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Reward responses to vicarious feeding depend on body mass index
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Abstract
Eating is inherently social for humans. Yet, most neuroimaging studies of appetite and food-induced reward have focused on
studying brain responses to food intake or viewing pictures of food alone. We used functional magnetic resonance imaging
(fMRI) to measure haemodynamic responses to “vicarious” feeding. The subjects (n=97) viewed series of short videos
representing naturalistic episodes of social eating intermixed with videos without feeding/appetite-related content. Viewing
the vicarious feeding (versus control) videos activated motor and premotor cortices, thalamus, and dorsolateral prefrontal
cortices, consistent with somatomotor and affective engagement. Responses to the feeding videos were negatively correlated
with the participants’ body mass index. Altogether these results suggest that seeing others eating engages the corresponding
motor and affective programs in the viewers’ brain, potentially increasing appetite and promoting mutual feeding.
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Introduction

Eating is inherently social for humans. Our species must feed
their offspring since birth to ensure their survival, but the
social nature of feeding extends all the way into adulthood.
Every day, families, friends, and coworkers gather around
breakfasts, dinners, and suppers. It is almost impossible to
think about human festivities without shared drinks and
meals. Food sharing across others has likely evolved from
sharing with offspring and partners to support coalitions and
mate choice (Jaeggi & Van Schaik, 2011). The benefits of
shared meals in the family after childhood are also present
today. Eating together with the family is associated with
better behavior and mental health as well as less substance
abuse and suicidality in teenagers (Eisenberg et al., 2004,
2008; Meier, n.d.).

Social eating also has its downsides. For example, people
eat larger portions when they are eating together than alone
(Higgs & Thomas, 2016; Ruddock et al., 2021), possibly
because of longer meals owing to the social contact (Heth-
erington et al., 2006). Eating together, especially unhealthy
food, is more rewarding, which may increase the intake of
unhealthy food (Huang et al., 2022). Overall, the social com-
ponent of eating has been supposed to be a contributory
factor of development and maintaining of obesity (Higgs &
Thomas, 2016). Additionally, there is significant nongenetic
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social component to development of obesity, underlining the
social transmission of unhealthy eating habits in social net-
works (Christakis & Fowler, 2007). Finally, feeding is not
controlled solely by metabolic factors and neurohormonal
hunger signals. Instead, appetite can be triggered by purely
external factors, such as sensory food cues and importantly
by others’ feeding behaviour. Consequently, the saliency and
availability of food cues in the environment may also con-
tribute to overeating and obesity.

During the last decade, both the availability of food as
well as the saliency of palatable items in our immediate
environment have increased dramatically. This has been par-
alleled with the increase in obesity rates. In 2015, almost 2
billion people were estimated to be overweight (Chooi et al.,
2019). Obesity predisposes several illnesses, such as cancer,
type 2 diabetes, heart disease, stroke, and mental illnesses,
such as depression (Seabrook & Borgland, 2020). Obesity
results from positive energy imbalance, and recent studies
have focused on the role of the central nervous system in
metabolic dysregulation. One candidate mechanism behind
obesity is the altered function of the brain’s reward circuit
and dysfunction in volitional control of appetite (Num-
menmaa et al., 2012b; Tuulari et al., 2015). The imbalance
between the prefrontal control mechanism and the striatal
reward circuits generating motivational signals upon encoun-
tering food may lead some individuals to overeat despite
their current metabolic status (Drelich-Zbroja et al., 2022).
Obese subjects have elevated striatal metabolism, which is
linked with amplified reward responses to appetizing foods
(Nummenmaa et al., 2012b). Moreover, body-mass index
(BMI) is positively associated with activation of the taste
cortices while tasting sweet solutions, indicating sensory
preference for high-calorie foods (Chen & Zeffiro, 2020).

Functional MRI (fMRI) studies have established that
premotor areas, superior frontal cortices, and the precuneus
regulate cognitive control of appetite while viewing food
cues (Tuulari et al., 2015). These areas play key roles in
the brain’s cognitive inhibition network (Laird et al., 2011;
Liddle et al., 2001; Tuulari et al., 2015). In turn, feeling hun-
gry has been associated with increased activation of insula,
thalamus, and parahippocampal gyrus (Zhao et al., 2017).
Compared with normal-weight individuals, obese individu-
als have lowered responses in dorsal striatum during voli-
tional appetite control, whereas normal-weight individuals
have stronger activations in bilateral dorsal caudate nuclei
(Tuulari et al., 2015). In obese subjects, reduced activity
has also been found in other components of the inhibitory
control system, such as in the supplementary motor area
(SMA) (Chen & Zeffiro, 2020). The activity of the dorsolat-
eral prefrontal cortex (DLPFC)—a key node in the brain’s
inhibitory network governing food intake—is dampened in
obese versus normal-weight individuals (Gluck et al., 2017).
In addition, increased activity of DLPFC has been observed
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to predict healthier food choices and better dietary restraint
(Parsons et al., 2021; Zhao et al., 2017). In line with this,
dysfunction of DLPFC has been observed in several mental
health disorders, such as binge eating disorder and substance
use disorders (Gluck et al., 2017).

Sociability is often considered as the “default mode” of
human brain function, given the centrality of social interac-
tion to our species (Hari et al., 2015). Interestingly, recent
neuroimaging work highlights that subset of the brain
regions involved in social perception are also activated when
seeing others eating, highlighting the intertwined nature of
food and sociability in the brain (Santavirta et al., 2023).
We understand others partially by “copying” their behav-
iours and internal states in our own minds. There is ample
evidence of such embodied vicarious representation of oth-
ers motor, motivational, and affective states (Katsyri et al.,
2013; Mobbs et al., 2009; Nummenmaa et al., 2012a; Riz-
zolatti & Craighero, 2004; Singer et al., 2004). Together
with the data on the tendency to overeat in the presence of
others (Higgs & Thomas, 2016; Ruddock et al., 2021), these
data suggest that the tendency to automatically remap others’
feeding behaviour in the observers’ brain could be a potent
modulator of feeding and food-induced reward. However,
this hypothesis currently lacks empirical support.

The current study

We measured haemodynamic brain responses to naturalistic
episodes of social eating in short movie scenes and corre-
lated the strength of the responses with subjects’ BMI. We
hypothesized that watching social eating would result in a
vicarious feeding response, manifested in increased somato-
motor and affective engagement in the brain. Because pre-
vious studies have linked dysfunctional inhibitory control
systems with obesity, we predicted that the participants’
BMI would modulate the brain responses for social feed-
ing in brain areas linked with volitional inhibitory control,
such as in the prefrontal cortex and striatum. Specifically,
we expected that participants with higher BMI would exhibit
a social desirability effect linked with appetite regulation,
which would be reflected in suppression of their appetitive
response in the reward circtuits.

Methods
Subjects

A total of 104 healthy volunteers were studied. In addition
to the standard MRI exclusion criteria, we excluded subjects
with earlier psychological or neurological disorder, current
substant or alcohol abuse, and medications that affected
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the central nervous system. Two subjects were excluded
from further analyses because of unusable MRI data due to
gradient coil malfunction, and two subjects were excluded
because of anatomical abnormalities in structural MRI.
Finally, three subjects were excluded because of visible
motion artefacts in preprocessed functional neuroimaging
data. This yielded a final sample of 97 subjects (50 females,
mean age 31 years, range 20-57 years, BMI range 18.2-30.8,
mean 22.5, standard deviation [SD] 3.54). All subjects gave
an informed, written consent and were compensated for their
participation. The study protocol was approved by the eth-
ics board of the Hospital District of Southwest Finland, and
the study followed the Declaration of Helsinki. Hunger and
satiety levels were available for 90 of 97 subjects. We did
not observe any significant correlations between BMI and
hunger (r.ore = — 0.02, 1., = —0.09, p>0.05) or BMI and
satiety (Tpefore = — 0.08, Iy, =0.05, p>0.05), which enabled
us to analyze the full dataset without controlling these vari-
ables in the second-level analysis.

Stimulus

To map brain regions that are activated while viewing
eating, subjects were scanned in fMRI while they were

Representative eating scenes and their time series
- c

shown short video clips (median duration 11.2 s, range
5.3-28.2 s, total duration 19 min 44 s). Order of the clips
was initially randomized, and they were shown consecu-
tively without breaks in fixed order for all participants.
The clips were selected from various Hollywood movies,
and they showed humans in different everyday situations
(e.g., eating, talking, sleeping, interacting etc.). Five inde-
pendent annotators rated the moment-to-moment presence
and magnitude of eating from the stimulus film clips and
the regressor for eating was calculated as average over the
annotators. To extract the eating related heamodynamic
responses from other social information processing related
to observing films, the brain responses to eating were con-
trasted with those of seeing people standing. (People did
not eat while they were standing in the stimulus films.)
See Fig. 1 for the time series of the presence of eating and
standing. Visual stimuli were presented with NordicNeu-
roLab VisualSystem binocular display. Sound was con-
veyed with Sensimetrics S14 insert earphones and stimu-
lation was controlled with Presentation software. Before
the functional run, sound intensity was adjusted for each
subject so that it could be heard over the gradient noise.
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Fig. 1 Representative eating (top row) and standing (bottom row) scenes with the corresponding intensity time series of the events
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MRI data acquisition

The MRI data were acquired using a Phillips Ingenu-
ity TF PET/MR 3-T whole-body scanner. High-reso-
lution (1 mm?®) structural images were obtained with a
T1-weighted sequence (TR 9.8 ms, TE 4.6 ms, flip angle 7°,
250 mm FOV, 256 x 256 reconstruction matrix). Functional
images were obtained for the movie experiments, respec-
tively, with a T2 % -weighted blood-oxygenation-level-
dependent (BOLD) echo-planar imaging sequence (TR
2600 ms, TE 30 ms, 75° flip angle, 240 mm FOV, 80x 80
reconstruction matrix, 62.5 kHz bandwidth, 3.0-mm slice
thickness, 45 interleaved slices acquired in ascending order
without gaps).

MRI data preprocessing

MRI data were preprocessed using fMRIPprep 1.3.0.2
(Esteban et al., 2019). The following preprocessing was
performed on the anatomical T1-weighted (T1w) reference
image: correction for intensity nonuniformity, skull-strip-
ping, brain surface reconstruction, and spatial normalization
to the ICBM 152 Nonlinear Asymmetrical template version
2009c (Fonov et al., 2009) using nonlinear registration with
antsRegistration (ANTs 2.2.0) and brain tissue segmenta-
tion. The following preprocessing was performed on the
functional data: coregistration to the T1w reference, slice-
time correction, spatial smoothing with a 6-mm Gaussian
kernel, non-aggressive automatic removal of motion artifacts
using ICA-AROMA (Pruim et al., 2015), and resampling
of the MNI152NLin2009cAsym standard space. Low-fre-
quency drifts were removed with a 240-s-Savitzky—Golay
filter (Cukur et al., 2013).

Full-volume GLM data analysis

The fMRI data were analyzed with SPM12 (Welcome Trust
Center for Imaging, London, UK, http://www.fil.ion.ucl.ac.
uk/spm). To reveal regions activated by eating and standing,
a general linear model (GLM) was fitted to each subject’s
voxelwise BOLD-signals separately. The first-level fixed
effects model included dynamic regressors for eating and
standing and eight low-level audiovisual features and sig-
nals from cerebrospinal fluid and white matter as confounds.
Hence, the analysis followed a parametric modulation design
instead of modelling different conditions as separate blocks.
Parametric design has been proven efficient in modelling
neural responses with high-level perceptual features per-
ceived from naturalistic stimuli (Santavirta et al., 2023;
Karjalainen et al., 2019, 2017).

We used our previously validated low-level model for
controlling the potential low-level audiovisual confounds
in the movie clips (Santavirta et al., 2023). Briefly, 14
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audiovisual features were extracted from the movie clips and
principal component analysis (PCA) revealed that eight prin-
cipal components explained >90% of the total variance of
the audiovisual features. These eight principal components
were included in the first-level model. All regressors were
convolved with canonical double-gamma HRF before analy-
ses. Design matrix diagnostics indicated that the multicol-
linearity between regressors of interest and confounds were
low. The variance inflating factor (VIF) was 1.2 for eating
and 1.1 for standing. The correlations between eating regres-
sor and confounds ranged between —0.17 and 0.11 while the
same correlation range for standing was between —0.12 and
0.11. The correlation between eating and standing regressors
was —0.19. These diagnostics indicate that fMRI responses
can be modelled with a single multiple regression model
including these predictors.

First-level contrast images were then defined for the main
effects of eating and standing as well as for the contrast
between eating and standing (eating — standing). Finally,
each participant’s contrast images for eating and standing
were subjected to a second-level analysis. In the second
level, we modelled the association between the participants’
BMI to the BOLD responses for eating and standing sepa-
rately. The second-level models included participants’ BMI,
age, and sex. The main effects for eating and standing and
the contrast between them are reported to show the brain
network for perceiving feeding. To investigate the modula-
tory effect of BMI on the neural responses for feeding, the
GLM effects of BMI for both eating and standing as well
as the contrast between them are reported. The statistical
significance of each of these contrasts was independently
tested using parametric one-sample #-tests. The main text
presents the results using the a priori cluster-level correction
for familywise error (FWE) at p <0.05, the SI file shows the
corresponding results using threshold-free cluster enhance-
ment method (TFCE, p <0.05). Unthresholded results files
are uploaded to NeuroVault (https://identifiers.org/neuro
vault.collection:12625).

Region-of-interest analyses

To summarize the results, first-level weights for viewing
eating and standing were extracted within bilateral masks
defined by ROIs extracted from AAL?2 atlas (Rolls et al.,
2015) added with more fine-grained parcellations for precen-
tral gyrus, postcentral gyrus and nucleus accumbens from
Brainnetome atlas (Fan et al., 2016). The mean beta weights
for each ROI were calculated from each subject’s first-level
contrast images and general linear models including the sub-
jects’ sex, age, and BMI were fitted to the regional data. For
visualization, scatterplots showing significant association
(p <0.05) between BMI and BOLD responses for perceived
eating were plotted for representative ROIs.
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Results
Regional responses for vicarious feeding

Across all subjects viewing eating increased BOLD activ-
ity in primary motor and premotor cortex, temporal cortex,
somatosensory cortex, thalamus, and parahippocampal gyrus
(Fig. 2). Eating related brain responses were significantly
higher compared to the responses for standing in primary
motor and premotor cortex, somatosensory cortex, SMA,
posterior parietal cortex, visual cortex, DLPFC, insula,
thalamus, para hippocampal, middle temporal, and superior
occipital gyrus and precuneus (Fig. 3).

Eating

POSTCENTRAL
1

PRECENTRAL
iy 1

Fig.2 Brain responses for viewing feeding and standing in
social scenes (FWE-corrected on the voxel level, alpha=0.05).
DLPFC=dorsolateral ~ prefrontal  cortex; = PCUN =precuneus;
PHG =parahippocampal = gyrus; PCUN=precuneus; PRECEN-

Eating — standing

POSTCENTRAL PRECENTRAL
1 1

Fig.3 Brain regions responding more strongly to perceived eat-
ing than standing (FWE-corrected on the voxel level, alpha=0.05).
DLPFC =dorsolateral prefrontal cortex; INS =insula; MTG =middle
temporal gyrus; PCUN =precuneus; PHG = parahippocampal gyrus;

BMI-dependent responses to viewing feeding

We next tested whether the responses to vicarious feeding
would be associated with subjects’ BMI. This full-volume
analysis revealed that BMI was negatively associated with
eating-evoked BOLD-signals within clusters covering
DLPFC, primary motor cortex, precuneus, parahippocam-
pal gyrus, thalamus, putamen and caudate nuclei (Fig. 4).
While eating was associated with stronger BOLD responses
than standing within various brain regions, this difference
in BOLD response became weaker with increasing BMI
(negative association between BMI and eating — standing
contrast) within clusters covering DLPFC, primary motor
cortex, precuneus, parahippocampal gyrus, putamen, and
caudate nuclei (Fig. 5).

The ROI analyses revealed that BMI modulated the
average brain responses for perceiving eating and standing
significantly in multiple brain regions (p <0.05, Fig. 6).

PCUN  PPC

TRAL =precentral gyrus, POSTCENTRAL =postcentral gyrus;
PPC=posterior parietal cortex; SOG=superior occipital gyrus;
THA =thalamus

R —

PRECENTRAL = precentral
gyrus; PPC =posterior parietal cortex; SMA =supplementary motor
area; THA =thalamus

gyrus; POSTCENTRAL =postcentral
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-BMI X eating

PRECEINTRAL

———————c———————-

Fig.4 Brain regions where BMI was negatively associated with
viewing eating and standing (FWE-corrected on the cluster level,
cluster forming threshold: p <0.05). DLPFC =dorsolateral prefrontal

-BMI X (eating — standing)
PRECENTRAL
|

Fig.5 Brain regions where BMI was negatively associated with
viewing eating versus standing (FWE-corrected on the cluster level,
cluster forming threshold: p <0.05). DLPFC =dorsolateral prefrontal

BMI modulated the regional BOLD responses for eating
significantly in 18 regions while BMI was a significant
modulator of the standing related responses in 13 regions.
Scatterplots in Fig. 7 show the regional negative associa-
tions between BMI and brain responses to perceived eating
in selected regions. In five ROIs (Rectus, Frontal superior,
Postcentral sensory area for upper limb, head & face area,
Calcarine, and Lingual), the contrast of BOLD responses
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cortex; CAU =caudate nuclei; PHG = parahippocampal gyrus; PRE-
CENTRAL =precentral gyrus; PUT =putamen; THA =thalamus

PCUN DLPFC

cortex; CAU =caudate nuclei; PCUN =precuneus; PHG = parahip-
pocampal gyrus; Precentral = precentral gyrus; Put=putamen

between eating and standing (eating-standing) was nega-
tively associated with the BMI while positive association
was not observed in any region. More specifically (scatter-
plot in Fig. 8), the negative association between BMI and
the eating — standing contrast indicated that higher BMI
was associated with smaller difference between the BOLD
responses to perceiving eating and standing.
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Discussion

Our main finding was that watching eating activates brain
areas subserving voluntary movements, such as premo-
tor cortex, primary somatosensory cortex, somatosensory
association area, SMA, and DLPFC but also the areas that
are linked with sensation of hunger, such as thalamus and
insula (Bhattacharjee et al., 2021; Gluck et al., 2017; Ryun
et al., 2023; Zhao et al., 2017). Additionally, we found that
the vicarious feeding responses in the brain were negatively
associated with subjects’” BMI, such that higher BMIs were
linked with weaker responses. All in all, our results show
that the human brain continuously “mirrors” others’ feeding
behaviours potentially to promote social feeding and that
this process is downregulated in individuals with high BMI.

Brain responses for vicarious eating

Across all subjects, vicarious eating activated large clus-
ters in precentral and postcentral gyrus, premotor cortex,
DLPFC, somatosensory association area, thalamus, and
insula. Primary motor cortex in precentral gyrus controls
volitional muscle motions whereas premotor cortex organ-
izes complex movements with cognitive functions (Bhat-
tacharjee et al., 2021). In previous studies, DLPFC and
insula have been linked with cognitive control of eating and
appetite control (Gluck et al., 2017; Tuulari et al., 2015). In
turn, somatosensory cortices are centrally involved in tactile
perception but also in emotional perception and simulating
others’ mental states (Nummenmaa et al., 2014). Thalamus
in turn contributes to a multitude of affective processes,
including arousal modulation (Laird et al., 2011). Direct
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comparison between viewing eating versus standing revealed
increased activation in precentral and postcentral gyrus,
DLPFC, posterior parietal cortex, MTG, PHG, thalamus,
and insula compared to perceiving people standing. In previ-
ous studies, precentral and postcentral gyri have been linked
with disinhibition to eat (Zhao et al., 2017). Hunger has been
associated to increased activity of insula, right thalamus,
and PHG (Zhao et al., 2017). The DLPFC participates in
volitional appetite control (Tuulari et al., 2015). In turn,
posterior parietal cortex has been associated to participate
in decision making and motor function (Leoné et al., 2014;
Lindner et al., 2010).

Overall, our results suggest that the brain regions par-
ticipating in voluntary movements, somatosensation, and
reward processing activate during vicarious eating. This
might reflect mental simulation of the actions and emo-
tions associated with first-hand feeding similarly as has pre-
viously been established for emotions and various motor
actions states (Katsyri et al., 2013; Nummenmaa et al.,
2012a; Rizzolatti & Craighero, 2004; Singer et al., 2004),
although causal claims about these mechanisms cannot be
made on the basis of the current experiment. We, however,
propose that this general tendency to internally mimic oth-
ers feeding in social contexts might be a powerful cue for
increasing appetite and initiating feeding. Watching eating
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results in somatomotor and affective “mirroring” response of
actual feeding in the brain, which may at least partly explain
why people tend to eat more together than alone (Higgs &
Thomas, 2016; Ruddock et al., 2021). The visceral and
affective engagement could trigger an anticipatory reward
responses engaging an urge to eat independently of the cur-
rent metabolic state, potentially increasing the rewarding
value of foods when eating in the company of others (Huang
et al., 2022). Finally, the automatic motor preparation of
feeding-related actions seen in others could lower the thresh-
old for engaging in feeding.

BMI-dependent responses for vicarious eating

Our second main finding was that the neural responses to
vicarious feeding were modulated by BMI. Specifically,
responses to viewing feeding versus standing were nega-
tively correlated with BMI in caudate nuclei, putamen, pri-
mary motor cortex, and parahippocampal gyrus (PHG). Of
these regions, the primary motor cortex enables voluntary
movement (Bhattacharjee et al., 2021) and PHG participates
in satiety control (Brooks et al., 2013). Putamen and caudate
nuclei in turn participate in motor inhibition and processing
(Chen & Zeffiro, 2020; Tuulari et al., 2015). Importantly, the
BMI-dependent variation in the motor strip was observed
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specifically in the face and hand areas (Fig. 6), suggesting
that the effect directly pertains with feeding-related actions.

The striatum and particularly the caudate nuclei are
important components of the human reward circuit, and
unexpectedly they were not significantly activated in the
primary analysis contrasting viewing eating versus standing.
However, we found that the striatal activations were depend-
ent on the subjects’ BMI. The larger the BMI, the weaker
the striatal responses were. This indicates that the striatal
reward encoding of vicarious eating is downregulated in
obesity. In line with this, experimental studies have indeed
found that when eating alone, overweight children eat more
than normal-weight children, but this difference is abolished
when eating in a group (Salvy et al., 2007). Similarly, obese
adults eat very little when in the company of lean individuals
(such as those in our stimuli), whereas their food consump-
tion is significantly amplified when eating with an obese
individual (de Luca & Spigelman, 1979). Taken together,
these results suggests that obesity and overweight might be
associated with different social norms regarding feeding that
may make joint meals less appealing, which would then lead
to lowered vicarious feeding responses in the reward circuit.
Accordingly, eating together might initially promote obe-
sity, but it is possible that this trend is subsequently curbed
following weight gain. However, our cross-sectional study
cannot directly address this issue.

Finally, BMI-dependent variation in the vicarious feeding
responses were also observed in PHG and DLPFC. PHG
has been discovered to participate in satiety control (Brooks
et al., 2013), while DLPFC regulates food intake via cogni-
tive appetite regulation (Gluck et al., 2017). Accordingly,
modulation of the DLPFC and PHG activity by BMI might
reflect aberrant inhibitory control over visually induced
appetite. In sum, the BMI-dependent alterations in the
vicarious feeding responses likely highlight three distinct
processes: lowered tendency for motor simulation, lesser
affective engagement, and lower engagement of fronto-
cortical control circuits. Whereas the two first processes
might make high-BMI individuals less likely to eat when
with others due to lowered affective and motor impulses,
the dampened DLPFC activation might partially counteract
the lowered affective and motor impulses. This hypothesis,
however, needs to be validated in future studies.

Limitations

The BMI range of our subjects was relatively narrow and
there was only one obese subject in our study. Most of
our subjects were either normal weight or overweight
individuals. Hence, our results mainly pertain with BMI-
dependent modulation of vicarious feeding responses
in predominantly normal weight subjects. The foods
shown in the stimulus scenes were both palatable and

nonpalatable. Therefore, unlike most fMRI studies with
pictorial food stimuli, our results do not distinguish the
brain activation patterns for reward-dependent encoding
of foods. Finally, the naturalistic video viewing protocol
did not allow strict matching of the audiovisual features
or related behaviours between eating and standing con-
ditions. Naturalistic study design was selected to focus
on natural dynamic episodes representative of real-life
social eating. This was a conscious trade-off between eco-
logical validity and experimental control. We performed
extensive statistical control for the sensory features and
the effects remained significant even after such controls.
Based on correlations between other perceptual features
in this movie stimuli (Fig. 1 in Santavirta et al., 2023), we
acknowledge that people were mainly sitting while eating
which may influence the results.

Conclusions

We conclude that vicarious eating activates brain regions
that participate in voluntary movements and process sen-
sory information. This affective and somatomotor “mir-
roring” of the emotional and motor components of food
intake might prepare the observer for joining the meal,
thus promoting food intake. These responses were damp-
ened as a function of the BMI of the subjects. Our results
demonstrate the importance of the social context of eating
and show how visual representations of others’ feeding
are transformed into somatomotor and affective represen-
tations possibly promoting appetite and feeding. Future
studies need to elucidate how these vicarious feeding
responses contribute to actual food intake and develop-
ment of obesity.
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