inc., http://rocketship3d.com/). This tool was 
used to systematically manipulate waist and hip dimensions 
while keeping height, posture, and overall body structure 
constant, thereby generating a smooth, biologically realistic 
continuum of body sizes for psychophysical testing. Each 
avatar’s height was fixed at 170 cm, and the bodies were 
shown in frontal view. The BMI of these bodies ranged from 
13 (emaciated) to 35 (obese), with a 0.25 BMI-unit increase 
between each stimulus (totalling 89 images). The extreme-
thin adaptor corresponded to a body with an estimated BMI 
of 13, representing the lower extreme of the stimulus con-
tinuum. The close-thin adaptor was defined individually 
for each participant as a body approximately 5 BMI units 
thinner than their baseline PSE, ensuring that the adaptor 
was thinner than the participant’s perceived body size while 
remaining closer to it than the extreme-thin stimulus. These 
values were chosen to operationalise perceptual extremity 
rather than to reflect clinical BMI categories. The bodies 
were manipulated to vary biologically realistically. Adap-
tor and test stimuli were drawn from the same set of avatar 
identities, consistent with previous studies that used this set. 
This approach maximizes adaptation strength while main-
taining variability across trials.

The present study included only two adaptor types—
an extreme-thin and a close-thin adaptor—to directly test 
whether the magnitude of body size adaptation depends on 
stimulus extremity. This design was motivated by theoreti-
cal accounts of visual coding, which make distinct predic-
tions for adaptation to extreme versus nearby stimuli (e.g., 
opponent-coding vs. multichannel models). Specifically, 
comparing a highly extreme adaptor with a participant-
specific close-thin adaptor allows a targeted test of whether 
larger aftereffects emerge for more extreme body sizes, as 
predicted by opponent-coding models. The study was not 
designed to map the full body-size continuum; instead, it 
aimed to contrast two theoretically informative points along 
this continuum. Expanding this approach to include addi-
tional adaptor levels (e.g., close-fat or extreme-fat) is an 
important direction for future research.

Table 1  Description statistics of body concern measured by the BSQ-
34
Body Concern N Mean (SD) Min-Max
Yes 12 119.0 (28.7) 80–177
No 22 54.5 (12.6) 37–78
SD=standard deviation. Participants were grouped descriptively 
based on whether their BSQ scores fell below or above the recom-
mended clinical cut-off. BSQ scores were treated as a continuous 
variable in all inferential analyses

http://rocketship3d.com/
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It is important to note that the numerical BMI values 
assigned to stimuli are approximate and may not align 
exactly with true BMIs in the physical world. Critically, 
however, the experimental logic of the study does not 
depend on the numerical BMI values of stimuli correspond-
ing to real BMI values. Several studies in our lab used these 
stimuli and observed strong adaptation aftereffects (Ambro-
ziak et al., 2019, 2023; Myga et al., 2024). Stimuli and raw 
data are available on the Open Science Framework web-
page: https://osf.io/5avq4/.

Procedure

Procedures were like those used in previous research in 
our lab investigating adaptation aftereffects for body size 
(Ambroziak et al., 2019, 2023; Myga et al., 2024). The 
experiment followed a clear three-stage structure compris-
ing a baseline phase, an adaptation phase, and a test (com-
parison) phase, embedded within each block (see Fig. 1). In 
the baseline phase, participants performed a body-size com-
parison task without prior adaptation, yielding a reference 
measure of perceived own body size (point of subjective 
equality; PSE). In the adaptation phase, participants were 
first exposed to a prolonged adaptor stimulus, followed by 
repeated test trials identical to those in the baseline phase, 
allowing adaptation effects to be quantified as shifts in PSE 
relative to baseline.

The paradigm shows that the point of subjective equality 
for the comparison judgments (PSE, i.e., the stimulus for 
which the participant was equally likely to judge it as fatter 
or thinner) shifts depending on the type of adaptation that 
preceded it.

The key manipulation in the present study was the degree 
to which the adapting stimulus was extreme (i.e., emaci-
ated). Two conditions were tested: in the extreme-thin con-
dition, the adapting stimulus was an extremely thin body 
(BMI 13); in the close-thin condition, in contrast, the adapt-
ing stimulus was selected to be 5 BMI units thinner than the 
participant’s judgment of their body size, obtained from the 
baseline phase before adaptation. On average, participants 
obtained a close-thin adaptor score of 19.9 (SD = 3.11), 
ranging from 14.8 to 27.3. Importantly, although this adap-
tor was defined relative to perceived body size, all close-thin 
adaptors were thinner than each participant’s baseline PSE 
and fell within the lower portion of the stimulus continuum, 
ensuring that they constituted a perceptually thin reference 
rather than a neutral or average body.

Participants sat approximately 40 cm from a screen 
monitor, with head movements unrestricted. Images were 
presented in the center of a 24-inch screen (resolution: 
1,900 × 1,200 pixels; refresh rate: 60 Hz), on a black back-
ground. The height of each image was 24 cm. We presented 
stimuli using Psychtoolbox (Brainard & Vision, 1997) in 
MATLAB (Mathworks, Natick, MA, USA).

The experiment comprised four blocks: two baseline 
blocks and two adaptation blocks, one for each adaptor 
type (extreme-thin and close-thin). Each adaptor type was 
always preceded by its own baseline block, ensuring that 
adaptation effects were calculated relative to a condition-
specific baseline. Participants compared the images to their 
own bodies, answering, “Is this body thinner or fatter than 
your own?”

Both conditions started with the baseline phase. Each 
trial began with a blank screen (1,000 ms), followed by a 

Fig. 1  Note. Experiment layout. (A) baseline phase: participants 
judged whether test bodies were thinner or fatter than their own body 
following the prompt “Is this body thinner or fatter than your own?”. 
Baseline PSEs were estimated using a Bayesian adaptive staircase 
procedure. As an example, a BMI 35 stimulus is shown. (B) Adapta-
tion phase: participants were initially exposed to an adaptor body for 2 
minutes (example shown: extreme-thin, bmi 13), followed by trials in 

which the adaptor preceded each test body to maintain adaptation. (C) 
second adaptor condition: after a 10-minute break, the baseline and 
adaptation phases were repeated with the alternative adaptor (close-
thin or extreme-thin; order counterbalanced across participants, exam-
ple: BMI 25). Both adaptation conditions followed the same structure; 
only the extremity of the adaptor differed
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fixation cross (1,000 ms) that turned from black to red to 
indicate the beginning of a new trial. At the beginning of 
each block, the question “Is this body fatter or thinner than 
your own?” appeared on the screen. This was followed by 
a 1,000-ms presentation of a test body selected from the 
stimulus set based on the participant’s response history in 
previous trials.

This calculation was done using a Bayesian adaptive 
algorithm QUEST (Watson & Pelli, 1983). The 72 trials 
within each block comprised two alternating QUEST stair-
cases, one starting with a thin body (BMI = 18) and the other 
with an obese body (BMI = 30). At the end of each block, 
we calculated the PSE for each staircase and averaged them 
to obtain a single estimate for each condition, separately for 
the baseline and adaptation phases.

After the baseline phase, the adaptation phase began with 
an initial 2-minute exposure to the adaptor avatar. Follow-
ing this initial adaptation period, participants completed a 
series of test trials identical to those in the baseline phase, 
with the adaptor presented briefly before each test stimulus 
to maintain adaptation. The adapter stimulus flickered every 
4 s, disappearing for 500 ms and appearing again to main-
tain attention. In each trial, the adaptor was displayed for 
5 s, followed by a 1-second blank screen, and then the test 
stimulus. Test trials were otherwise identical to those in the 
baseline phase and were controlled by the QUEST adaptive 
staircase procedure.

During the task, participants did not look at the experi-
menter seated behind them to avoid distraction. Participants 
took a 10-minute break between the two adaptation pro-
cedures (extreme-thin and close-thin) to allow adaptation 
effects to dissipate. The order of adaptor conditions was 
counterbalanced across participants.

No cover task was included during the adaptation phase. 
This design choice was made to maintain consistency with 
previous body-size adaptation paradigms, in which sus-
tained viewing of the adaptor without a concurrent task has 
been shown to produce robust, reliable aftereffects (Ambro-
ziak et al., 2019; Hummel et al., 2012; Sturman et al., 2017). 
In these paradigms, prolonged exposure itself is sufficient to 
induce high-level body-form adaptation. Unlike some facial 
adaptation studies that use cover tasks to control attention, 
body adaptation studies have often prioritised uninterrupted 
visual exposure to the adaptor. The absence of a cover task 
may have allowed participants to direct attention to the body 
stimuli; however, this is unlikely to account for the differ-
ential effects observed between extreme-thin and close-thin 
adaptors, as both conditions were identical in task demands 
and viewing duration. Any attentional effects would there-
fore add non-systematic variance rather than biasing one 
condition over the other. Nevertheless, future studies 
could use cover tasks during adaptation to more precisely 

dissociate the contributions of attention and perceptual reca-
libration to body size aftereffects.

Data analysis

All statistical analyses were conducted using R version 
2025.0.0 (R Core Team, 2025). Assumptions for parametric 
repeated-measures ANCOVA were evaluated prior to select-
ing the final analysis strategy. Normality of residuals was 
assessed using the Shapiro–Wilk test in R, homogeneity of 
variances was tested with Levene’s test in the car package 
(Fox & Weisberg, 2019), and homogeneity of regression 
slopes was assessed by fitting an interaction term between 
the covariate and the within-subject groups.

All assumptions were met. Therefore, parametric 
repeated-measures ANCOVA was conducted using the aov() 
function. The model included two within-subjects factors: 
condition (thin vs. close) and time (baseline vs. adaptation), 
with PSE (Point of Subjective Equality) as the dependent 
variable and body concern, measured with the BSQ, as a 
continuous covariate. Post hoc contrasts were planned if any 
significant main effects or interactions were observed. Visu-
alizations were created using the ggplot2 package (Wick-
ham, 2016). Although BSQ scores showed some positive 
skew, ANCOVA residuals met normality assumptions, and 
correlation analyses were therefore considered appropriate.

Results

A repeated-measures ANCOVA was conducted to examine 
the effects of condition (thin vs. close) and time (baseline 
vs. adaptation) on PSE, while controlling for individual dif-
ferences in body concern (see Table 2; Fig. 2).

The analysis revealed a significant effect of body con-
cern, F(1, 32) = 7.06, p =.012, η²ₚ = 0.18, with higher PSEs 
among participants who reported greater concern. Time had 
a strong effect, F(1,33) = 115.4, p <.001, η²ₚ = 0.51, with 
baseline PSEs higher than adaptation PSEs in both condi-
tions. Specifically, in the close-thin condition, mean PSE 

Table 2  Note: This data is mandatory. Please provide
Adaptor type Phase Body Concern

Yes No
Close-thin Baseline 26.0 (3.1) 24.0 (2.8)

Adaptation 24.6 (4.0) 22.2 (2.8)
Extreme thin Baseline 26.3 (3.1) 24.4 (2.7)

Adaptation 23.6 (4.2) 21.4 (2.5)
Description statistics of PSE for both phases and conditions for base-
line and adaptation phases, presented separately for participants 
with and without body concern. Body concern grouping is shown for 
descriptive purposes only and was not treated as a categorical factor 
in inferential analyses. Mean (standard deviation)
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decreased from baseline (M = 24.69, SD = 3.01) to adapta-
tion (M = 23.07, SD = 3.39). In the extreme-thin condition, 
mean PSE decreased from baseline (M = 25.07, SD = 2.92) 
to adaptation (M = 22.14, SD = 3.31). Condition (body type) 
did not reach significance, F(1,33) = 2.71, p =.109, η²ₚ = 
0.002. There was a significant time × condition interac-
tion, F(1,33) = 29.73, p <.001, η²ₚ = 0.15, reflecting a larger 
adaptation magnitude in the extreme-thin condition relative 
to the close-thin condition. No other interactions involving 
body concern were significant (η²ₚ ≤ 0.008).

Paired-samples t-tests were conducted to examine adap-
tation effects separately for each body type. These paired-
samples comparisons are mathematically equivalent to 
one-sample t-tests testing whether the adaptation-induced 
change in PSE differs from zero and therefore provide a 
direct test of the presence of visual adaptation aftereffects 
in each condition. For close-thin bodies, PSEs decreased 
significantly from baseline (M = 24.69, SD = 3.01) to adap-
tation (M = 23.07, SD = 3.39), t(33) = 7.75, p <.001, Cohen’s 
d = 1.33. For extreme-thin bodies, the adaptation effect 
was even stronger, with PSEs decreasing from baseline 
(M = 25.07, SD = 2.92) to adaptation (M = 22.14, SD = 3.31), 
t(33) = 10.74, p <.001, Cohen’s d = 1.84. Both adaptor types 
showed significant decreases in PSE from baseline to adap-
tation, with a larger mean difference in the extreme-thin 
condition.

To directly test whether the magnitude of adaptation 
differed between adaptor conditions, we compared PSE 
change scores (baseline-adaptation) between the close-thin 

and extreme-thin conditions using a paired-samples t-test. 
This analysis revealed that the magnitude of adaptation was 
significantly larger following exposure to the extreme-thin 
adaptor than to the close-thin adaptor, t(33) = 5.45, p <.001, 
95% CI [0.82, 1.79]. Thus, exposure to extremely thin bod-
ies produced a reliably stronger perceptual aftereffect than 
exposure to moderately thin bodies.

Furthermore, to directly assess whether adaptation dif-
fered between the two thin-body adaptor conditions, we 
compared post-adaptation PSEs following extreme-thin and 
close-thin adaptation. A paired-samples t-test revealed sig-
nificantly smaller PSEs following extreme-thin adaptation 
compared to close-thin adaptation, t(33) = 4.65, p <.0001, 
Cohen’s d = 0.80, indicating a stronger bias following expo-
sure to extreme-thin bodies.

Relationship between body concern and body size 
estimation

To examine whether perceptual aftereffects of body size var-
ied as a function of body concern, we tested the relationship 
between BSQ scores and both baseline body size estimates 
and adaptation magnitude. Given the continuous nature of 
the variables and the approximate normality of their distri-
butions, Pearson’s r was deemed appropriate (see Fig. 3).

Body concern was positively associated with baseline 
PSE values in both conditions. Higher BSQ scores were 
associated with larger baseline PSEs in the close-thin condi-
tion (r =.40, p =.018) and in the extreme-thin condition (r 

Fig. 2  Note: The left panel displays PSEs for each condition. Adapta-
tion to both close and extreme adaptors produced clear reductions in 
PSEs. Right panel: Aftereffects are quantified as the difference in PSE 
between adaptation and baseline conditions. The magnitude of adap-

tation was larger for the extreme than for close adaptors. Error bars 
represent 95% confidence intervals. A direct comparison of aftereffect 
magnitudes confirmed that adaptation was significantly stronger in the 
extreme-thin than in the close-thin condition (paired t-test, p < .001)
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=.38, p =.027). A similar positive association was observed 
between body concern and the mean PSE across all phases 
and conditions (r =.43, p =.012), indicating that participants 
with greater body concern tended to estimate their body size 
as larger overall.

In contrast, body concern was not significantly correlated 
with adaptation magnitude (difference scores) in either con-
dition (close-thin: r = −.21, p =.241; extreme-thin: r = −.18, 
p =.308), indicating that individual differences in body 
concern did not modulate the strength of visual adaptation 
effects.

Discussion

We are constantly exposed to unrealistic body ideals 
through social media, which may alter how we perceive 
our own bodies and increase body dissatisfaction (De Valle 
et al., 2021; Rounsefell et al., 2020). A growing body of 
research has demonstrated that negative body image and 
body dissatisfaction are associated with systematic biases 
in how individuals perceive and represent their own bod-
ies. Contemporary work using virtual reality and biomet-
ric self-avatars suggests that these distortions are driven 
primarily by attitudinal and cognitive components of body 
image rather than by gross impairments in visual body size 
estimation (Mölbert et al., 2018). At the same time, nega-
tive bodily attitudes have been shown to bias body schema 
and body-related perceptual judgments, even in non-clinical 

populations (Irvine et al., 2019), contributing to an overesti-
mation of one’s own body size.

From this perspective, perceptual mechanisms such as 
visual adaptation may play a critical role in linking socio-
cultural exposure to idealized bodies with stable distor-
tions in self-perception. Recent reviews have highlighted 
the importance of embodiment and perceptual recalibration 
processes in both the maintenance and potential remediation 
of body image disturbance (Portingale et al., 2024).

The present study aimed to investigate how two levels 
of thin-body exposure (extremely thin vs. moderately thin) 
affect body-size estimation and whether individual differ-
ences in body concern modulate these effects. Participants 
viewed either extremely thin or moderately thin bodies 
(closer to their own size) before estimating whether a test 
body appeared thinner or fatter than themselves. We found 
significant adaptation aftereffects for both conditions: par-
ticipants showed a shift in PSE consistent with a contrastive 
aftereffect following exposure to thin adaptors. In the pres-
ent task, lower PSE values indicate that participants judged 
thinner bodies as equivalent to their own body size. Con-
sistent with the statistical comparison of adaptation mag-
nitudes, the aftereffect was significantly stronger following 
exposure to the extreme-thin adaptor than to the close-thin 
adaptor. Thus, a reduction in PSE reflects a shift toward per-
ceiving the self as larger following adaptation to thin bodies, 
which is the canonical direction predicted by visual adapta-
tion mechanisms. Although post-adaptation PSEs were not 
directly compared between adaptor types, the conclusion of 

Fig. 3  Relationship between body concern and body size percep-
tion. Note. (A) Association between body concern (BSQ score) and 
baseline body size estimates (PSE), averaged across adaptor condi-
tions. (B) Association between body concern and adaptation magni-

tude (baseline–post difference scores), averaged across conditions. 
Solid lines indicate linear regression fits; shaded areas represent 95% 
confidence intervals

 



1 3

Page 9 of 12    109 Psychological Research          (2026) 90:109 

stronger adaptation following extreme-thin exposure is sup-
ported by the significant time × condition interaction and by 
the larger within-condition change from baseline to adapta-
tion in the extreme-thin condition, reflected in both mean 
difference scores and effect sizes.

Notably, this pattern contradicts our initial hypothesis, 
which predicted stronger aftereffects following exposure to 
bodies closer to participants’ own size. This hypothesis was 
grounded in a social-comparison perspective, whereby bod-
ies closer to one’s own size were expected to elicit greater 
identification and self-referential processing, potentially 
amplifying perceptual biases. However, the observed pat-
tern is more consistent with norm-based or opponent coding 
models, which predict larger adaptation effects for stimuli 
that deviate strongly from the internal norm (Carbon & 
Ditye, 2012; Rhodes & Jeffery, 2006).

An alternative, though not mutually exclusive, explana-
tion is contraction bias. According to this account, judg-
ments of body size are biased toward an internal reference 
point or prior, such that extreme stimuli are perceptually 
“pulled” toward the center of the distribution. In this frame-
work, exposure to extremely thin bodies could dispropor-
tionately influence perceived body size by shifting the 
reference against which subsequent judgments are made, 
rather than by recalibrating opponent channels per se (Cor-
nelissen et al., 2015).

Significantly, both opponent coding and contraction bias 
predict larger apparent shifts following exposure to extreme 
adaptors, and the present design does not allow these mecha-
nisms to be conclusively disentangled. Future studies could 
address this by including both extreme-thin and extreme-fat 
adaptors, or by independently manipulating the distribution 
of body sizes to assess whether aftereffects reflect changes 
in perceptual encoding or shifts in internal priors.

This discrepancy highlights the importance of consider-
ing alternative models of visual coding. Norm-based and 
opponent coding models predict disproportionately larger 
aftereffects for stimuli that deviate strongly from an inter-
nal norm (Carbon & Ditye, 2012; Rhodes & Jeffery, 2006). 
Under these accounts, adaptation to extreme stimuli shifts 
the perceptual reference point more strongly than adaptation 
to moderate stimuli, which is consistent with the present 
findings. Work on facial adaptation has further shown pro-
nounced asymmetries in aftereffects depending on adaptor 
extremity and experimental context, consistent with norm-
based accounts of high-level perception(Carbon, 2014; 
Carbon & Ditye, 2012; Mueller et al., 2021). This pattern 
supports the notion that perceptual norms for body size are 
malleable and can be shaped by exposure to unrealistic body 
images. Importantly, this conclusion is supported by a direct 
comparison of adaptation magnitudes using difference 
scores, which demonstrated a significantly larger aftereffect 

for the extreme-thin condition. This pattern aligns with pre-
dictions from norm-based and opponent coding models, 
which propose that more extreme deviations from the per-
ceptual norm produce larger recalibration effects.

We observed a significant association between body con-
cern and baseline PSE values: individuals with higher levels 
of body concern estimated their body size as larger before 
adaptation in both conditions. In contrast, body concern was 
not associated with the magnitude of adaptation aftereffects, 
suggesting that attitudinal factors bias baseline body size 
representations rather than modulating perceptual recalibra-
tion itself. This finding suggests that body image attitudes 
are linked not only to how people feel about their appear-
ance but also to how they perceive it. While we found no 
interaction between body concern and adaptation condition, 
the covariate effect was consistent across conditions, show-
ing a general tendency for people with higher concern to 
perceive themselves as larger regardless of exposure. This 
aligns with recent evidence showing that attitudinal factors 
can bias perceptual judgments of one’s own body (Stephen 
et al., 2018).

From a theoretical perspective, the stronger afteref-
fects observed for extreme adaptors are consistent with 
an opponent-coding mechanism in body size representa-
tion. Opponent coding predicts larger adaptation shifts for 
stimuli that deviate strongly from an internal norm, as has 
been demonstrated in other high-level visual domains, such 
as facial identity or gender (Pond et al., 2013; Rhodes & 
Jeffery, 2006). More recent work on facial adaptation has 
further shown that extreme deviations from the perceptual 
norm produce disproportionately larger and more persistent 
aftereffects, supporting norm-based and opponent coding 
models (Carbon & Ditye, 2012). While our study was not 
specifically designed to distinguish between opponent and 
multichannel coding models, previous research suggests 
that comparing aftereffects produced by moderate versus 
extreme adaptors can elucidate the underlying mechanisms 
(Cronin et al., 2017; Rhodes et al., 2013). The observed 
asymmetry in aftereffects in our study, therefore, supports 
the idea that body size perception may rely on opponent 
coding. Future studies could include additional adaptor 
types (e.g., extreme fat) to test whether symmetrical patterns 
emerge, further clarifying the neural mechanisms involved.

In our study, participants judged whether test bodies 
appeared “fatter or thinner than their own body,” a task that 
combines both perceptual impressions and internal criteria 
for one’s own body size. This design raises the possibility 
that observed aftereffects could result from shifts in inter-
nal criteria, that is, participants’ internal reference point for 
judging their own body size, rather than solely from per-
ceptual adaptation. Observers can voluntarily adjust their 
response criteria without significantly affecting sensitivity, 
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suggesting that changes in perceptual sensitivity may not 
always accompany such criterion shifts(Morgan et al., 
2012). Moreover, a proposed method for measuring percep-
tual aftereffects that is not confounded by criterion shifts 
underscores the importance of distinguishing between per-
ceptual changes and shifts in internal standards (Morgan, 
2014). Therefore, while our findings show that exposure to 
thin body images can influence perceptions of body size, it 
is essential to consider that these effects may also involve 
adjustments in participants’ internal body-size criteria, inde-
pendent of perceptual adaptation mechanisms.

Regarding limitations, we evaluated only cisgender 
female participants and used female body stimuli. This 
choice was motivated by previous evidence showing stron-
ger adaptation aftereffects when observers are exposed to 
bodies of their own gender (Brooks et al. 2019, 2020a, b). 
While this design increases internal validity, it limits the 
generalizability of the findings to other genders.

Our research was not ecological, as it presented 3D com-
puter-generated bodies in a computer task setting. Future 
research should examine a broader range of body types, 
including extremely thin, average, and overweight adaptors, 
to test whether adaptation effects scale linearly with dis-
tance from the perceptual norm or show asymmetries pre-
dicted by opponent coding models. We would expect more 
extreme adaptors to produce stronger aftereffects, whereas 
exposure to more diverse or realistic body types may attenu-
ate or counteract these effects. In addition, using real-life 
photographs embedded in social media contexts may 
increase ecological validity and potentially amplify adapta-
tion effects by increasing emotional and self-relevance. In 
this sense, recent literature has shown that showing more 
diverse bodies in terms of body size and shape (Ogden et al., 
2020; Stewart & Ogden, 2021) could improve its negative 
effect on body image (Saiphoo & Vahedi, 2019), and this 
potential positive effect on body image should also be tested 
by alternating adaptors to test at which rate of exposition is 
the extreme adaptor turned ineffective.

In conclusion, our results show that even brief exposure 
to idealized thin bodies can systematically bias perceptual 
judgments of one’s own body size, and that individuals 
with higher body concerns are especially prone to per-
ceiving themselves as larger. These findings have implica-
tions for understanding the perceptual and psychological 
mechanisms linking social media exposure to body image 
disturbance.
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