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Abstract
Overweight is becoming more common in children, but we know nearly nothing about the eating
behavior of overweight children. Learning theory predicts that overeating follows from learned
associations between the smell and taste of palatable food on the one hand and intake on the other
hand. It was tested whether overweight children overeat after confrontation to these cues. They indeed
failed to regulate food intake after both the exposure to the intense smell of tasty food (without eating
it) and after eating a small preload of appetizing food, whereas normal-weight children decreased their
intake after both cues. Overweight children are thus more vulnerable to triggers of overeating. Their
overeating was not related to psychological factors like mood, body esteem, and a restrained eating
style, but it was related to cue-elicited salivation flow. Apart from supporting the cue reactivity model
of overeating, the data point to an interesting satiety phenomenon in normal eaters after prolonged and
intense smelling palatable food without eating it.
D 2003 Elsevier Science Ltd. All rights reserved.
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1. Introduction
Obesity is a major health problem and its prevalence is rising, not only in the United States
but also in the Netherlands; about 40% of the Dutch adults is overweight or obese now
(Visscher, Kromhout, & Seidell, 2002). Moreover, the prevalence of Dutch overweight
children increased from 9.5% in 1980 to 13.5% in 1997 (Hirasing, Fredriks, van Buuren,
Verloove-Vanhorick, & Wit, 2001). The risk of being an obese adult is significantly higher for
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overweight children than for their nonoverweight counterparts (Dietz, 1995), implicating that
the prevention of adult obesity should start in childhood. However, little is known about the
eating behavior of overweight children. Laessle, Uhl, and Lindel (2001) found that the
presence of the child’s mother led to faster eating in overweight children as compared to
normal-weight children, whereas in the absence of their mother, the speed of eating was the
same in overweight and normal-weight children. The authors argue that instrumental learning
principles might be responsible for the overeating of overweight children in the presence of
their mothers; a parent giving frequent prompts to eat in order to get the plate empty lowers
the self-control of overweight children and increases their caloric intake in that way.
When parents prompt their children to eat when food is available, classically conditioned
associations between cues that predict food intake and actual eating behavior will be strong.
The classical conditioning model of overeating states that after systematic association of cues
with food intake, the cues will reliably signal the food effects such as increased blood sugar
and salivary flow (Jansen, 1998). The moment the cues are good predictors of intake, they
acquire the ability to elicit physiological responses that are useful for digestion (e.g.,
salivation and insulin responses), which is called cue reactivity. That physiological cue
reactivity is supposed to be experienced as appetite or craving and increases the likelihood of
food intake (Jansen, 1998). The predictive cues often are directly related to food intake (such
as the smell and taste of food), but they might also be contextual (e.g., home, company) or
interoceptive (e.g., feelings, cognitions). Indeed, a large number of studies showed that the
physiological responses brought about by food intake, e.g., insulin release, blood sugar
increase, and salivation, can be brought under the control of any stimulus predictive of food
intake, like odors, sounds, time of the day, eating-related situations, seeing, smelling, tasting,
and even thinking of food (Nederkoorn, Smulders, & Jansen, 2000; Rodin, 1985; Wardle,
1990; Woods, 1991), and some recent studies support the idea of cue reactivity in binge eaters
and obese people as a method of priming the body to absorb and use the nutrients to ingest
(Karhunen, Lappalainen, Vanninen, Kuikka, & Uusitupa, 1997; Mattes, 1997; Vögele &
Florin, 1997). Furthermore, mere exposure to cues that typically predict food intake, i.e., the
taste or smell of tasty food, led to overeating in people that tried to restrain their food intake
(Fedoroff, Polivy, & Herman, 1997; Jansen & van den Hout, 1991; Rogers & Hill, 1989).
Classically conditioned associations between cues that predict food intake and actual
eating behavior might be stronger in overweight than in normal-weight children since parents
of overweight children more frequently prompt their children to eat their plate empty (Laessle
et al., 2001) and overweight children show higher external eating styles, meaning that their
intake is more often triggered by food cues like seeing or smelling food (Braet & van Strien,
1997). Both increase the probability that a food cue is followed by food intake, which
strengthens the bond between cues and intake and makes smell and taste more predictive of
intake in overweight than in normal-weight children.
If associations between cues predicting food intake and actual eating are stronger in
overweight than in normal-weight children, overweight children will show more cue
reactivity and caloric overconsumption after confrontation with food cues than normalweight children. In the present study, it was predicted that overweight children report more
appetite and hunger and show increased salivary flow—as an objective index of appetite/
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hunger—after confrontation with cues that elicit appetite (eating a tasty preload, smelling
tasty food) than normal-weight children. It was also expected that the exposure to food cues
leads to increased caloric intake in the overweight children, and that increased cue reactivity
(appetite/hunger/salivation) and increased food intake are related. Because current models of
overeating stress the importance of restraint, low body esteem, and mood as triggers of
disinhibited eating (e.g., Fairburn, Marcus, & Wilson, 1993; Rosen, 1996; Wegner et al.,
2002), we also explored whether restraint, body esteem, and mood play a role in the
overeating of overweight children.

2. Method
2.1. Design
Overweight and normal-weight children between 8 and 12 years participated three times in
a taste test: after the consumption of an appetizing preload (preload condition), after the
intense smelling of tasty food (exposure condition), and after playing without food
confrontation (control condition). The order of conditions was counterbalanced and for each
participant there was a 1-week gap between conditions. Main dependent variable was caloric
intake during the taste test. Also, salivary flow and self-reported mood, appetite, and hunger
were measured before and after the manipulations.
2.2. Participants
Advertisements in local newspapers asked for normal-weight and overweight children
between 8 and 12 years old to participate in a threefold taste test. They were told that the goal
of the experiment was to determine the stability of taste perception. Participants were 17 boys
and 14 girls. By using the Dutch weight–height tables of Van Wieringen and Roede (1985), it
was determined whether the child was either normal weight or overweight. Participants with a
weight equal to or higher than the 90th percentile for their height and gender were categorized
as overweight (7 boys and 9 girls), whereas participants with a weight lower than the 90th
percentile for their height and gender were categorized as normal weight (10 boys and 5
girls). Participant characteristics are given in Table 1.
2.3. Assessment
2.3.1. Cue reactivity
Cue reactivity was defined as increased appetite (how much do you like to eat something
tasty now), increased hunger (how hungry are you now), and increased salivation response.
Appetite and hunger were measured on nine-point scales. The meaning of five cartoon faces
was explained; the first face reflected someone who is very sad, the next face was a bit sad,
the next one had a neutral expression, the next face was happy, the last face reflected someone
who is very happy. The participants could also rate in between two faces, resulting in a nine-
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Table 1
Participant characteristics

Age (year)
BMIa
Body esteemb
EDE—restraint childc
EDE—restraint parentd

Normal weight subjects (n = 15)

Overweight subjects (n = 16)

Mean (S.D.)

Mean (S.D.)

10.0 (1.5)
16.8 (1.9)
19.7 (3.7)
0.29 (0.5)
0.23 (0.3)

9.6 (1.2)
23.3 (3.7)
15.6 (5.1)
0.99 (1.1)
0.88 (0.9)

t(29)

P

0.8
6.1
2.5
2.2
2.7

NS
< .001
< .05
< .05
< .05

a

BMI = body mass index = weight (kg)/height2 (m).
b
Body esteem = Physical Appearance subscale of the SPPC (Harter, 1985; Dutch translation: Veerman et al.,
1997).
c
EDE—restraint child = Restraint subscale of the child Eating Disorder Examination completed by the child
(Fairburn & Cooper, unpublished manuscript; Dutch translation: Decaluwé & Braet, unpublished manuscript).
d
EDE—restraint parent = Restraint subscale of the child Eating Disorder Examination completed by the parent
about the child.

point scale. Higher scores reflect more appetite and more hunger. Salivary flow was measured
with two small cotton dental rolls (Hartman). The dental rolls were placed between the cheek
and lower gum on the left and right side and each saliva collection time was 1 min. The
weight of the dental rolls in a small plastic box was registered before and after the saliva was
collected (Mettler Toledo balance).
2.3.2. Body esteem
Body esteem was measured with the Physical Appearance subscale of the Self-Perception
Profile for Children (SPPC, Harter, 1985; Dutch translation: Veerman, Straathof, Treffers,
Van den Bergh, & ten Brink, 1997). The 36-item SPPC measures perceived competence as
part of one’s self-esteem and is related to five specific domains, such as school, sport, and
physics, and a sixth subscale measures global self-worth. Higher scores mean higher
perceived competence for the scored domain. The mean internal consistency of the Dutch
Scale is .73 and the mean stability (test–retest) is .76 (Veerman et al., 1997). In the present
study, the scores on the Physical Appearance subscale were used as an index of body esteem.
Lower scores on the Physical Appearance subscale reflect lower body esteem.
2.3.3. Restrained eating
The intention to restrain food intake was measured by the Restraint subscale of the Eating
Disorder Examination (EDE, Fairburn & Cooper, 1993). The five items were exactly copied
from an unpublished Dutch version of the Child EDE (Decaluwé & Braet, unpublished
manuscript). To prevent that the children became aware that their eating style was of
particular interest, the five restraint items were interspersed within a 34-item interview that
was announced as a lifestyle interview. The interview included habits like how often they
work at a computer, at what time they go to bed, whether they read often, and if they play
sports. The restraint items all asked over the past four weeks: ‘‘Over the past four weeks (1)
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. . .have you deliberately been trying to cut down on what you eat, even if you haven’t
managed to do this? (2) . . .have there been any days when you have not eaten anything for
most (8 hours) of the day? (3) . . .have you wanted your tummy to be empty—I mean not to
have anything in it at all? (4) . . .have you tried not to eat any foods that you like, even if you
haven’t managed this? And (5) . . . have you tried to stick to certain definite rules about your
eating; for example, only allowing yourself a certain amount of food, or a certain number of
calories, or rules about what you should eat or when you should eat? Each restraint item was
scored on a 0–6 intensity or frequency scale and the total restraint score was determined by
calculating the mean score, thus ranging from 0 to 6; higher scores reflecting a more
restrained eating style. To cross-validate the restraint scores, a parent of the child was also
interviewed on the restraint of the child.
2.3.4. Mood
Mood was measured on a nine-point scale with five cartoon faces, identical to the
measurement of appetite and hunger. Instead of asking for appetite and hunger, ‘‘how do
you feel now’’ was asked.
2.4. Manipulations and taste test
2.4.1. Taste test
The participants participated three times in a taste test; during 3 weeks, they participated
once a week, each week on the same day of the week and at the same time of day. During the
taste test, the participants were presented with seven large dishes with sweet and salty snacks:
M&M’s (about 1100 g; 483 kcal/100 g), sugar peanuts (about 950 g; 520 kcal/100 g), small
pieces of cake (about 750 g; 403 kcal/100 g), pieces of Milky Way (about 750 g; 447 kcal/100
g), crisps (about 550 g; 550 kcal/100 g), and savory nuts (about 800 g; 520 kcal/100 g). The
child was invited to taste the foods and to complete a questionnaire on the taste of all the food
items. Each taste test was preceded by one of the three following manipulations: (a) eating a
preload, (b) exposure to the smell of the food without eating, and (c) playing (with Lego or
drawing/colouring). The order of manipulations was counterbalanced.
2.4.2. Preload
Participants were given a preload of the taste test: 5 g M&M’s (24.2 kcal), 5 g sugar
peanuts (26 kcal), 5 g cake (20.2 kcal), 5 g Milky Way (22.4 kcal), 5 g crisps (27.5 kcal), and
5 g savory nuts (26 kcal). Together, the preload weighed 30 g and consisted of 146 kcal. The
participants were asked to eat it all within 10 min. All participants ate the entire preload.
2.4.3. Exposure
During the exposure, participants intensely smelled large amounts of food on dishes for 10
min. The same dishes and amounts of food used in the taste test were used for the exposure. A
dish was put right under the nose, and the participant was instructed to intensely smell the
food. During the 10 min of exposure, the experimenter modeled and stimulated the
participants to intensely smell each food item, without eating it (response prevention).
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2.4.4. Control
In the control condition, participants were not exposed to food cues but were invited to
play with Lego or to draw/colour during 10 min.
2.5. Procedure
Participants came to the laboratory with one of their parents. In the first session, the
procedure of the experiment was explained and the child’s height and weight were
determined. The second author interviewed the child on lifestyle and restrained eating (see
Assessment), while the third author interviewed the parent in an adjacent room. After the
interview, the child completed the Dutch version of the SPPC and the parent signed an
informed consent to be sure that their children were permitted to taste snacks containing fat
and sugar. Then the parent and child were joined and appointments for the taste tests were
made. The child was instructed not to eat anything within two hours before participation in
the taste test. In the second, third, and fourth sessions, the manipulations and taste tests were
done. During the manipulations and taste tests, the children were in the laboratory with the
experimenter and the parent waited in an adjacent room.
In each taste test session, the child first completed the subjective state scales (appetite,
hunger, mood) and saliva flow was measured without any food stimuli present. Then the
manipulation took place (preload, exposure, or control) for 10 min. During the manipulation,
the experimenter was in the laboratory with the child. After the manipulation, the subjective
states and saliva flow were measured again, with the food stimuli still present in the exposure
condition. Then the taste test took place; the preweighed dishes with food were placed on the
table in front of the child. The child was instructed to taste as much of the food as needed or
wanted to complete a taste questionnaire and to wait for the experimenter after finishing the
questionnaire. Then the experimenter left the laboratory for 15 min. Completing the
questionnaire took about 7 min. After the taste test was finished, the second experimenter
took away the remaining food and reweighed it. After participation in the third taste test, the
child and the parent were thanked for participation; the child received a present and the parent
was given euro 18.

3. Results
Hypothesis 1: Overweight children show more cue reactivity after confrontation with food
cues, i.e., they report more appetite/hunger and show increased salivary flow after eating a
tasty preload and smelling tasty food than after a neutral cue.
Because Pearson’s product–moment correlations between hunger and appetite were highly
significant (r=.81), it was decided to restrict cue reactivity measures to appetite and salivation.
Table 2 shows the appetite and salivation responses for each group before and after the
manipulations. For each dependent variable (appetite and salivation), a 2 (Group: overweight
vs. normal weight) ! 2 (Time: before vs. after manipulation) ! 3 (Condition: preload vs.
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Table 2
Appetite ratings, salivary flow, and mood ratings of overweight (n = 16) and normal-weight (n = 15) 8 – 12-yearold children before and after the manipulations: eating a preload, exposure to the intense smell of tasty food, and
playing
Eating a preload
Overweight

Normal weight Overweight

Before After Before
Appetite

6.8
(2.0)
Salivary
0.48
flow (mg) (0.2)
Mood
7.6
(1.5)

6.1
(2.7)
0.62
(0.4)
7.8
(1.6)

Exposure to smell

7.9
(1.4)
0.48
(0.3)
8.3
(0.9)

Control: playing

Normal weight Overweight

Normal weight

After

Before After Before

After

Before After Before

After

7.7
(1.1)
0.5
(0.4)
7.9
(1.3)

7.0
(2.0)
0.5
(0.3)
7.8
(1.6)

8.5
(0.6)
0.6
(0.4)
8.3
(0.8)

6.6
(2.1)
0.65
(0.4)
7.8
(1.2)

8.0
(1.4)
0.51
(0.4)
8.0
(1.1)

7.5
(2.0)
0.59
(0.4)
8.0
(1.3)

8.0
(1.1)
0.52
(0.3)
8.0
(1.1)

7.1
(2.1)
0.58
(0.3)
7.9
(1.2)

7.7
(1.5)
0.52
(0.4)
8.3
(0.8)

Mean scores are given with standard deviations in parentheses.

exposure to smell vs. control) ANOVA with time and condition being within-subject variables
and group a between-subject variable was run. Significant interactions were further examined
with contrast analyses. For appetite, the ANOVA showed a significant main effect for group
[ F(1,29) = 4.2, P < .05], a main effect for condition [ F(2,28) = 6.0, P < .01], and a significant
Condition ! Time interaction [ F(2,28) = 8.3, P = .001]. No other significant main or interaction effects were found. Contrast analyses showed that the overweight children reported less
appetite than normal-weight children ( P < .05). Furthermore, they showed that appetite was
significantly higher in the exposure condition than in the preload condition ( P < .005) and
marginally significantly higher than in the control condition ( P < .08). Judging from the means,
the Condition ! Time interaction points to a significant difference between the appetite change
in the preload condition versus the appetite change in the control and exposure condition; in the
control and exposure condition, appetite increased after the manipulation, whereas appetite
decreased for both groups after the preload.
For salivation response, the ANOVA showed no significant main or interaction effects at
all, meaning that the manipulations did not significantly influence salivary flow, and that the
overweight and normal-weight groups did not differ significantly in salivary response.
All in all, the overweight children reported less appetite than normal-weight children, and
no evidence for increased cue reactivity in overweight participants after being confronted
with disinhibiting stimuli was found. While exposure led to increased appetite and the preload
to decreased appetite, the effect was the same for both the overweight and normal-weight
groups.
Hypothesis 2: Eating a preload and being exposed to food cues increase the caloric intake of
overweight children.
Fig. 1 shows the caloric intake of normal-weight and overweight children in the three
conditions. The intake data were not normally distributed and were therefore log-transformed.
The analyses were done on the log-transformed data in a multivariate 3 ! 2 (Condition ! Group) ANOVA, with condition being a within-subject variable and group a
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Fig. 1. Mean kilocalorie intake of normal weight (n = 15) and overweight 8 – 12-year-old children (n = 16) after
forced consumption of a preload (preload condition), after 10 min of intense exposure to the smell of tasty food
(exposure condition), and after 10 min of playing (control condition).

between-subject variable. The analysis showed neither a main effect for group [ F(1,29) < 1],
nor a main effect for condition [ F(2,28) = 1.6, NS]. There was, however, a significant
Group ! Condition interaction [ F(2,28) = 3.97, P = .03]. Introducing gender and restraint as
covariates did not change the results. Contrast analyses with the control condition as reference
showed that overweight children did not reduce their intake after eating a preload ( F < 1),
whereas normal-weight children ate significantly less after consuming a preload ( F = 5.7,
P = .03). After the intense smelling of tasty food during the exposure, the overweight children
tended to eat more ( F = 3.3, P = .09), whereas the normal-weight children reduced their intake
significantly after being exposed to the smell of tasty food ( F = 6.2, P < .03).
The data thus show that overweight children do not regulate their food intake after a
preload, whereas normal-weight children do. Furthermore, they show that normal-weight
children eat significantly less after intense exposure to the smell of tasty food, whereas
overweight children tend to eat even more after the exposure.
Hypothesis 3: The increased intake of overweight children is related to increased cue
reactivity.
Pearson’s product–moment correlations were calculated for the changes in appetite and
salivary flow (the difference between baseline measurement and the measurement after the
manipulation) on the one hand and caloric intake on the other hand. No significant correlations
between appetite changes and caloric intake were found. The data showed however marginally
significant relations between salivary flow increase and caloric intake in the exposure
condition (r = .3, P = .09) and the control condition (r = .33, P = .07), meaning that in these
conditions an increase in salivation was related to an increase in food intake. Further analyses
showed that in particular, the overweight participants showed a highly significant correlation
between caloric intake and salivary flow after exposure (r = .62, P = .01), whereas this relation
was almost absent in the normal-weight group (r = .05, NS).
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Hypothesis 4: Restraint, body esteem, and mood are related to caloric intake after
disinhibitors such as smelling and tasting tasty food; it is expected to find a positive relation
between restraint and intake (more restraint, more intake), a negative relation between body
esteem and caloric intake (lower body esteem, more intake), and a negative relation between
mood and caloric intake (lower mood, more intake).
Pearson’s product–moment correlations were calculated between caloric intake on the one
hand, and restraint, body esteem, and mood on the other hand. The data showed no significant
relations between restraint and caloric intake (r = " .15), mood and caloric intake (r = .18),
body esteem and caloric intake (r = .17) after a preload, no significant relations between
restraint and caloric intake (r = " .12), mood and caloric intake (r = " .06), body esteem and
caloric intake (r = " .02) after exposure, and no significant relations between restraint and
caloric intake (r = " .11), mood and caloric intake (r = .19), body esteem and caloric intake
(r = " .07) after the control manipulation. It is concluded that neither restraint nor body
esteem and mood were related to the amount of food intake in overweight and normal-weight
children.

4. Discussion
The main question of the present study was whether overweight children would show
increased cue reactivity and food intake after eating a tasty preload and after the intense
smelling of tasty food. It was also examined whether cue reactivity, restraint, mood, and body
esteem were related to caloric intake. The data indeed show that overweight children do not
regulate their food intake like normal-weight children do. Normal-weight children eat less
after having eaten a preload and after intense exposure to the smell of tasty food, whereas the
overweight children do not lessen their intake after confrontation with both food cues. They
even eat marginally more after the intense exposure to the smell of tasty food.
Although the overweight and normal-weight children showed dissimilar eating patterns
after the introduction of tasty food cues, no evidence for more cue reactivity in overweight
participants after being confronted with disinhibiting stimuli was found. Though they did not
show more reactivity, the correlational data support the idea that cue reactivity is related to
intake only in the overweight children; a strong correlation between the exposure-elicited
salivary flow and caloric intake in overweight children was found, and not in the normalweight ones. No relations between caloric intake on the one hand and restraint, body esteem,
and mood on the other hand were found.
What do these data mean? First of all, they show that overweight children eat normal
amounts when tempting food cues are lacking. But when the overweight children are tempted
by the taste or intense smell of tasty food, they show abnormal eating patterns; they do not eat
less after these cues like normal-weight children do and thus fail to regulate their intake. In
other words, overweight children are more vulnerable to triggers of overeating.
What makes overweight children more vulnerable to triggers of overeating? It was
hypothesized that their vulnerability would follow from a learned association between the
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tempting cues and increased intake. Although the cues did not elicit increased cue reactivity
(appetite, salivation) in the overweight group, the cue-elicited salivary response of the
overweight sample was significantly related to their increased intake. Clearly, the cues
elicited reactivity-related overeating in the overweight sample and not in the normal-weight
sample, a finding that supports the idea that classically conditioned associations between cues
that predict food intake (smell, taste) and actual eating behavior are stronger in overweight
than in normal-weight children.
A point of concern is that the standardized preload might have worked as a prime in the
overweight children, whereas it might have produced sensory-specific satiety in the normalweight children. When a food is eaten to satiety, its reward value decreases to zero, and this is
accompanied by a decreased pleasantness of the taste and smell of the food, i.e., sensoryspecific satiety (Rolls & Rolls, 1997). The preload was the same as the food used in the taste
test, and although the amount of kilocalories of the preload was quite low for everybody, the
energy needs of, e.g., a lean 8-year-old are lower than the energy needs of an overweight 12year-old. The small preload might have primed the overweight children whereas it might have
led to some sensory-specific satiety in the normal-weight children.
Interesting though is that the exposure to food cues—without eating a preload—led to
the same eating pattern. It is particularly exciting that normal-weight children ate less
after a 10-min period of intense smelling of the tasty food without eating it. In our lab,
we have found the same eating pattern earlier, in normal-weight unrestrained eating
females (Jansen & van den Hout, 1991); after a 10–12-min period of intense smelling
tasty food without eating it, unrestrained normal-weight females ate significantly less than
without having smelled the food. The present sample of normal-weight children showed
identical behavior. Sensory-specific satiety might also explain normal people’s eating
behavior after the intense smelling of food. Could it be that normal-weight and
unrestrained samples reach satiety earlier through the intense smelling of food than
overweight or restrained eating samples? It has been documented that sensory-specific
satiety does not require food to enter the gastrointestinal system (Rolls & Rolls, 1997).
Also, chewing the food without swallowing it can produce sensory-specific satiety, and
even more important in the light of the present findings is the fact that a 5-min period of
olfactory stimulation alone (i.e., smelling) produced decreased pleasantness of the smell
of the food, which is called olfactory sensory-specific satiety (Rolls & Rolls, 1997).
Moreover, it was found that food intake is controlled by a sensory-specific decrease in
neural activity in the orbitofrontal cortex, which is independent of gut feedback from the
food entering the stomach (O’Doherty et al., 2000). The implication is, according to the
authors, that the intake of foods can be limited by presenting the same odor for a period
of at least several minutes, and that is exactly what we found in normal-weight
unrestrained eating adults and the present sample of normal-weight children. The smell
of the food may have induced some satiety, like the preload did, leading to decreased
food intake in the normal-weight children. The present data also show that overweight
children did not reach satiety, not even after a 10-min period of intense smelling. They
even showed a tendency to eat more after smelling than without smelling, which makes
it of great interest to measure whether there is a slowing down of the sensory-specific

A. Jansen et al. / Eating Behaviors 4 (2003) 197–209

207

decrease in neural activity in people that show a tendency to overeat. Indirect post hoc
evidence for this idea is given in our studies on the extinction of craving in binge eaters;
binge eaters show increased craving after they started smelling their binge food (without
eating it), and the top of their craving is after about 20 min, after which craving
gradually declines (see, e.g., Jansen, Broekmate, & Heijmans, 1992; Jansen, Elgersma,
Nederkoorn, & Smeets, 2002).
Relating these findings to the cue reactivity model, it might be hypothesized that tasting or
intense smelling of palatable food works as a prime that elicits cue reactivity especially in
participants that are used to eat after being confronted with these cues, like overweight
children. The same cues do not elicit reactivity in normal participants that do not always eat
after confrontation with these cues; they show sensory-specific satiety responses. Note that
the priming cues will elicit reactivity as long as they are reliable predictors of intake. The
model predicts that the cue reactivity will lead to overeating until the cue-intake bond is
broken by prolonged and repeated nonreinforced exposure to the cues. During cue exposure,
the participant is exposed to the cues (smell, taste) and prevented from intake, which at last
leads to reduced reactivity and craving (Jansen, 1998; Jansen et al., 2002). In the light of the
present data, cue exposure with response prevention might be a promising new treatment
strategy for child obesity.
It is remarkable that the present sample of overweight children showed an eating pattern
that is also found in normal-weight but highly restrained eating females. In many studies, it
has been documented that restrained eating females counter-regulate (Herman & Polivy,
1980) or fail to regulate (Jansen, Merckelbach, Oosterlaan, Tuiten, & van den Hout, 1988)
their intake after a preload. The current explanation for the counter-regulation and nonregulation of highly restrained eaters is that it is caused by their restrained eating style (e.g.,
Herman & Polivy, 1984). Although it certainly might be concluded from most data on
restraint and counter-regulation that a restrained eating style and counter-regulation are
related, it should be noted that most of these studies are quasi-experimental in nature (restraint
is not manipulated) and thus do not say anything about the causal relation between restraint
and the failure to regulate. In the present study, restraint was not at all related to caloric intake.
It is possible that the present sample of young overweight children did not yet restrain their
food intake. Perhaps they will become more or less successful restrained eaters trying to
reduce their excessive intake when they grow older and become more conscious of the
negative physical and social consequences of being overweight. If that is the case, their future
restrained eating style follows a tendency to overeat and reflects a fight against eating more
than needed instead of eating less than needed, a possibility that Lowe (1993) discussed years
ago.
All in all, it might be concluded that overweight children fail to regulate their food intake
when they are confronted with temptations like the intense smell and taste of appetizing food.
Their overeating is not related to psychological factors like mood, self-esteem, and a
restrained eating style, but strongly correlates with induced salivation flow. A fascinating
idea that needs to be tested is whether the failure of overweight children to regulate intake is
paralleled by a slowing down of the sensory-specific decrease in neural activity in the
orbitofrontal cortex, which is responsible for olfactory sensory-specific satiation.
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