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Food sensory imagery – creating a vivid mental image of the sensory experience of eating – can lead to the
selection of smaller portions because it serves as a reminder that eating enjoyment does not necessarily increase
with portion size. The evidence is mostly limited to adults and to energy-dense foods for which it is particularly
difficult to predict the satiating effects of consumption quantity. The objective was to study how food sensory
imagery influences portion size selection of foods varying in energy density (brownie and applesauce) by 7- to
11-year-old children. During after-school time, 171 children were randomized into two conditions. Children in
the food sensory imagery condition were asked to imagine the taste, smell, and texture of eating palatable foods,
i.e., chocolate cereal, chocolate waffle, and chocolate candies. Children in the control condition performed a
similar sensory imagery task for non-food-related activities. Children were then asked to choose between the
recommended serving size, a 50% larger portion, and a 125% larger portion of either brownie or applesauce.
One week later, they were placed in the same condition for the other food. Compared to the control condition,
food sensory imagery led children to choose 7.1% less brownie but had no effect on applesauce portion selection.
Exploratory findings showed that the food sensory imagery intervention was especially effective at reducing
brownie portion size selection among children who were moderately hungry, who usually eat fast, and whose
parents pressure them to eat. In conclusion, food sensory imagery may be a useful intervention to nudge children
towards healthier portion size choices because it reduces the selected portion size of an energy-dense snack
without reducing the selected portion size of a healthier snack.

1. Introduction
The size of food portions has increased over the past forty years, so
has childhood obesity. When they are served larger portions, children
(like adults) eat more, a phenomenon known as the Portion Size Effect
(PSE) (Kral & Hetherington, 2015; Reale et al., 2019). A recent metaanalysis found that PSE significantly increased food intake among
children aged 2 to 12 (Standardized Mean Differences = 0.47), for both
unit and amorphous foods (Reale et al., 2019) and also underscored the
need for more research to understand the PSE mechanism in children.
Reducing portion sizes of nutrition-poor foods consumed by children is
a key strategy to fight obesity (Hetherington et al., 2018; Hollands
et al., 2015). Among promising solutions, research on mindful eating
has shown that training people to pay attention to their sensations
while eating can reduce food cravings, as well as ad libitum food intake
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(Chang, Mulders, Cserjesi, Cleeremans, & Klein, 2018; Kristeller &
Bolinskey, 2010; Marchiori & Papies, 2014; Muñoz-Vilches, van Trijp, &
Piqueras-Fiszman, 2019; Petit, Spence, Velasco, Woods, & Cheok, 2017;
Tiggemann & Kemps, 2005). Part of the explanation for this effect is
that a heightened focus on eating sensations makes people better aware
of the decline in food enjoyment as intake increases, a phenomenon
called sensory-specific satiation (Rolls, Rolls, Rowe, & Sweeney, 1981;
Tapper, 2017). Recent research has also investigated how this heightened focus can influence portion size selection. Cornil & Chandon
developed an intervention called “food sensory imagery”, which involves creating a vivid mental image of the multi-sensory experience of
eating, prior to choosing a portion size of food (Cornil & Chandon,
2016a). They found that compared to a control condition, sensory
imagery led participants to choose smaller portions of brownies or
chocolate cakes. This could occur because sensory imagery increased
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Table 1
Study foods: Energy (kcal) and quantity (g) for each food and portion.

Brownie
Applesauce
a

Portion 1 (recommended serving size)

Portion 2 ( × 1.5a)

Portion 3 ( × 2.25a)

Quantity (g)

Calories (kcal)

Quantity (g)

Calories (kcal)

Quantity (g)

Calories (kcal)

32
100

146
70

47
150

219
105

71
225

328
157

As a multiple of the recommended serving size. Each portion is 50% bigger than the preceding one.

2. Participants and method

the relative importance of anticipated sensory pleasure in portion size
selection and helped people better anticipate that sensory pleasure
tends to decline with increasing portion size. This effect was observed
for the portion size choice of palatable, energy-dense foods, and it was
stronger among hungry rather than among sated participants, who tend
to choose small portions regardless of the sensory condition. Another
recent study examined the effect of sensory imagery on the consumption of unsalted almonds and M&Ms (Chang et al., 2018). Compared to
a control condition, sensory imagery led to a reduction in the consumption of both types of food among hungry adults. Importantly, even
though unsalted almonds are healthier than M&Ms, both foods were
perceived as equally liked by the study participants.
The current research aimed to investigate further the beneficial effect of food sensory imagery in children. With the exception of one
study conducted with a small sample of 4- to 5-year-old children
(N = 42) and which did not examine the moderating role of initial
hunger (Cornil & Chandon, 2016a), all studies on sensory imagery were
conducted among adults. Testing the effect of a sensory imagery intervention among slightly older children is important because it is an
age at which children are forming their own perceptions of food, with
potentially long-lasting impacts (Schultz & Danford, 2016). Hence, this
study aimed to test the effectiveness of sensory imagery among 7- to 11year-old children. In addition, this research aimed to extend past research by testing the effects of sensory imagery across types of foods
that vary in energy density (chocolate brownie vs. applesauce). If the
effects of sensory imagery are due to its ability to improve people's
expectations of the effects of portion size on satiation and eating enjoyment (Cornil & Chandon, 2016a), it should only influence portion
size choices when people overestimate the true effects of quantity on
satiation and eating enjoyment. Recent research has shown that adults
accurately predict the satiating effects of increasing quantities only for
low-energy dense foods, such as fruits or vegetables. For energy-dense
foods (above 1.75 kcal/g), however, expected satiation barely increases
with energy density, showing a failure to recognize their high energy
content (Brunstrom, Drake, Forde, & Rogers, 2018). We therefore hypothesize that sensory imagery would decrease chosen portion sizes for
high calorie-dense food like brownies (calorie density = 4.6 kcal/g),
consistent with existing research, but not for less calorie-dense food like
applesauce (calorie density = 0.7 kcal/g).
In an exploratory way, this research also investigated the moderating role of individual characteristics related to children's eating traits
(slowness in eating, restrained eating, food responsiveness, and liking
for sweetness and fattiness sensations) and to parental feeding practices
(parental food restriction and parental pressure to eat). These factors
were chosen because of their likely interaction with sensory imagery
(Birch et al., 2001; Fogel et al., 2018; Lange et al., 2018; MonneryPatris et al., 2011; van Jaarsveld, Llewellyn, Johnson, & Wardle, 2011;
Wardle, Guthrie, Sanderson, & Rapoport, 2001). For example, a recent
review paper has argued that faster eating, by delaying sensory-specific
satiation, may be one of the mechanisms of the portion size effect
(Zuraikat, Smethers, & Rolls, 2019). This suggests that sensory imagery
may be particularly effective for children who are fast eaters.

2.1. Study population
Primary schools from Dijon (France) were selected in consultation
with the city's youth education department. Children were recruited in
two waves in 2017. The first involved three primary schools. Prior to
the focal intervention, the children who participated in this first wave
were asked to make predictions about the effects of portion size on food
enjoyment, hunger, and health (reported elsewhere). The second wave,
which involved children from four other primary schools, was identical
to the first one except that it only administered the sensory imagery
intervention.
Parents were contacted through the school's extracurricular educators to give permission for their child to participate in the study. The
target ages for inclusion were between 7 and 11 years old. The exclusion criteria included being allergic to foods or having a chronic disease. Both parents signed a consent form. The study was approved by
the ethical committee CPP Est I Bourgogne (2016-A00498-43). Child
assent was asked orally at the beginning of the study.
2.2. Food products
Two common snack foods were selected: Brossard® chocolate
brownie and Andros® applesauce. The chocolate brownie was chosen
for its high energy density (456 kcal/100 g), and the applesauce was
chosen for its lower energy density (70 kcal/100 g). For each of these
two foods, three portion sizes were selected. Portion 1 corresponded to
the recommended manufacturer's serving size. Portion 2 was 50%
larger than Portion 1, and Portion 3 was 50% larger than Portion 2
(125% larger than Portion 1). The characteristics of these foods are
detailed in Table 1. A pre-test conducted during an open lab day with
27 children of the same age as those involved in the main study revealed that both foods were familiar and well-liked afternoon snacks,
and that all portions were considered acceptable for a snacking episode.
2.3. Procedure
The study was conducted from March to December 2017 during the
after-school activities (between 4 and 5 pm) in the children's primary
school, at a time when most children are hungry. Children were recruited to participate in two sessions separated by one week. A 2 (intervention: food sensory imagery vs. nonfood sensory imagery) × 2
(food: brownie vs. applesauce) mixed design was used, where intervention was manipulated between-participant and food was manipulated within-participant. At the beginning of session 1, children were
first asked how hungry they were (initial hunger) on a visual analog
scale (0–13.5 cm) from “I'm not hungry at all” to “I'm very hungry”
illustrated with five pictures, adapted from Lange and colleagues
(Lange, Chabanet, Nicklaus, Visalli, & Schwartz, 2019). Then, they were
randomly assigned to one of the two experimental conditions: food
sensory imagery or nonfood sensory imagery. After the imagery intervention, children had to choose which of three portions of one food
(either brownie or applesauce, in a counterbalanced order) they wanted
to eat as a snack and were asked to consume it entirely. The three
2
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portions were displayed together on a table from the smallest to the
largest portion. Then, in the second session, one week later, children
remained in the same imagery intervention condition as in the first
session, but with the other food stimulus: they chose between three
portions of the other food, also displayed simultaneously on a table.
Consistent with previous work (Cornil & Chandon, 2016a), in the
food sensory imagery condition, children were shown photos of three
palatable foods (chocolate cereal, chocolate waffle, chocolate candies –
different variants of these products were used across sessions 1 and 2).
They were reminded about the five senses and, upon seeing each picture, were asked to cover their eyes with their hands and to imagine the
multisensory consequences of eating each food (e.g., the sound made by
the cereal when eaten, the smell of the waffle, the sensation when
chocolate melts in the mouth, etc.). The children in the nonfood sensory
condition (control) saw three photos of play activities (children playing
with autumn leaves, making a snowman, and playing at the beach in
session 1; children picking mushrooms, decorating a Christmas tree,
and picking up shells on the beach in session 2). They were also reminded about the five senses and, after covering their eyes, were asked
to imagine the multisensory consequences of these nonfood activities
(e.g., the sound of walking on autumn leaves, the cold of a snowflake on
their tongue, the warmth of the sun on their skin, etc.). In both conditions, the sensory imagery intervention lasted approximately 5 min.
The sessions were organized in groups of three to five children,
supervised by one experimenter. Instructions were given collectively
but the intervention and the different measures were carried out with
each child individually. Moreover, children were informed that they
could talk to each other about anything except about the food they were
eating or about the ratings they were giving. In case they were discussing about the food or the ratings, the experimenter was able to stop
the discussion and to redirect it to other subjects. By the end of each
session, if children complied with the rules, they received a star sticker.
By the end of the experiment, if they had collected a sticker at each
session, they received a “silent taster certificate.”

condition, type of snack, wave, and their two-way interactions with
imagery condition as independent variables. To enable comparisons
between brownie and applesauce, the small (recommended size),
medium, and large portions of brownie and applesauce chosen by
children were converted into scores of 1, 1.5, and 2.25, respectively,
which captured the size of the portion as a multiple of the smallest
portion. Food sensory imagery was coded as 0.5, and nonfood imagery
(control) as −0.5. Applesauce was coded as 0.5, and brownie as −0.5.
Wave 1 was coded as −0.5, and wave 2 as 0.5. Based on prior evidence
regarding the effect of initial hunger (Cornil & Chandon, 2016a), the
regression also included initial hunger at the time of the session and its
interaction with imagery condition. The regression controlled for zBMI.
To account for the fact that each child provided multiple observations,
the models allowed for correlated errors at the participant level. As the
interaction between imagery condition and type of snack was significant, two separate linear models were then performed by type of
snack using the SAS GLM procedure.
Second, statistical analyses explored the moderating role of key
individual characteristics of children and parents. A first model based
on children's eating traits was estimated, using the same dependent and
independent variables as described above (and controlling for wave,
child initial hunger, and zBMI), with variables measuring the child's
liking for sweetness and fattiness sensations, restrained eating, slowness
in eating, and food responsiveness, as reported by the children. The
model included the interactions between the imagery condition and
these characteristics. A second model, focused on parental feeding
practices, was estimated. It included the same dependent and independent variables as described above (and controlling for wave, child
initial hunger, maternal BMI, and educational attainment), with variables measuring the parental pressure to eat and restriction perceived
by the child (as reported by the children), and their interactions with
the imagery condition. In all analyses, individual characteristics were
mean centered.
3. Results

2.3.1. Parent and child characteristics
At the end of each session, children were allowed to draw or engage
in other activities to keep them busy until all children had completed
their evaluations and/or while the anthropometric measurements were
carried out on other children. They were weighed to the nearest 0.1 kg
using a digital scale (Soehnle, Benfeld, Germany) without shoes. All
measurements were duplicated and made by an experimenter who had
previously been trained by a paediatrician. The measurements were
used to calculate Body Mass Index (BMI; weight/height2), then converted into age and sex-specific z-scores (z-BMI) based on French reference data (Rolland-Cachera et al., 1991). Maternal characteristics
(BMI and educational attainment) were collected through a sociodemographic questionnaire filled in by the mother. Moreover, children
completed the restrained eating scale of the French version of the Dutch
Eating Behavior Questionnaire for Children (van Strien & Oosterveld,
2008) and the slowness in eating and food responsiveness scales of the
Child Eating Behaviour Questionnaire (Wardle et al., 2001) because
these dimensions could be related to portion size selection. Children
also completed a questionnaire assessing liking of sweetness and fattiness sensations, which could relate to their liking of palatable food
(Lange et al., 2018). Finally, parental food restriction and parental
pressure to eat as perceived by the children were collected through the
validated Kids’ Child Feeding Questionnaire (Monnery-Patris et al.,
2011). All these questionnaires were completed at home, and €10 were
offered to parents for completing them.

3.1. Participants
Sample size was determined to exceed the number of observations
(N = 150) necessary to achieve 95% statistical power, based on the sole
existing study with children (Study 1 in Cornil & Chandon 2016a).
Ninety children were enrolled in the first wave, and 81 in the second
wave, making a total of 171 children taking part in the study. Of these,
84 children were randomly assigned to the sensory imagery condition
and 87 to the nonfood sensory imagery condition (control group). Their
characteristics are shown in Table 2. Student's t-tests revealed no significant difference between the two groups for these characteristics: age
(t (163) = −1.08; p = 0.28) and zBMI (t (169) = 0.73; p = 0.47). Out
of the 171 participants, applesauce selection data were missing for 3
children and brownie selection data were missing for 1 child because
these children were absent during these sessions. Almost all children
consumed the entire portion that they were given, as they were instructed to do. Leftovers only amounted to 6% of the weight of the
original portion on average (for both foods). For the analyses with individual characteristics, not all questionnaires were returned, restricting the sample to 129 participants for brownie and 130 participants for applesauce for the child's eating traits model, and 128

Table 2
Characteristics of the participating children (N = 171).

2.4. Statistical analyses
Analyses were performed using the SAS software (version 9.4, 2011,
SAS Institute, Inc.). First, a mixed model regression was performed with
the size of the chosen portion as the dependent variable and imagery

Age (y)
zBMI

3

Mean

SD

Min

Max

9.3
0.4

0.9
1.2

7.8
−2.5

11.5
4
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Fig. 1. Flow chart showing the number of individuals at each stage of the experiment.

participants for both foods for the parental feeding practices model
(Fig. 1).
3.2. Effect of sensory imagery on portion size selection
As can be seen in Table 3, the results of the mixed model with the
two foods together revealed that hungrier children (B = 0.03, t
(163) = 3.21, p < 0.01), heavier children (B = 0.04, t (163) = 2.04,
p < 0.05), and children from wave 1 (B = 0.13, t (163) = 2.47,
p < 0.05) chose significantly larger portions. Moreover, children chose
significantly larger portions for brownie than for applesauce
(B = −0.37, t (163) = −7.94, p < 0.01). There was no significant
interaction between imagery condition and wave (p = 0.65), indicating
that the effect of the sensory imagery intervention was similar for both
waves. In addition, Table 3 shows that the effects of snack type and the
interaction of imagery and snack type were similar in both data collection waves (respectively, p = 0.88 and p = 0.76).
We observed a significant positive interaction between imagery
condition and the type of snack chosen (B = 0.24, t (163) = 2.63,
p < 0.01). As a result, the following analyses were performed

Fig. 2. Average chosen portion size of brownie and applesauce with SEM according to the sensory imagery group (control vs. food sensory imagery).

separately for each snack. These revealed that, compared to the control
condition, the food sensory imagery led children to choose 7.1% less
brownie (B = −0.15, t (163) = −3.11, p < 0.01), reducing the
average portion size from 217% of the recommended portion size (i.e.,
68.6 g and 316 kcal) to 202% of the recommended portion size (i.e.,
63.7 g and 294 kcal). In contrast, the sensory imagery had no effect on
the selection of applesauce portion (p = 0.31). Fig. 2 illustrates this
result and Table 4 also shows this effect on the number of children per
experimental condition choosing each portion of brownie or applesauce.
There was a positive interaction between imagery condition and
initial hunger for brownie (B = 0.05, t (163) = 2.47, p < 0.001). This
interaction coefficient was positive, meaning that food sensory imagery
reduced portion size selection even more among children who were less
hungry (see Fig. 3). Importantly, average hunger was 6.92 (SD = 1.87)
on a 13.5-cm visual analog scale, indicating that all the children were at
least somewhat hungry. In other words, the sensory imagery intervention worked better among children who were moderately hungry than
among those who were extremely hungry.

Table 3
Regression results (unstandardized coefficients and standard errors): Effect of
food sensory imagery on portion size selection.
Predictor
Intercept
Imagery
Snack
Imagery X snack
Initial hunger
Imagery X initial hunger
Wave
Imagery X wave
Snack X wave
Snack X imagery X wave
Child's zBMI

Both snacks
B
SE
1.88**
0.02
−0.03
0.05
−0.37**
0.05
0.24**
0.09
0.03**
0.01
0.04*
0.02
0.13*
0.05
0.05
0.10
−0.01
0.09
−0.06
0.18
0.04*
0.02

Brownie
B
2.07**
−0.15**
–
–
0.04**
0.05**
0.11*
0.05
–
–
0.03

SE
0.03
0.05
–
–
0.01
0.02
0.05
0.02
–
–
0.02

Applesauce
B
SE
1.69**
0.04
0.08
0.08
–
–
–
–
0.02
0.02
0.03
0.03
0.13
0.09
0.02
0.17
–
–
–
–
0.05
0.04

Note: B = unstandardized coefficient of regression; SE = standard error.
**p < 0.01 (* at p < 0.05).
4
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Table 4
Number of children choosing each portion of brownie or applesauce.
Group

Food sensory imagery
Control
a

Brownie

Applesauce
a

a

Portion 1

Portion 2 ( × 1.5 )

Portion 3 ( × 2.25 )

Portion 1

Portion 2 ( × 1.5a)

Portion 3 ( × 2.25a)

8
2

13
6

63
78

24
24

15
25

44
36

As a multiple of the recommended serving size. Each portion is 50% bigger than the preceding one.

Fig. 4. Average chosen portion size of brownie of the two sensory imagery
groups (control vs. food sensory imagery) according to the child's slowness in
eating evaluated with the Children's Eating Behavior Questionnaire (Wardle
et al., 2001).

Fig. 3. Average chosen portion size of brownie for the two sensory imagery
groups (control vs. food sensory imagery) according to the child's initial hunger
evaluated on a visual analog scale (0–13.5 cm) from “I'm not hungry at all” to
“I'm very hungry” (adapted from Lange et al., 2019).

3.3. Moderating effects of individual characteristics on the effectiveness of
sensory imagery

Table 5
Regression results (unstandardized coefficients and standard errors): Effect of
food sensory imagery and children's and parental characteristics on portion size
selection.
Predictor

Children's eating trait model
Intercept
Imagery
Liking for sweetness and fattiness sensations
Restrained eating
Slowness in eating
Food responsiveness
Imagery X liking sweetness and fattiness
sensations
Imagery X slowness in eating
Imagery X food responsiveness
Imagery X restrained eating
Wave
Initial hunger
Child's zBMI
Parental feeding practices model
Intercept
Imagery
Parental restriction
Parental pressure to eat
Imagery X parental restriction
Imagery X parental pressure to eat
Wave
Initial hunger
Mother's BMI
Mother's level of education
Child's zBMI

Brownie

The model with the children's individual characteristics revealed no
statistically significant effect for applesauce. For brownie, however, it
showed that children with a high liking for sweetness and fattiness
sensations (B = 0.05, t (116) = 2.77, p < 0.01) chose larger portions
independently of imagery conditions (see Table 5). The main effect of
sensory imagery was negative and statistically significant (B = −0.18, t
(116) = −3.09, p < 0.01) and there was a positive interaction between sensory imagery condition and slowness in eating (B = 0.16, t
(116) = 2.15, p < 0.05). This means that food sensory imagery reduced portion size selection, and that this effect was stronger among
fast eaters (see Fig. 4). Other effects were not statistically significant.
The model with the parents’ individual characteristics revealed no
statistically significant effect for applesauce. For brownie, however, it
showed a statistically significant negative main effect of sensory imagery condition (B = −0.15, t (117) = −2.67, p < 0.01) and a negative interaction between sensory imagery condition and parental
pressure to eat (B = −0.21, t (117) = −2.56, p < 0.05) (see Table 5).
This interaction indicates that the sensory imagery intervention worked
better among children whose parents pressure them to eat. Other effects
were not statistically significant (Fig. 5).

Applesauce

B

SE

B

SE

2.07**
−0.18**
0.05**
0.00
0.03
0.01
0.05

0.03
0.06
0.02
0.00
0.04
0.04
0.03

1.72**
0.07
0.05
−0.00
0.07
0.09
0.06

0.05
0.09
0.03
0.01
0.06
0.07
0.05

0.16*
0.07
−0.00
0.08
0.02*
0.03

0.07
0.07
0.01
0.06
0.01
0.03

−0.11
0.04
0.02
0.08
0.01
0.05

0.12
0.12
0.02
0.10
0.02
0.04

2.03**
−0.15**
0.08
−0.05
0.17
−0.21*
0.05
0.04**
0.00
0.01
0.03

0.19
0.06
0.06
0.04
0.13
0.08
0.07
0.01
0.00
0.02
0.02

1.35**
0.12
−0.18
0.00
−0.09
−0.13
0.14
0.01
0.02
−0.02
0.04

0.32
0.09
0.11
0.07
0.22
0.14
0.10
0.02
0.01
0.04
0.04

4. Discussion
This study shows that a food sensory imagery intervention led 171
children aged between 7 and 11 years old to choose and eat on average
7.1% less brownie during an afternoon snack. This finding replicates
the findings of two studies with adults offered a similar food (Chang
et al., 2018; Cornil & Chandon, 2016a) and one small study with 42
children aged 4 or 5 (Cornil & Chandon, 2016a).
Second, this study extends the literature by showing that food
sensory imagery did not influence children's selection of applesauce
portion. This raises the question of why sensory imagery led to portion

Note: B = unstandardized coefficient of regression; SE = standard error.
**p < 0.01 (* at p < 0.05).
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possible portion sizes of each snack, especially in the control condition.
It is likely that the effects of the intervention would have been even
stronger if the children had been able to choose an even larger piece of
brownie. For example, brownies sold at Starbucks or Dunkin’ Donuts
have between 440 and 470 kcal (vs. 328 for our largest size). However,
it was not deemed ethically appropriate to offer these kinds of portion
sizes, which contain too many calories for a mid-afternoon snack for
children of this age.
Further, children chose predetermined portions of snack. It would
be interesting to explore the robustness of the findings in a different
study paradigm that would allow children to serve themselves. Future
research could also examine foods than can be easily cut into individual
portions (Almiron-Roig, Navas-Carretero, Emery, & Martínez, 2018) or
foods already sold in small pre-cut portions, such as candies, for which
it is the number of units more than the size of the portions that drives
portion size selection (Ferrage, R. Fries, Godinot, Labbe, & Martin,
2018; Labbe et al., 2018). In addition, it would also be interesting to
extend the selection of photos used for the imagery interventions.
Photos not associated with nature could be used in the control (nonfood
imagery) condition, and photos with fruits or other healthy foods, rather than of energy-dense, chocolate foods could be used in the food
imagery condition, as this could increase consumption of foods with
low energy density, like applesauce.
Finally, it would be interesting to study the effectiveness of sensory
imagery over time. On the one hand, it is possible that this effectiveness
declines after several interventions. On the other hand, it is also possible that after several interventions, people – and especially children –
learn to spontaneously engage in sensory imagery whenever confronted
with a selection of portion size.
In conclusion, food sensory imagery may be a useful intervention to
nudge children towards healthier portion size because it reduces portion size selection of an energy-dense snack without reducing portion
size selection of a healthier, less energy-dense snack.

Fig. 5. Average chosen portion size of brownie of the two sensory imagery
groups (control vs. food sensory imagery) according to parental pressure to eat
evaluated with the Kids' Child Feeding Questionnaire, as declared by the child
(Monnery-Patris et al., 2011).

selection downsizing for an unhealthy energy-dense food but not for a
healthier snack. Earlier work suggested that sensory imagery leads to
portion downsizing by helping people anticipate that moderate portions
of energy-dense foods are as palatable and as satiating as larger portions
(Cornil & Chandon, 2016a). Given that people are already fairly accurate at predicting the satiating effect of foods with low calorie density,
such as fruits or vegetables (Brunstrom et al., 2018), the lack of effect
for applesauce could be driven by children's ability to anticipate that
the recommended serving size of applesauce, which was the smallest
one available, was the optimal size.
This study also showed that food sensory imagery was particularly
effective among children who were relatively less hungry at the time of
the experiment. This result seems inconsistent with previous studies
showing that sensory imagery reduces unhealthy eating in hungry but
not in sated participants (Arch et al., 2016; Chang et al., 2018; Cornil &
Chandon, 2016a; Papies, Barsalou, & Custers, 2012). A likely explanation is that hunger was higher in the current study than in past studies.
In our study, mean hunger was rated at 6.92 cm on a 13.5-cm visual
analog scale (significantly above the midpoint), whereas hunger ratings
were between 3.5 and 4 on a 1- to 9-point scale (below the midpoint) in
all of Cornil and Chandon's (Cornil & Chandon, 2016a) studies. It is
therefore possible to reconcile these results as indicating that sensory
imagery is especially effective when people are moderately hungry and
less effective when they are either sated or very hungry.
Additionally, we found that some children's and parental characteristics moderated the effect of food sensory imagery on portion size
selection. The food sensory imagery intervention was especially effective among children who tend to eat fast. As suggested in a recent review paper (Zuraikat et al., 2019), one explanation could be that children who usually eat fast are less able to forecast the effects of portion
size on their own satiation and eating enjoyment because they do not
take the time necessary to notice that moderate portions can be as satisfying as larger ones and because faster eating delays sensory specific
satiation. This is consistent with studies showing that people who tend
to focus on the “visceral” pleasure of eating (derived from the satisfaction of eating urges) tend to choose larger portions than those who
appreciate the “epicurean” pleasures of eating, those that derive from
the aesthetic appreciation of the sensory and symbolic value of the food
(Cornil & Chandon, 2016b).
Concerning parental characteristics, sensory imagery was especially
effective among children who have parents who pressure them to eat by
asking them to clean up their plates. It is likely that this parental
pressure has impaired the ability of these children to anticipate the
effects of food quantity on satiation and liking.
This study has limitations. First, most children chose the largest
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