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Abstract The feeling of hunger is an inseparable part of
people's daily lives. It has been established that hunger, caused
by food deprivation, influences people’s physiological and
emotional state and their everyday behavior. Yet, it remains
unclear whether and in which manner food deprivation affects
the way people perceive their environment. In two experi-
ments, we examined the effects of food deprivation on the
perceptual resolution of food portion size. We calculated Just
Noticeable Differences (JNDs) to measure sensitivity to detect
the smallest difference between two stimuli of different sizes.
Participants' resolution in both experiments was higher to de-
tect changes in food size compared with baseline when they
were hungry due to a short period of food deprivation. Food
deprivation did not lead to any biases in the average percep-
tion of food size. The results show that food deprivation
changes the way people perceive their environment. We dis-
cuss the possible role of attention in mediating the effect of
food deprivation on the visual resolution of food size.
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For several decades, psychologists have looked into possible
effects of motivational factors on human perception and cog-
nition. Findings were largely inconsistent; several studies
yielded results suggesting that motivational factors influence
perception, as demonstrated by Bruner and Goodman (1947),

who found that poor children perceive the size of a coin as
bigger compared with rich children. However, those studies
were heavily criticized due to methodological issues as well as
for the theoretical aspects of the drawn conclusions (Tajfel,
1957; Veltkamp, Aarts, & Custers, 2008).

Previous related literature has mainly focused on the effects
of different descriptive variables, such as the participant’s gen-
der, age, or body mass index (BMI), on average perceived
size, whereas fewer studies have looked into the effects of
motivational states, such as hunger and food-deprivation
(Beasley, Hackett, Maxwell, & Stevenson, 2004). We focus
on the effect of hunger, caused by mild food deprivation, on
human perceptual resolution.

The feeling of hunger is an inseparable part of our daily
lives. It has been widely established that hunger can have a
strong influence on people’s physiological and emotional state
and on their everyday behavior (Berridge, 2004; Loewenstein,
1996). Despite its major impact on our daily lives, it remains
unclear whether and in which manner hunger affects the way
people perceive their external environment. Lazarus, Yousem,
and Arenberg (1953) reviewed several studies that looked at
the relationship between hunger and perception and pointed
out that some of these studies did not actually measure per-
ception. Virtually, all previous studies on motivational effects
(including hunger) on size perception have focused on the
effect of motivational variables on biases in average perceived
size (Witt & Dorsch, 2009). A recent study asked participants
to estimate the size of a water glass, under fluid deprivation,
and showed that deprived participants perceived a glass of
water as bigger compared with nondeprived participants
(Veltkamp et al., 2008). Yet, the literature in the field is incon-
clusive, probably due to the large variability across experi-
mental methods and stimuli used. For example, Kral, Roe,
and Rolls (2004) served participants with different meals
(breakfast, lunch, and dinner) of varying portion sizes
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(100%, 150%, 200%) across 3 weeks. Participants were asked
to rate the perceived size of the first and last dish of each
meal—representing conditions of hunger and satiety. No sig-
nificant differences were found between the conditions.

In a seminal study that looked at the effects of food depri-
vation on perception, Lazarus and his colleagues (1953) pro-
vided initial evidence that mild food deprivation may lead to a
decreased threshold for shape identification of food-related
stimulus. More recently, Radel and Clement-Guillotin
(2012) showed that food-deprived participants were more
likely to identify briefly presented food-related words com-
pared with nondeprived participants. Note, however, that the
last study focused on the effect of food deprivation on seman-
tic word identification rather than on visual resolution of food-
related stimuli.

The present study examined the effects of hunger on the
perceptual resolution of physical food size. To this purpose,
we used the classic method of constant stimuli tailored to the
domain of food size perception. We calculated JNDs to mea-
sure the sensitivity to detect the smallest difference between
two stimuli of differing sizes and calculated possible biases in
food portion size perception.

Experiment 1

We examined the effects of mild food deprivation on partici-
pants' sensitivity to detect changes in the size of a food-related
stimulus compared with neutral, control stimuli. We hypothe-
sized that food-deprived participants would be more sensitive
to differences in the size of a food stimulus compared with
simple-shape stimulus and compared with nondeprived par-
ticipants. In other words, it was predicted that JNDs for food
related-stimuli would be smaller compared with baseline in
the food-deprived group.

Methods

Participants

Seventy-two undergraduate female students (age range: 18-29
years, mean = 22.98, SD = 1.53) from Ben-Gurion University
of the Negev, participated in the study for credit in a psychol-
ogy course or received the equivalent of $6 for their partici-
pation. All participants had normal or corrected-to-normal vi-
sion; 39 participants were randomly allocated to the food-
deprivation condition; the other 33 participants were allocated
to the nondeprivation condition. Data from five participants (3
food-deprived, 2 nondeprived participants) were excluded
from the analyses due to low (smaller than 70%) values of
Goodness-of-Fit. Data from four additional participants (1
food-deprived, 3 nondeprived) self-reported as being clinical-
ly diagnosed with an eating disorder also were excluded.

Participants gave an informed, written consent before their
participation in the experiment, which was approved by the
Ethics Committee of the Psychology Department at Ben-
Gurion University of the Negev. The experiment lasted ap-
proximately 40 minutes.

Stimuli

Stimuli consisted of high-resolution color images of food and
neutral stimuli or round contours of those stimuli as control
(Fig. 1). We used images of a chocolate chip cookie (food
stimulus), a tennis ball (neutral stimulus), and a circle contour
(simple-shaped stimulus). Images were edited using
Photoshop CS by cutting the images into a nearly perfect
circle. The resulting stimulus set included a base, standard
stimulus, and 12 additional reference stimuli, smaller or big-
ger than the 95-mm standard stimulus in constant 1mm inter-
vals. All stimuli were presented on a white background and
were viewed from 60-cm distance on a 19^ computer screen.

Design and procedure

Participants who were assigned to the food-deprivation con-
dition were asked not to eat at least 3 hours before the exper-
iment. Those assigned to the nondeprived condition were
asked to eat during the hour before the experiment.

Participants were asked to choose the smaller image of the
two images presented on the screen by pressing the appropri-
ate keyboard key. The experiment began with two practice
trials that were discarded from further analyses and continued
with four experimental blocks: block A consisted of a pair of
food stimuli—a chocolate chip cookie standard image and a
chocolate chip cookie reference image; block B consisted of a
pair of simple-shaped stimuli—a circle-shaped standard im-
age and a circle-shaped reference image. These two blocks
were designed to measure JNDs or perceptual resolution
(Fig. 1). Block C consisted of a food stimulus and a simple-
shaped stimulus—a chocolate chip cookie standard image and
a circle-shaped reference image; and block D consisted of a
neutral stimulus and a simple-shaped stimulus—a tennis ball
standard image and a circle-shaped reference image. These
two blocks were designed to measure PSEs to look for poten-
tial effects of perceptual bias. All blocks were randomly or-
dered across participants.

Participants were presented with a pair of images in each
trial—the standard image and 1 of the 12 reference images.
The images were presented at opposite heights and sides to
avoid participants of using height cues. Relative locations
were counterbalanced across trials (left-up, left-down, right-
up, right-down). A 500-msec fixation dot appeared between
trials. Within each block, each of the 12 standard-reference
combinations was randomly repeated 16 times, resulting in
192 trials per block, and 768 trials overall.
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Following the experimental session, participants were
asked to complete the EAT-26 (Eating Attitudes Test) ques-
tionnaire as a screening tool for eating disorders symptoms.
Higher scores indicate greater pathology, and a score greater
than 20 is recommended as the clinical cutoff (Garner, 2004).

Data analysis

Blocks A and B were used to calculate JNDs for the food and
control stimuli. We first calculated for each of the reference
stimuli the proportion of the number of trials in which it was
perceived as smaller than the standard stimulus comparedwith
the total number of trials. We then fitted the data on a sigmoid
function (perceptual function), which plotted those propor-
tions against the values of the stimuli, ranging from 8.9 cm
to 10.1 cm. Finally, the JND was calculated by dividing the
stimulus range between 25% and 75% correct discrimination
(this range is termed – Bthe area of uncertainty,^ an area in
which the stimulus size is not perceived as distinctively dif-
ferent from the standard stimulus) by two (Namdar, Avidan, &
Ganel, 2015).

Blocks C and D were used to calculate PSEs for the choc-
olate chip cookie and the tennis ball. The same calculation as
described above was performed for each participant, only by
identifying the stimulus value that corresponds to 50% correct
discrimination (at this stimulus value the participant perceived

the reference stimulus as equal to the standard, which repre-
sents its perceived size).

Note that the data from blocks C and D can theoretically be
used to calculate JNDs, but the interpretation and the meaning
of these measures is quite problematic and not effective. The
design in blocks C and D does not measure subjects’ resolu-
tion in detecting the slightest difference between two almost-
identical food stimuli (a within-category comparison), but
rather subjects’ ability to tell the difference between the diam-
eter of a food stimulus and the diameter of a different object (a
between-category comparison).

To validate the fit of the participant’s pattern to the sigmoid
function, we computed Goodness of Fit (GOF) scores for each
block. Participants, who showed GOF < 0.7 in one of the
blocks, were excluded from further analysis. The total aver-
ages (SD) of GOF scores were 0.95 (0.05), 0.94 (0.05), 0.93
(0.05), and 0.94 (0.04) in blocks A, B, C, and D, respectively.

Results and discussion

JND scores were submitted to a 2-factor mixed effects analy-
sis of variance (ANOVA). It consisted of a within-subject
factor of stimulus type (food stimulus vs. baseline) and one
between-subjects factor of group (food deprived vs.
nondeprived). The results are presented in Fig. 2. JNDs for
the food-deprived group were smaller for the food stimulus
compared with the control stimulus. The nondeprived group

Fig. 1 Stimuli used in Experiments 1 and 2. Depicted are the standard
(baseline) stimulus and one of the reference stimuli: (a) chocolate chip
cookie standard image and chocolate chip cookie reference-image used in
Experiment 1; (b) simple circle shape standard image and reference

image; (c) chocolate pie standard image and chocolate pie reference im-
age used in Experiment 2; (d) tennis ball standard image and tennis ball
reference image used in Experiment 2
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did not show such an increase in performance for the food-
related stimulus.

The EAT-26 questionnaire consisted of 26 items;
Cronbach's alpha is 0.833, which indicates a high level of
reliability and internal consistency. The average measure
ICC for PSE was 0.749 with a 95% confidence interval from
0.585 to 0.848 (F(62,62) = 3.983, p < 0.0001) and the average
measure ICC for JND was 0.699 with a 95% confidence in-
terval from 0.503 to 0.818 (F(62,62) = 3.324, p < 0.0001).
This states that 74.9% of the variance in the PSE scores and
69.9% of the variance in the JND scores could be accounted
for, indicating an acceptable level of intra-subject reliability.
The main effects of stimulus type [F(1,61) = 0.369, p > 0.05,
ηp

2 = 0.006] and group [F(1,61) = 0.042, p > 0.05, ηp
2 =

0.001] were not significant, suggesting that there were no
statistical differences between JNDs for food and for baseline
stimuli, nor between the deprived and nondeprived groups.

More importantly, the interaction between stimulus type
and group was significant [F(1,61) = 4.416, p < 0.05, ηp

2 =
0.068], indicating that food-deprived, compared with
nondeprived participants, showed a different pattern of JND
scores to food compared with baseline, control-stimuli.
Specific comparisons revealed that JNDs for food stimuli
were significantly lower compared with baseline in the food-
deprived group [t(34) = 2.95, p < 0.01] but not in the
nondeprived group [t(27) = 0.777, p > 0.05]. Although there
was a trend indicating smaller JNDs for food stimuli and larg-
er JNDs for baseline stimuli, specific comparison did not
show significant effects either for the baseline [t(61) =
0.874, p > 0.05] or for the food stimuli [t(61) = 1.083, p >
0.05] when the food-deprived group was compared with the
nondeprived group (Fig. 2).

We also performed a Bayesian repeatedmeasures ANOVA,
aimed to select the best-fitting ANOVA model to the data,
based on the Bayes Factor (BF) statistic. BFs were calculated

using the JASP software package (JASP Team, 2016). In con-
trast to the classical ANOVA reported above, the Bayesian
analysis failed to support any of the substantial models.
Specifically, the null model performed better than any other
model. Specifically, the best-fitting model included a main
effect of stimulus type; however, even this model did not
provide a better fit than the null model [BF10 = 0.318]. We
hypothesize that these nonsignificant effects in the specific
comparisons and in the Bayesian analysis are due to the rela-
tively low statistical power inherent to the between-subject
design used in Experiment 1. Experiment 2 was designed
accordingly to extend and replicate the results of the current
experiment using a more powerful experimental design.

As for the JND scores, we also calculated PSEs for food
and neutral stimuli for the two groups. The main effects of
stimulus type [F(1,61) = 0.182, p > 0.05, ηp

2 = 0.003] and
group [F(1,61) = 0.033, p > 0.05, ηp

2 = 0.011] were not sig-
nificant. The interaction between stimulus type and group also
was not significant [F(1,61) = 0.673, p > 0.05, ηp

2 = 0.001],
indicating that food-deprived participants in general did not
differ from nondeprived participants in terms of their average
perceptual biases for food portion size. The Pearson correla-
tions between JND scores for food stimuli and the EAT-26
scores [r = 0.004, p > 0.05] and between PSE scores for
food-stimuli and the EAT-26 scores [r = 0.012, p > 0.05] were
not statistically significant.

These results show that mild amount of food depravation
leads to an increased spatial resolution for food-related stim-
uli. Results show that JNDs were smaller for food-related
stimuli compared with baseline in the food-deprived group
but not in the nondeprived group. This evidence supports the
hypothesis that JNDs for the size of food stimuli are affected
by objective physiological factors.

We propose that the results of Experiment 1 suggest that
hunger, triggered by mild food depravation, has a significant
effect on human resolving power for food-related stimuli.
However, although the relationship between food deprivation
and hunger has been well established (Benau, Orloff, Janke,
Serpell, & Timko, 2014; Loewenstein, 1996), the design of
Experiment 1 did not support a direct link between food dep-
rivation and hunger, because the subjective feeling of hunger
was not directly assessed.

Before embracing the idea that food deprivation led to
increased sensitivity for food-related stimuli, a different
interpretation also should be considered. In particular,
the food stimuli in Experiment 1 were richer in texture
and in fine visual details and complexity than the
simple-shape stimulus used as baseline. Therefore, it
could be argued that food deprivation led to increased
sensitivity in attending to the fine details of a stimulus,
rather than to specific increased sensitivity to food-
related stimuli. To answer this potential concern, a con-
trol stimulus with rich textures and high resolution was
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Fig. 2 JND scores for the food stimulus and the baseline stimulus, for
food-deprived, and for nondeprived participants in Experiment 1.
Perceptual sensitivity for food stimuli in the food deprived group was
significantly higher than baseline. No statistical difference was found
for the nondeprived group. Error bars represent 95% confidence
intervals for mixed-design ANOVAs
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used in Experiment 2 instead of the simple-shaped circle
used in Experiment 1.

Finally, we note that the between-group experimental de-
sign used in Experiment 1 could have led to incidental
between-subjects differences, which could decrease the statis-
tical power of the experiment. Such statistical noise could
have accounted for the nonsignificant pattern of results re-
vealed in the specific comparisons analysis across the two
experimental groups as well as the results of the Bayesian
analysis. Experiment 2 therefore was designed as a within-
subject experiment to increase statistical power. In addition,
as in most previous studies in the field of food perception,
only female subjects were included in Experiment 1.
Research in the field typically focused on females probably
due to their elevated vulnerability to food-related disorders,
such as Bulimia Nervosa (Ptacek et al., 2016). In Experiment
2, we included male and female participants to generalize the
results of Experiment 1 across gender. This also allowed us to
compare females and males in respect to their sensitivity to
food stimuli.

Experiment 2 was designed to extend and generalize the
results of Experiment 1 along several aspects. First, we
established the role of hunger in mediating resolution for food
size by including a direct measure of perceived hunger.
Second, to address the issue of incidental between-group dif-
ferences and to extend the generality of the results across
gender, Experiment 2 was designed as a within-subject exper-
iment, and similar numbers of male and of female subjects
participated in the experiment. Finally, a different type of food
and neutral stimuli were used in Experiment 2 to extend and to
generalize the findings across different situations.

Experiment 2

Each of the participants was included in both the food-
deprived and nondeprived conditions, in a counterbalanced
order and in separate days. Furthermore, Experiment 2 was
designed to address the issue of potential differences in visual
details between the food-related stimulus and the control stim-
ulus and to generalize the results of Experiment 1 across male
and female subjects.

Methods

The design of Experiment 2 was similar to that used in
Experiment 1, with several changes described hereinafter.

Participants

Eighty-eight undergraduate students (age range: 18-31 years,
mean = 23.36, SD = 2.35; 45 females and 43 males), who did
not participate in Experiment 1, took part in the experiment.

All participants underwent the two experimental conditions:
food-deprivation and nondeprivation. Condition order was
counterbalanced between subjects. Data from eight partici-
pants were excluded from the analyses due to low (<70%)
values of Goodness-of-Fit. Two participants had very noisy
data, with JNDs higher than 3 SD than average, and their data
were excluded. Data from one participant who self-reported to
be clinically diagnosed with an eating disorder also were
excluded.

Stimuli

The experiment consisted of an 11-cm diameter standard stim-
ulus and 12 references stimuli, varying between 10.4 cm and
11.6 cm diameters. We used images of a chocolate pie and a
tennis ball (Fig. 1).

Design and procedure

This experiment included two sessions, separated by 1-6 days,
one for each experimental condition described in Experiment
1. Prior to the experimental session, participants were asked to
rate how hungry they feel, on a subjective Bhunger-scale^
(rated on a 7 points scale: 1 = "replete," not hungry at all, 7
= "starving," extremely hungry).

Data analysis

Data were fitted on a sigmoid function (perceptual function),
which plotted those proportions against the values of the stim-
uli, ranging from 10.4 cm to 11.6 cm. The total average (SD)
of GOF scores were 0.94 (0.06) and 0.93 (0.06), for the food-
deprived and nondeprived conditions, respectively.

Results and discussion

An initial analysis that included gender as a between-subject
factor did not reveal a main effect of gender or any interactions
related to gender. We therefore collapsed the results across
females and males in subsequent analyses. JND scores were
submitted to a two-way repeated measures analysis of vari-
ance (ANOVA) with the within-subject factors of stimulus
type (food vs. baseline) and condition (food deprived vs.
nondeprived). As shown in Fig. 3, the results provide a close
replication of the results of Experiment 1; higher spatial sen-
sitivity was found for the food related stimulus compared with
baseline in the food-deprived condition. Such differences
were not observed in the nondeprived condition.

A main effect of stimulus type [F(1,76) = 7.225, p < 0.01,
ηp

2 = 0.087] was found, with overall larger JNDs for the
baseline compared with the food stimulus. The main effect
of condition [F(1,76) = 0.131, p > 0.05, ηp

2 = 0.002] was
not significant. More importantly, a significant interaction
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was found between stimulus type and condition [F(1,76) =
15.062, p < 0.01, ηp

2η2p= 0.165], indicating that food depri-
vation led to a different pattern of sensitivity for the food-
related compared with the control stimuli. Specific compari-
sons showed that JNDs were significantly lower for the food-
related stimulus compared with the baseline stimulus in the
food-deprived condition [t(76) = 4.099, p < 0.0001, d = 0.52].
JNDs for the food-related stimulus were not statistically dif-
ferent than baseline in the nondeprived condition [t(76) =
0.061, p > 0.05, d = 0.24]. Interestingly, JNDs were signifi-
cantly lower for the food stimulus in the food-deprived com-
pared to the nondeprived condition [t(76) = 2.067, p < 0.05, d
= 0.25]. Conversely, JNDs were significantly higher for the
baseline stimulus in the food-deprived compared with the
nondeprived condition [t(76) = 2.593, p < 0.05, d = 0.25]. In
the Bayesian ANOVA, the best-fitting model included condi-
tion, stimulus type, and their interaction as predictors [BF10 =
16.13]. Moreover, BF10 was 1.28 for a model with only two
main effects. Accordingly, the model that included the inter-
action term was 12.6 times more likely compared with the
model that included only the two main effects.

These findings extend and replicate the results found in
Experiment 1 and show again that perceptual resolution for
the size of food-related stimuli is modulated by food depriva-
tion. The specific comparisons showed that while food depri-
vation led to a significant increase in perceptual resolution for
food-related stimuli, it also led to a significant decrease in
perceptual resolution for the neutral, food-unrelated stimulus.
These findings suggest that attentional processes may have
modulated the effect of food deprivation on perceptual reso-
lution in a similar manner to the way attention has been shown
to affect performance under spatial attention tasks (Montagna,
Pestilli, & Carrasco, 2009). In particular, it can be argued that
under food deprivation, participants allocate increased atten-
tional resources to relevant, food related stimuli but also allo-
cate less attentional resources (compared with the

nondeprived condition) to food-unrelated, less attended neu-
tral stimuli. We further elaborate about the possible role of
attention in the General discussion section.

As expected, subjective hunger ratings were significantly
higher in the food-deprived condition compared with the
nondeprived condition, (5.18 and 2.27, respectively; t(76) =
26.161, p < 0.0001, d = 3.71). These results establish the
relationship between hunger and food deprivation and con-
firm the experimental manipulation. We note, however, that
such a relationship cannot confirm causality.

General discussion

The purpose of the current study was to examine the effect of
mild hunger caused by food-deprivation on spatial resolution.
The results show that motivational states can lead to an in-
creased spatial resolution for domain-relevant stimuli. More
particularly, participants' perception was more sensitive to dif-
ferences in food size, when theywere hungry following a mild
period of food deprivation. The fact that mild food deprivation
increases human resolution power for images of food-related
stimuli presented on a computer screen provides a strong in-
dication for the generality of the effect.

How food deprivation affects visual resolution: a possible
role for attention

The current findings extend previous research in the field of
size perception, concerned mainly with perceptual biases (dif-
ference between perceived food size and real food size) and
attentional biases (Veltkamp et al., 2008). Previous research
has shown that visual attentional processes could be modulat-
ed by motivational states that dictate goals and incentives. For
example, Mogg, Bradley, Hyare, and Lee (1998) used the dot
probe task to investigate whether hunger is associated with
attentional and preattentive biases for food stimuli. Results
showed a significant increase in selective attention to food-
related words for food-deprived compared with nondeprived
participants. These findings indicate attentional vigilance for
stimuli that are relevant to the subject’s psychological state
(Piech, Pastorino, & Zald, 2010). Similar findings were found
among restrained eaters (Hollitt, Kemps, Tiggemann, Smeets,
&Mills, 2010; Neimeijer, de Jong, &Roefs, 2013). Therefore,
stimuli of relevant significance to the motivational state can
increase arousal and potentially attract more attention com-
pared with neutral stimuli (Balcetis & Dunning, 2006;
Engelmann & Pessoa, 2007; Gu, Liu, Kyritsis, & Bondy,
2009; Piech et al., 2010).

We note, however, that unlike the vast majority of stud-
ies in the field of attention, that traditionally examined the
allocation of spatial attention in situations in which
attended and unattended stimuli are simultaneously
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Fig. 3 JND scores for food-related and control stimuli, in the food-
deprived and the nondeprived conditions in Experiment 2. As in
Experiment 1, under food deprivation, perceptual resolution was higher
for the food-related compared with the control stimulus. Resolution did
not statistically differ for the two stimulus types in the nondeprived con-
dition. Error bars represent 95% confidence intervals for repeated mea-
sures ANOVAs
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presented within the same visual framework, the present
study applied a different experimental design. More par-
ticularly, in the present set of experiments, the food-
related and the food-unrelated stimuli were presented at
different trials and at different time points. At a particular
point in time, therefore, selective attention could always
be fully allocated to the target stimulus. However, it is
still possible that when participants were food deprived,
they engaged larger attentional resources in trials in which
food-related stimuli were presented compared with neutral
trials. It therefore is intriguing to speculate that under the
experimental settings of the present experiments, the
greater amount of attention allocated to food stimuli led
to an increase in spatial resolution. In a similar vein, stud-
ies of spatial selective attention showed that selective at-
tention can lead to an increase in perceptual resolution to
attended compared with unattended stimuli (Carrasco,
Williams, & Yeshurun, 2002; Piech et al., 2010). Such
an increase in spatial resolution has been suggested to
result from the modulation of spatial frequency tuning
neural populations across the visual field (Carrasco
et al., 2002). Although spatial selective attention was not
directly examined in the current study, it is possible that
attentional mechanisms mediated the effects of food dep-
rivation on visual resolution. As in studies of spatial at-
tention that showed that the processing of attended stimuli
is enhanced compared with unattended stimuli (Montagna
et al., 2009), the results of Experiment 2 showed that food
deprivation led to an increase in resolution for food relat-
ed stimuli but also to a decrease in resolution for food-
unrelated stimuli, which could be therefore regarded as
Bless attended^ compared with food-related stimuli.
Therefore, it is possible that the effects of food depriva-
tion on performance in the present study were mediated
by the allocation of attention (for a discussion, see
Firestone & Scholl, 2015). However, due to the nature
of the current experimental design, which did not directly
manipulate attention, the possible relevance of selective
attention to the present findings should be clarified in
future research.

Unlike the effect food deprivation had on visual resolution
in the present investigation, food deprivation did not lead to
any distortions or biases in the average perception of food size.
The scarce research in the field showed conflicting findings.
This finding is congruent to several earlier studies; Carter and
Schooler (1949) found no significant differences between rich
and poor children's perception of coin size. Conversely, sev-
eral studies have reported overestimation of stimuli size under
certain motivational states and, more specifically, overestima-
tion of food size following food-deprivation or under dietary
states (Bruner & Goodman, 1947; Neimeijer et al., 2013;
Piech et al., 2010; Veltkamp et al., 2008). Accurate perception
can be critical for one's survival. This may explain why

motivational states or factors would not always lead to per-
ceptual biases or distortions; rather they may more consistent-
ly sharpen people’s perceptual sensitivity to increase process-
ing efficiency (Tajfel, 1957).

Conclusions

The results of the present study show that food deprivation
leads to an increased resolution power for food stimuli. In
addition, the present study provides a basic psychophysical
method to assess differences in size perception under different
motivational states. By systematically investigating the effect
of food deprivation and hunger on food size—perception in
laboratory settings, it would be possible to gain further in-
sights on how perception in normal subjects and in clinical
populations suffering from eating disorders is modulated by
motivational factors. Understanding such possible differences
might help to shed a new light on the mechanisms that under-
lie normal perceptual processing of food-related stimuli.
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