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Recent research has highlighted the importance of information about adiposity in the visual perception
of both bodies and faces. Behavioral and neuroimaging studies have demonstrated the existence of
category-selective visual representations of faces and bodies, as well as integrated whole-person represen-
tations. It remains unknown whether visual perception of adiposity arises from category-selective or
whole-person mechanisms. Here, we show that whole-person representations are involved by showing
cross-category transfer of adaptation aftereffects to adiposity between faces and bodies. In Experiment 1,
we demonstrate that adaptation to a gaunt face biases judgments of subsequently presented faces, comple-
menting previous research demonstrating adiposity aftereffects in bodies. We then demonstrate cross-
category transfer of such aftereffects from faces to bodies (Experiments 2 and 3) and from bodies to faces
(Experiment 4). Cross-category transfer, however, was substantially weaker than within-category transfer
and was not consistently observed across all individual conditions. A control study (Experiment 5) showed
no adaptation when adapting face stimuli were inverted, suggesting that the effects are unlikely to result from
nonspecific low-level features of the stimuli. These results demonstrate functional interactions between
visual representations of faces and bodies in the perception of adiposity, suggesting the involvement of
integrated whole-person representations.

Public Significance Statement
Adiposity aftereffects transfer between faces and bodies: adaptation to a gaunt (or fat) face biases
perception of subsequently presented faces, or headless bodies in the opposite direction to the adaptor.
The existence of cross-category adaptation between faces and bodies suggests the involvement of
integrated whole-person representations in the perception of adiposity.

Keywords: adaptation aftereffects, adiposity perception, cross-adaptation, face representation, body
representation

Faces and bodies are fundamental sources of information by
which we learn about other people (Minnebusch & Daum, 2009).
In the case of bodies, much research has focused on body adiposity
(i.e., how fat or thin a body is) given its centrality to both perceived
body attractiveness (Singh, 1993; Tovée et al., 1998) and to the

distortions of body image seen in eating disorders such as anorexia
nervosa (Bruch, 1978; Grogan, 2017). Less research has investigated
the perception of facial adiposity, though it has also been found to be
linked to perceived attractiveness (Coetzee et al., 2011; C. I. Fisher
et al., 2014; Re & Perrett, 2014). Both faces and bodies have been
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Figure 4
Meta-Analyses for Experiments 2, 3, and 4

Note. Forest plot showing a meta-analysis of the three cross-adaptation experiments for the fat versus thin
adaptors (top panel), fat adaptor (middle panel), and thin adaptor (bottom panel). For the first contrast, we
used the postadaptation values. For the latter two contrasts, the effect sizes were computed from pre- versus
postadaptation values. Error bars are 95% confidence intervals around the Hedges’s g effect size for each indi-
vidual experiment. CI= confidence interval; Exps= experiments.
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estimated effect size of dz= 0.611, 95% CI [0.110, 1.113], z= 2.39,
p, .02. Again, there was no evidence for heterogeneity, Q(1)=
2.14, p= .144. Thus, despite the lack of significant results in
Experiment 2, the data from our full set of experiments provide evi-
dence for bilateral transfer of adaptation between faces and bodies.
Given the asymmetry between the effects of fat versus thin adaptors

across experiments, we next conducted separate meta-analyses com-
paring the pre- and posttest values for each type of adaptor. For thin
adaptors, there was clear evidence for cross-adaptation between
faces and bodies, with a mean estimated effect size of Hedges’s
g= 0.510, 95% CI [0.209, 0.811], z= 3.32, p, .001 as shown in
Figure 4 (middle). There was no evidence for heterogeneity across
experiments, Q(2)= 2.60, p= .273. In contrast, there was no overall
evidence for cross-adaptation with fat adaptors across experiments
(Figure 4, bottom), with a mean estimated effect size of Hedges’s
g= 0.276, 95% CI [−0.042, 0.595], z= 1.70, p= .089. There was
again no evidence for heterogeneity, Q(2)= 3.03, p= .220.

Experiment 5

We provided evidence that adaptation to extreme faces produces
aftereffects that transfer to judgments of adiposity in headless bod-
ies, and vice versa. This bilateral transfer suggests that adaptation
aftereffects for adiposity may influence integrated representations
of whole persons. Nonetheless, a question remains of whether
these transfer of aftereffects from faces to bodies, and vice versa,
are driven by adaptation to low-level simple geometric features,
such as shapes or dimensions. For instance, adaptation to the
rounded shaped face of the fat adaptor might have driven size after-
effects at the rounded portion of the bodies across the belly, hip, and
legs of the avatars, independently of face-body specific mechanisms.
Similarly, the distance between the vertical lines shaping the cheeks
of the thin adaptor could have driven distance aftereffects spanning
the edges of the avatars’ waist. To control adaptation to low-level
properties of the stimuli, we tested transfer of aftereffects from
faces to bodies using the same stimuli as in Experiment 3, but
with inverted thin and fat faces as adaptors.
It is widely assumed that upright and inverted faces are processed

qualitatively different, engaging distinct perceptual mechanisms, with
upright faces relying on configural or holistic encoding, and inverted
faces relying mostly on part-based encoding (Bartlett & Searcy, 1993;
Rhodes et al., 1993). In this regard, if the aftereffects obtained so far
in this study were based on low-level properties of the stimuli, we
would expect a similar amount of transfer with inverted face adaptors.

Method

Participants

Wedoubled the number of participants to increase the study’s power
to detect a null effect. Forty female volunteers participated in the study.
Three of them did not complete data collection, and two responded
with the same response key in over 95% of the trials andwere excluded
from analyses (n= 35,M= 27.8 years of age; note that we lack the age
of three participants). N= 20 participants were collected in Birkbeck,
University of London, in 2020, and the other N= 20 participants were
collected at the Otto-von-Guericke-University Magdeburg, Germany,
in 2023. The procedures for the latter samplewere approved by the eth-
ics committee at Otto-von-Guericke-UniversityMagdeburg, Germany.

Procedure

All procedures were identical to those of Experiment 3 except that
the adapting face stimuli were rotated 180° (see Figure 2C, left).
Additionally, due to an unintended error, each staircase contained
36 rather than 40 trials.

Results and Discussion

The results from Experiment 5 are shown in Figure 2C, right.
A 2× 2 repeated-measures ANOVA with factors adaptation (pre/
post) and adaptor type (thin/fat) showed no significant main effects
of adaptation, F(1, 34)= 0.002, p= .963, ηp

2, .0001, or adaptor
type, F(1, 34)= 1.567, p= .219, ηp

2= .044, nor an interaction,
F(1, 34), 0.001, p= .982, ηp

2, .0001, all providing small to
extremely small effect sizes.

In the thin condition, the body perceived as most average had a
mean BMI= 24.08 (SD= 1.81) preadaptation and BMI= 24.09
(SD= 1.98), t(34)=−0.05, p= .961, dz=−0.008, BF10= 0.182,
after adaptation. In both fat and thin conditions, the body perceived
as most average had the same numerical BMI= 24.31 (SD= 1.70,
SD= 1.77, respectively), t(34)=−0.025, p= .98, dz=−0.004,
BF10= 0.181, providing moderate evidence for the null hypothesis.
A direct comparison of the adaptation phase in the thin and fat con-
ditions showed no significant difference, t(34)=−1.180, p= .246,
dz=−0.199, BF10= 0.343. There was also no difference between
the two preadaptation conditions, t(34)=−0.914, p= .367, dz=
−0155, BF10= 0.267.

We also compared the results of Experiment 5 directly with
Experiment 3, where participants were exposed to the same stimuli
but in upward orientation. An ANOVA with factors adaptation
(pre-/postadaptation), adaptor type (thin/fat) and Experiment (3 vs.
5) revealed a main effect of adaptor type, F(1, 53)= 5.98, p= .02,
ηp
2= .101, and Adaptor Type×Adaptation, F(1, 53)= 6.981,
p= .011, ηp

2= 0.116. More importantly, the three-way interaction
Adaptor Type×Adaptation× Experiment was also significant, F(1,
53)= 7.122, p= .01, ηp

2= .118. These results suggest that the transfer
of aftereffects observed in Experiment 3 (and in principle also 4) does
not simply reflect adaptation to visual forms of narrow and wide
shapes. Thus, low-level adaptation does not seem to account for the
transfer effects observed in the previous experiments.

General Discussion

Previous studies showed that adaptation aftereffects transfer
between bodies and faces for features such as identity and gender
(Ghuman et al., 2010; Palumbo et al., 2015). The present study is
the first one investigating whether perception of human body size
is sensitive to similar cross-category adaptation. Across a series
of experiments, we demonstrated bilateral transfer of adiposity
aftereffects between bodies and faces and vice versa, though
this cross-category transfer was considerably smaller compared
to the within-modality transfer effects observed in Experiment 1,
and less consistent than expected, emerging only under specific
conditions.

The results of Experiment 1 provide the first demonstration of
within-category adiposity aftereffects in the perception of faces,
with strong aftereffects observed consistently across all participants.
While faces may not traditionally be associated with the concept of
fatness or thinness, they are the body parts of other people to which
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we are most often exposed to. Our findings suggest that faces alone
can provide enough adiposity cues to induce body size adaptation
aligning with research that identifies facial adiposity as an important
visual feature (e.g., Coetzee et al., 2009, 2011), and adds to the list of
facial features known to be susceptible to adaptation, alongside fea-
tures such as identity (Leopold et al., 2001), emotion (Webster et al.,
2004), age (Schweinberger et al., 2010), gender (Afraz & Cavanagh,
2009), ethnicity (Amihai et al., 2011), and face distortion
(T. L. Watson & Clifford, 2003).
Our findings that adaptation to adiposity transfers between faces

and bodies complements previous reports of such transfer for
other characteristics such as gender (Ghuman et al., 2010;
Palumbo et al., 2015), identity (Ghuman et al., 2010), and orienta-
tion (Cooney et al., 2015). Notably, however, none of these previous
studies demonstrated bilateral transfer of adaptation from faces to
bodies and vice versa. Ghuman et al. (2010) only tested for transfer
of gender and identity from bodies to faces, whereas Palumbo et al.
(2015) only tested for transfer of gender from faces to bodies.
Cooney et al. (2015) tested for transfer of orientation in both direc-
tions, but only found evidence for transfer from faces to bodies, but
not in the opposite direction. Our results provide evidence for bilat-
eral transfer from faces to bodies and vice versa, thus providing
stronger evidence that adaptation likely affects integrated representa-
tions of whole persons than previous studies.
Nonetheless, the variability in our findings suggests at least some

separation of the neural mechanisms processing adiposity for faces
and bodies. Indeed, despite finding transfer of adiposity aftereffects
from faces to bodies and vice versa, with all comparisons numeri-
cally aligning in the expected direction, only a few comparisons
reached statistical significance in this study. Moreover, the reliability
of the aftereffects across subjects was weaker compared to within-
category transfer, which was present consistently across all partici-
pants, indicating a reduced and partial transfer of aftereffects across
categories.
In addition, we observed an asymmetry between thin and fat adap-

tation, which was inconsistent across experiments. In Experiment 3,
we found an aftereffect with the fat but not the thin face adaptor,
whereas in Experiment 4, this pattern reversed with the thin body
producing aftereffects. Furthermore, the absence of aftereffects in
Experiment 2 contrasts with their presence in Experiment 3, where
the only change was the avatar’s orientation, shifting from a 45°
view to straight-on views of both faces and bodies. This suggests
that viewpoint may modulate the strength of adiposity aftereffects.
One explanation is that changes in viewpoint alter visual features
critical for adaptation, reducing the availability of diagnostic cues,
consistent with feature-based accounts of viewpoint dependency
(Demeyer et al., 2007). This, however, would be more relevant
when adaptation and test stimuli would differ in the viewpoint,
which was not the case here. Another possibility is that higher
level processes are involved, such as differences in attention or in
the extent to which faces and bodies are conceptually linked as rep-
resentations of the same individual across viewpoints. In line with
this, Little et al. (2011) found that the category-selectivity of face
aftereffects was modulated by whether the participants were given
socially meaningful labels to describe the different categories they
were shown. This suggests that higher level cognitive factors, such
as how participants conceptualize the categories they are presented
with, can influence aftereffects. Overall, while our findings indicate
that cross-category transfer of adiposity aftereffects is possible, the

robustness and reliability of these effects under varying conditions
require further investigation.

Our behavioral results complement recent neuroimaging studies
providing evidence for integrated representations of faces and bodies
in the ventral visual pathway (e.g., C. Fisher & Freiwald, 2015;
Harry et al., 2016; Kaiser et al., 2014). Intriguingly, these studies
have generally not found evidence of whole-person representations
in relatively posterior regions of the temporal lobe, such as the fusi-
form face area or extrastriate body area, which appear to process
information from faces and bodies separately. Rather, whole-person
representations have been found in more anterior areas of the tempo-
ral lobe, such as the so-called anterior temporal face patch (Harry
et al., 2016), suggesting that information from faces and from bodies
is progressively integrated across subsequent stages of visual pro-
cessing (C. Fisher & Freiwald, 2015). Our finding of transfer of
adaptation between faces and bodies thus suggests that coding of
adiposity is likely to occur at relatively late stages of processing,
rather than in classical category-selective areas such as the fusiform
face area.

One possible interpretation of body size adaptation could be that
adiposity aftereffects result from adaptation to the low-level features
of the stimuli: the overall size or a specific dimension such as width.
To test this alternative hypothesis, we used inverted faces as adaptors
and upright bodies as test stimuli. Contrary to Experiment 3, using
the same stimuli in the upright configuration, we found no transfer
of aftereffects from faces to bodies. This is in accordance with pre-
vious studies showing no body size aftereffects after adaptation to
wide/narrow rectangles (Hummel et al., 2012). It seems therefore
unlikely that aftereffects occurred simply due to low-level adaptation
to the dimensions of the stimuli. It is worth mentioning that the lack
of adaptation aftereffects for inverted faces is not likely driven by a
general lack of adaptation for inverted as compared to upright faces.
Indeed, it has been previously shown that when both adaptor and test
faces have the same orientation, the magnitude of the aftereffect is
equal for both inverted and upright faces (T. L. Watson &
Clifford, 2003; Webster & MacLin, 1999), or even larger for the
inverted ones (T. L. Watson & Clifford, 2006). In addition, several
studies have found reduced, but not eliminated, aftereffects for gen-
der (T. L. Watson & Clifford, 2006) and face distortions
(T. L. Watson & Clifford, 2003; Webster & MacLin, 1999), from
inverted to upright faces. Interestingly, and similar to the present
study, face identity does not transfer from inverted to upright faces
(Guo et al., 2009).

The results of this study may also be interpreted in terms of adap-
tation to a more general, abstract concept of adiposity rather than a
higher level visual representation specific to bodies, an interpretative
difficulty common to many high-level aftereffects (cf. Storrs, 2015).
Previous studies on cross-category gender adaptation between bod-
ies and gender-specific objects showed mixed results. Ghuman et al.
(2010) found no transfer of gender aftereffects between faces and
gender-specific objects, for example, shoes, while Javadi and Wee
(2012) reported opposite results. Nevertheless, our findings are
less likely to reflect abstract adiposity concepts, as inverted faces
did not produce similar effects.

The generalizability of our findings to the broader population is
limited. Although we imposed no restrictions on nationality or edu-
cation level, our sample primarily consisted of female participants
from Europe and Asia, most of whom were university students in
central London (United Kingdom) or Magdeburg (Germany).
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Additionally, we used a single computer-generated identity for both
hand and face stimuli, representing a Caucasian female. While these
stimuli provided a continuum from thin to fat, they may not fully
capture the variability of real human bodies and may not simulate
increases and decreases in fat in the same way, potentially limiting
external validity. It is important to note, however, that while
computer-generated stimuli might lead to less accurate body size
judgments compared to real photographs (Alexi et al., 2019), this
would likely affect sensitivity at specific stimulus levels but not
the PSE, which was our primary measure of interest. Moreover,
the differences between adaptation conditions should not be influ-
enced by these factors. Additionally, it is possible that participants
perceived the headless bodies as part of a coherent whole, even
though the head appeared disproportionately large, because the
height of the head and the bodies was matched. Future research
could explore whether cross-adaptation effects on adiposity between
faces and bodies persist when bodies and faces correspond to differ-
ent racial identities (Gould-Fensom et al., 2019), genders (Brooks
et al., 2019), and when different fat or thin adaptors are presented.
Overall, our findings highlight the complexity of cross-category

adaptation. While adiposity aftereffects can transfer from faces to
bodies and vice versa—suggesting functional interactions between
the visual representations of faces and bodies in the perception of
adiposity—these effects are generally weaker and less consistent
compared to within-category adaptation. This suggests at least
some separation in the neural mechanisms processing body size
and shape for faces versus bodies. Additionally, high-level cognitive
factors, such as conceptual associations between faces and bodies,
may significantly influence the adaptation process.
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