MSc THESIS

Trust the body or the mind?
Trusting the body’s internal processes for self-regulation of eating under interference
of cognitive satiety cues

Author: Minela Alić
Student number: 950101011210
Course code: MCB80433
Supervisors: Aikaterini Palascha and Ellen van Kleef
Second reader: Hans van Trijp
Date: September 2017 – February 2018

1

ABSTRACT
The aim of the study was to investigate whether and how trust in one’s body to self-regulate eating
(internal trust) influences reliance on internal signals of hunger and satiety for food intake. Essentially,
the answer to this question would help determine the construct validity of internal trust as a measure
of intuitive eating, as measured by the Dutch Intuitive Eating Scale (DIES). In order to answer the
research question, we investigated the main- and interactive effects of internal trust and externally
imposed satiety expectations on perceived satiety and food intake. The study failed to show that hightrust individuals are more resilient against false external information on satiating value of the smoothie
compared to low-trust individuals with regards to perceived satiety and food intake. Since most results
in this study were non-significant, further research is necessary to provide evidence for the construct
validity of internal trust as measure of intuitive eating.
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INTRODUCTION
Over the last few decades, there have been major changes in the food environment, such as increases
in food accessibility, food salience and decreases in the costs of food. External cues often prompt
people to eat (more) (Zuraikat, Roe, Privitera, & Rolls, 2016) and individuals are often not aware of
how the food environment affects their eating (Cohen, 2008). On the other hand, consumers are often
not fully aware or responsive to how hungry or satiated they are, except at a point of extreme hunger
or satiety (Herman & Polivy, 2008). Thus, a conflict exists between internal hunger or satiety felt by
individuals and the external environment which tells individuals how much to eat. Together with the
changing food environment, this conflict may cause people to overeat. Regular overconsumption can
cause obesity since excessive energy is stored in the human body as fat (Cohen, 2008). In fact, multiple
studies have found that overweight people are more influenced by all sorts of external cues in their
food intake, while non-overweight people are more influenced by internal physiological feelings of
hunger and satiety (e.g. Wansink, Payne, & Chandon, 2007; Herman & Polivy, 2008; Zoon, De Wijk, De
Graaf, & Boesveldt, 2014).
In light of the obesogenic food environment, there has been upcoming research on ‘mindful’ or
‘intuitive’ eating practices, with varying results on the effectivity of those practices (Van Dyke &
Drinkwater, 2014; Warren, Smith, & Ashwell, 2017). Some studies found that placing the focus on
internal physiological signals of hunger and satiety can help people balance food intake and maintain
their weight (e.g. Van de Veer, Van Herpen, & Van Trijp, 2016). However, other studies have found
that external cues obstruct attempts to eat according to internal signals (e.g. Cavanagh, Vartanian,
Herman, & Polivy, 2014; Anderson, Schaumberg, Anderson, & Reilly, 2015). Another problem is the
lack of theorizing and clear defining of concepts such as intuitive eating. Specifically, it has been argued
that there are inconsistencies and misspecifications in the conceptualization of intuitive eating, with
implications on how the construct has been measured so far (Palascha, Van Kleef, De Vet, & Van Trijp,
under review). Therefore, a new definition of the concept has recently been provided and a new scale
has been developed for intuitive eating among Dutch consumers: the Dutch Intuitive Eating Scale
(DIES) (Palascha et al., under review). These authors have defined intuitive eating as “the general
behavioral tendency to eat in response to physiological signals of hunger and satiety, which is
underpinned by a specific set of individual-difference characteristics; namely sensitivity to physiological
signals of hunger and satiety, self-efficacy in using physiological signals of hunger and satiety to
determine when and how much to eat, trust on the body’s physiological processes for self-regulation,
and a positive and relaxed relationship with food”. The newly developed scale has yet to be tested on
construct validity in order to enable proper testing of the conceptual framework of intuitive eating.
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Trusting that the body can self-regulate food intake without external guidance that steers away from
self-regulation (e.g. cognition-based eating rules) is an important feature of intuitive eating, referred
to as internal trust. The main assumption is that a lack of trust in the body’s own processes for selfregulation would undermine the ability to sense and respond to physiological signals of hunger and
satiety (Palascha et al., under review). On the other side, trusting one’s own self-regulatory abilities is
expected to boost the ability to sense and respond to physiological signals and, therefore, improve
energy compensation. Internal trust is an interesting and understudied concept, as it was defined and
conceptualized only very recently within the intuitive eating literature. For this reason, there is limited
evidence available regarding its effects. An initial study found that young-adults who reported a higher
trust in their bodies to tell them how much to eat were less likely to engage in unhealthy eating
behaviors such as dieting and binge-eating (Denny, Loth, Eisenberg, & Neumark, 2013).
More indirect indications for the role of internal trust in eating behavior can be made when that trust
is challenged by external information on satiety, specifically in the form of satiety expectations.
Expectations sometimes impact food intake more than the actual experience of hunger or satiety, thus
signaling the critical role of cognition on eating. Satiety expectations are often made based on the
physical characteristics or sensory cues of a food (Brunstrom, 2011; McCrickerd, Chambers, &
Yeomans, 2014). Expected satiation in the short term predicts self-selected portion size, food choice,
food intake (Brunstrom, Shakeshaft, Alexander, 2010; Bulsing, Gutjar, Zijlstra, & Zandstra, 2015;
Schiöth et al., 2015) and perceived satiety (Brunstrom, Brown, Hinton, Rogers, & Fay, 2011). When
expectations are confirmed by internal feedback of satiety, individuals show an improved ability to
compensate their food intake (Yeomans, 2015). This means that incongruence between external
information on satiety and internal signals of satiety can worsen energy compensation. However,
individuals differ in their susceptibility to external and internal signals; some trust their internal signals
more than others (Denny et al., 2013). Hence, we expect that individuals who trust their internal
processes for self-regulation of eating will be less susceptible to external information on satiety.

Research objective and research questions
Currently, no study has directly explored whether and how internal trust influences perceived satiety
and energy compensation under misleading external, cognitive cues of satiety. With rising food
accessibility and salience, as well as increasing obesity rates, more research is necessary to fill the
knowledge gap on the role of internal trust in eating based on physiological signals of hunger and
satiety. From initial findings, it appears that trusting one’s own body processes to self-regulate food
intake may be an essential part of intuitive eating and an explanatory factor for people’s “inability” to
compensate energy intake when there is interference from external information on satiety. The
objective of this study is to understand how externally imposed, cognition based satiety cues interact
6

with internal trust to determine perceived satiety and energy compensation. By shedding light on this
interaction, we aim to provide a first step towards the construct validation of the internal trust subscale of the DIES. Therefore, in the current study we will investigate whether individuals who score
high on the Internal trust sub-scale of the DIES are more faithful to internal signals of hunger and
satiety and are, thus, less influenced by externally imposed information on the product’s satiating
properties. Thus, the research question of this study is: (How) does internal trust influence reliance on
internal signals of hunger and satiety under the interference of externally imposed information on the
product’s satiating properties? In order to answer this research question, we need to investigate the
main and interactive effects of internal trust and expectations triggered by some external source on
perceived satiety and food intake. Therefore, relevant sub questions are investigated:
-

How does externally imposed information on products’ satiating properties affect perceived
satiety and food intake?

-

How does trust in the body’s ability to self-regulate eating (i.e. internal trust) affect perceived
satiety and food intake?

-

How does externally imposed information on products’ satiating properties interact with
internal trust to affect perceived satiety and food intake?
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THEORETICAL FRAMEWORK
Perception of internal cues of hunger and satiety
Hunger is an inherently aversive state manifested with physical sensations, such as an empty stomach
sensation, light-headedness, and physical weakness (Blundell, 2010). Hunger differs from appetite in
the sense that appetite involves not only feelings of hunger but also the desire to eat based on hedonic
motivations (Rogers & Blundell, 1979; Hogenkamp, Mars, Stafleu, & De Graaf, 2012). Hunger mostly
denotes initiation of a meal rather than how much a person eats, which is more dependent on feelings
of satiety. However, due to social or practical constraints people are often restricted in when they
initiate a meal (Woods et al., 2000), but not necessarily in how much they eat. Thus, the effect of
satiety may be extremely critical with regard to food intake.
Unlike hunger, satiety tells people when they are full. Satiety is a feeling of fullness that persists after
meal cessation, as opposed to satiation which denotes the end of an eating episode (Blundell et al.,
2010; Keller et al., 2013). An individual can be comfortably satiated, but satiety can also be experienced
as an aversive state when an individual has eaten past the point of comfort. The Satiety Cascade (Figure
1) is a conceptual framework that predicts underlying cognitive and physiological processes of satiety
before, during, and after ingestion of food. The Cascade assumes that early on in the consumption,
sensory signals and cognitive processes trigger learned associations and create expectations of the
satiating value of food. For example, the sensory appraisal of thickness in texture contributes to the
expectation of satiety (McCrickerd, Chambers, Brunstrom & Yeomans, 2012). These sensory and
cognitive cues are accompanied by physiological processes that contribute to satiety during and after
ingestion of the food. All of these processes together should create a feeling of satiety (Blundell et al.,
2010), assuming that satiety is perceived. In accordance with The Satiety Cascade, an extensive
literature review on energy density (Keller et al., 2013) has illustrated that food properties influence
sensory, cognitive, gastrointestinal and hormonal mechanisms and argues that these mechanisms
work together to influence satiety and energy intake.
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Figure 1. The Satiety Cascade model as adapted by Mela (2006), which predicts how sensory, cognitive, and
physiological cues contribute to satiety before, during, and after consumption. Reprinted from “Appetite control:
methodological aspects of the evaluation of foods,” by Blundell et al., 2010, Obesity Reviews, 11, p. 252.

Satiation/satiety can be split up in roughly three different components (Blundell et al., 2010). The first
component is metabolic satiety, which is composed of neural and hormonal signals that are
transported from the gastrointestinal tract to the brain to report stomach fullness and regulate energy
intake. This component will be referred to as the physical component, as it relates to the physical
sensations that are experienced in the body. The second component is sensory specific satiation, which
denotes decline in reward value of a food during consumption based on repeated exposure to the
particular sensory qualities of the food. This component will be referred to as the affective component,
as it relates to liking. The third component is sensory-mediated satiety/satiation, which is a conditioned
response resulting from learning. This regards the process by which sensory qualities of the food are
appraised during consumption and inform the individual about the food’s satiating value based on
prior experience. This component will be referred to as the sensory/cognitive component, as it relates
to satiety expectation triggered by attributes inherent to the food. These components are arguably
linked through learning (Blundell et al., 2010) and their relative contribution to satiety varies
depending on contextual and individual characteristics.

Influence of context on food intake
Studies on energy compensation indicate that, at least in the short term, it is sometimes difficult for
people to compensate energy accurately when incongruent cues on satiating value of food are in play.
For example, a study among 36 healthy-weight individuals (Yeomans & Chambers, 2011) has found
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that both energy content and orosensory properties of the food influence satiety ratings, where energy
compensation is better when a high-energy drink is thicker in texture as opposed to thinner in texture.
They have also found that hunger is lower after consumption of a high-energy drink compared to a
low-energy drink when the drink is thick, but not when the drink is thin in texture1. A major assumption
of this study was that the thickness of a preload drink more likely affects satiety through orosensory
than post-ingestive mechanisms. It is possible that internal feelings of satiety are affected by the
thickness of the drink; for example, Juvonen et al. (2009) have illustrated that viscosity of food
influences how fast the stomach is emptied. Nonetheless, it is plausible to assume that orosensory
properties have a significant effect on food intake through expected satiety irrespective of how fast
the food is decomposed in the mouth and in the stomach (Morell, Fiszman, Varela, & Hernando, 2014).
Besides, similar findings as that of Yeomans and Chambers (2011) have been reported in other studies
(Chambers et al. 2013; McCrickerd et al. 2014), which is: congruence between sensory cues, satiety
expectations, and energy content leads to better energy compensation compared to incongruence.
These findings suggest that a congruent message from internal- and external satiety signals improves
energy compensation.
In the long-term, people might compensate for energy based more on internal feelings of hunger and
satiety and less on sensory cues. For example, a study on liquids versus semi-solids (Hogenkamp, Mars,
Stafleu, & De Graaf, 2012) has concluded that, after repeated consumption of a novel food, food intake
depends on energy density of the food and an individual's appetite and that it does not depend on
food texture; in the study participants that were provided low-energy food (as opposed to high-energy
food) reported higher appetite ratings and increased their buffet intake over the course of three days,
likely as a response to learning about the low satiating capacity of the food. In a follow-up study,
Hogenkamp (2014) has found that food texture is only important for food intake at initial consumption
while energy density is important for food intake after repeated consumption. Another study among
48 healthy-weight males (Yeomans et al., 2014) has found similar results, namely: after repeated
consumption food intake is predicted by appetite which is based on the food’s energy content instead
of the food’s sensory characteristics. From these studies, a conclusion can be carefully drawn that
energy density and appetite might become more predictive of intake over time while sensory food
cues become less important, possibly indicating a learning process of satiating value of food.

1

Hunger and lunch intake were lower after consumption of a high-energy preload compared to a low-energy
preload, with the difference in lunch intake becoming greater as the preload drinks increased in thickness. Energy
intake was lower after a high-energy preload compared to a low-energy preload when the drink was thick, while
it did not differ significantly when the drink was thin. This might indicate that individuals down-regulate food
intake more than up-regulate food intake, at least, in the presence of satiety-enhancing sensory characteristics.
In the light of an obesogenic food environment, it is important for individuals to be able to resist up-regulation.
Therefore, our study will test individuals’ ability to resist up-regulation.
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A notable contextual difference between the discussed studies (Yeomans & Chambers, 2011 vs.
Hogenkamp et al., 2012; Hogenkampt, 2014) is the use of either familiar or novel foods. Specifically,
there might be a difference in expected satiety for familiar and novel foods, as expected satiety tends
to be initially underestimated for novel foods but becomes more accurate as individuals become more
familiar with the food (Brunstrom, Shakeshaft, & Scott-Samuel, 2008; Brunstrom, Shakeshaft, &
Alexander, 2010; Irvine, Brunstrom, Gee, & Rogers, 2013). Thus, expected satiety is not only affected
by sensory food cues, such as thickness, but also by how familiar individuals are with a food (i.e. how
often they have consumed a food). This suggests that expected satiety judgements become more
accurate over time, while at first expectations are more formed based on evaluations of sensory cues.
In summary, the findings from contextual effects on food intake further indicate that internal signals
of satiety (sensory/cognitive-, affective-, and physical component of satiety) and satiety expectations
work together to influence perceived satiety, but that the relative importance of signals may vary in
different contexts. For example, the sensory/cognitive- and affective component may be more
predictive of energy intake in the short term while the physical component and gains importance after
repeated consumption. Nonetheless, it appears that energy compensation is best when internal- and
external cues on satiating value of food are congruent with each other. Based on these results, we
hypothesize that incongruence between cues on satiating value of food decreases accuracy of energy
compensation compared to when there is congruence between cues on satiating value of food.

Influence of individual characteristics on food intake
Besides contextual effects, individual characteristics may also cause differences in the relative
prioritizing of the three (physical-, affective-, sensory/cognitive) satiety components for food intake.
Some individuals are better able to detect and use physical cues of hunger and satiety than others. For
example, it has been found that some individuals are better at detecting stomach contractions than
others (Whitehead & Drescher, 1980). It has furthermore been found that only a quarter of non-dieting
individuals eat in accordance with reported hunger when asked to keep record of hunger and eating
episodes during a 7-day period (Mattes, 1990), indicating that eating is largely affected by factors other
than physical hunger. Thus, some people might be more prone to external cues of satiety due to lack
of sensitivity to internal signals of hunger and satiety. In a satiety study, Reyes et al. (2014) have found
that some individuals report to be full (and not hungry) and have little desire to continue eating after
an eating episode, while other individuals report to be full (and not hungry) but still desire to eat more.
This indicates that some individuals are more prone to eat in the absence of physical hunger as a
consequence of incongruence between physical- and affective satiety.
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Stevenson, Mahmut, and Rooney (2015) have argued that individual differences in using and
prioritizing of internal and external (cognitive) satiety signals can arise from genetics, development
and learning (in childhood), depression, anxiety, eating disorders, dietary restraint, and obesity. Eating
style is developed during childhood through child-feeding practices among others (Birch, Fisher, &
Davison Gahagan, 2012). In line with this, Birch et al. (1987) have found that it is possible to condition
children to either eat according to physical cues (paired with sensory cues during conditioning) or
external cues and that energy compensation differs as a result of the conditioning. Obese individuals
are more likely to show more indulgent behavior due to high responsiveness to affective cues and
relatively weak responsiveness to satiation and satiety (Blundell et al., 2005). Not only obesity, but also
dietary restraint and being female have been linked to weaker responsiveness to satiety (Rolls et al.,
1994), although opposing evidence exists (see Chambers & Yeomans, 2011). However, restrained
eaters likely differ in responsiveness to satiety depending on how successful they are in their restriction
(Gearhardt, Rizk, & Treat, 2014). Thus, many factors can cause individual differences in how people
respond to signals of hunger and satiety.

Satiety expectations triggered by external cognitive cues
Next to factors that are inherent to the food, cognitive factors that influence what people “think” they
consume (versus what they actually consume) can influence expected satiety, subsequent feelings of
hunger and satiety, and food intake. Brunstrom et al. (2011) have demonstrated this by showing
individuals a manipulated amount of fruit and telling them this was used to make the smoothie that
they were about to consume. Showing a higher amount of fruit increased expected satiety, which in
turn influenced perceived satiety three hours after consumption of the smoothie.2 In a study on liquids
versus solids, Cassady, Considine, and Mattes (2012) have found that individuals consume more energy
after having consumed a liquid preload expecting it to remain liquid in the stomach compared to
expecting the preload to become solid in the stomach. This suggests that effects on food intake are
not only due to differences in metabolic processing of liquids versus solids, but also due to the mere
beliefs and expectations of individuals about the satiating capacity of foods. Although there is a
possibility that the findings of Cassady et al. (2012) were a result of framing (wording), it is nonetheless
an indication that people associate higher satiety expectations of solids compared to liquids. In line
with these findings, Forde, Almiron-Roig, and Brunstrom (2015) argue that expected satiety not only
2

According to the Assimilation-Contrast theory (Anderson, 1973), individuals have a-priori expectations about
products. When those expectations are slightly disconfirmed by experience, individuals tend to assimilate their
perceptions to match their expectations. However, when experience is too divergent from the expectations,
individuals form their perceptions away from their expectations, exaggerating the disparity between
expectations and experience. Thus, if the expectation of satiety, which is based on the presented amount of fruit,
is too divergent from the experience after consumption of a smoothie, individuals may exaggerate the disparity.
This could possibly affect their perceived satiety in the opposite direction than was intended by the manipulation.
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determines energy intake (through portion size decisions) but also moderates the feelings of hunger
and satiety after consumption. Thus, manipulating expectations of satiety can influence perceived
satiety.
Studies on cued recall indicate that remembering when the last meal was consumed can influence
feelings of satiety and impact food intake hours later (Higgs, 2008; Higgs, Williamson and Attwood,
2008). A study with self-refilling bowls (Brunstrom et al., 2012) has shown that right after meal
consumption people report hunger in line with the amount of food they have ingested. However, at
meal recall 2-3 hours later, reported hunger depends on perceived consumption (what people think
they have consumed); individuals report less hunger when they are led to believe that they have
consumed a bigger meal. It is furthermore argued that this manipulation shows the independent
influence of cognition on food intake. Likewise, Yeomans, Milton, and Chambers (2017) have illustrated
that recalling a recent meal can reduce subsequent food intake irrespective of the sensory properties
of the recalled meal, by letting participants recall a drink they had consumed either a day or just a few
hours before the test lunch. Although sensory-specific satiation is a possible explanation for reduced
intake after meal recall (e.g. Larson, Redden, & Elder, 2014), the findings by Brunstrom et al. (2012)
and Yeomans et al. (2017) show that perceived consumption and expected satiety have significant and
independent effects on experienced satiety and food intake. In line with this, Forde et al. (2015) argue
that satiety expectations of a particular meal exert influences on subsequent intake (at the next meal)
through effects on memory.
Not only recall of recent meals reduces food intake at subsequent meal, but thinking about the next
meal also possibly alters current intake. Most individuals develop habitual eating behavior in the sense
that individuals have fixed times for breakfast, lunch, and dinner during a day (Billman et al., 2017).
These habitual meal occasions are strongly predictive of meal initiation and energy intake (Van ‘t Riet,
Sijtsema, Dagevos, & de Bruijn, 2011; Westerterp-Plantenga, Kovacs, & Melanson, 2002). Nonetheless,
it can be expected that when individuals expect to eat sooner rather than later, they tend to consume
less. Although research investigating this phenomenon is limited, Zimmerman et al (2017) have found
that when individuals are told to expect their meal later rather than sooner, they choose a bigger
portion of food to consume. Additionally, individuals have the desire to avoid unpleasant hunger and
fullness (Billman et al., 2017). Therefore, it is expected that knowing when the next meal will be
consumed can affect how much is consumed at the current meal.
However, it works also the other way around: how individuals perceive an eating occasion can
influence the timing and size of the next meal (Billman et al., 2017) through satiety beliefs. For
example, when people perceive an eating occasion as a snack rather than a meal, they eat more at
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their next meal, because they associate lower satiety with a snack (Capaldi, Owens, Privitera, 2006;
Pliner & Zec, 2007). However, this effect might only be visible in the short-term. Capaldi et al. (2006)
have found that when individuals perceive an eating occasion as a snack (vs. meal) they eat more of
the subsequent test food, but only if that test food follows shortly after the preload; the effect was
visible after 20 minutes, but when the test food was provided after three hours the effect was no
longer visible.
Product labeling is another example of a cognitive factor that can influence satiety expectations.
Labeling a food as ‘high-caloric’ reduces food intake, because it cues higher satiety value and most
probably creates satiety expectations. Supporting evidence comes from an early study among obese
and non-obese individuals (Wooley, 1972), who have found that presenting or labeling a food as highcaloric increases expected satiety and reduces food intake. It is likely that the high-caloric drinks being
thicker in texture than the low-caloric drinks partially accounts for the increase in satiety and decrease
in food intake. Nonetheless, Wooley’s findings on labelling are supported by Crum, Corbin, Brownell
and Salovey (2011), who have controlled for possible influences of sensory characteristics by
presenting subjects with identical milkshakes. In a more recent study among healthy-weight
individuals, Chambers et al. (2013) have found that providing individuals with labeled information on
the satiety value of a preload beverage does not influence satiety ratings or subsequent lunch intake.
Despite pilot testing the satiety labels, it is possible that participants did not take the satiety label
seriously in the study, but it is also possible that the labeled information did not uphold in the presence
of stronger cues of satiety; manipulations of sensory cues significantly enhanced the satiety ratings of
the high-energy beverage and reduced subsequent lunch-intake. Nonetheless, based on all the
reported findings, we hypothesize that expected and perceived satiety are determined by externally
imposed cognitive cues in addition to more internal cues of satiety.

Internal trust as individual trait
In an internally-regulated eating style, like intuitive eating, individuals eat in response to physiological
signals of hunger and satiety, which would allow self-regulation without the need for externally
imposed eating rules3. An important concept in intuitive eating is internal trust, which is a sense of

3

An important feature of intuitive eating is also the positive and relaxed relationship with food which has two
dimensions: food legalizing and food enjoyment. Inherent to food enjoyment is the attendance to the sensory
qualities of the food in order to get all the pleasure and satisfaction from eating (Palascha et al., under review).
This implies that intuitive eating regards not only the physical component of satiety (the perception of and
responsiveness to physical sensations of fullness in the stomach), but also the sensory/cognitive and affective
components that are directly linked to the sensory properties of the food. Thus, when individuals eat intuitively,
they should be able to accurately compensate for energy by integrating information from all three satiety
components. Therefore, it is relevant to make a distinction between what the body tells us (integrated
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trust in the body’s physiological processes to self-regulate eating. This means that the individual should
have the confidence that the body is able to initiate eating based on hunger and to stop eating based
on fullness. Self-regulation furthermore implies that there is no dependence on cognitive or other
external rules to regulate eating. Therefore, it might be that internal trust shifts the attention towards
internal signals and away from externally imposed information (Palascha et al., under review). This
notion is further explored in this chapter.
In order to respond accurately to internal signals of hunger and satiety, individuals have to
sense/perceive and process inner bodily signals or states. This is often referred to as interoceptive
sensitivity (Craig, 2002; Herbert, Blechert, Hautzinger, Matthias, & Herbert, 2013). Interoceptive
sensitivity is assumed to be applicable across modalities, such as heartbeat and gastric functions, and
is assumed to differ between individuals (Whitehead & Drescher, 1980; Herbert, Muth, Pollatos, &
Herbert, 2012). Assuming that heartbeat perception is a valid measure of interoceptive sensitivity (for
contradicting views see Ring, Brener, Knapp, & Maillous, 2014), Herbert et al. (2013) have found
positive links between interoceptive sensitivity (as assessed by heartbeat perception) and selfreported reliance on internal hunger and satiety cues in healthy young women. This indicates that
there is a positive relation between interoceptive sensitivity and reliance on internal signals. A followup study has found that healthy-weight individuals are better able to monitor their heartbeat than
overweight and obese individuals (Herbert & Pollatos, 2014), indicating a diminished interoceptive
sensitivity in overweight and obese individuals. These findings suggest a positive relation between how
sensitive individuals are to internal signals and how much they rely on those signals for eating, which
is reflected in their BMI.
To further understand how sensitivity and responsiveness guide food intake, we consider the study of
Herbert et al. (2012). In this study, individuals counted their heartbeats for a set time. Heartbeat was
also objectively measured by means of electrocardiogram (ECG) and accuracy of heartbeat perception
was calculated for each individual. Afterwards, individuals drank water ad libitum until they perceived
first signs of fullness. Gastric activity was measured by means of electrogastrogram (EGG). Individuals
who were better able to perceive their heartbeat consumed less water and showed less gastric activity
via EGG than those who were less able to perceive their heartbeat. However, there was no difference
in subjective ratings of fullness or affective feelings between the two groups of individuals after
drinking the water load. Based on these results, the authors have concluded that those who are better
able to perceive their heartbeat consumed relatively less water because they felt subjectively more
information from the three satiety components) versus externally imposed information which targets the
consumer’s mind (purely cognitive cues) and investigate how internal trust plays a role in this distinction.
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intense signals of fullness. These findings would indicate that individuals’ sensitivity to internal signals
determines how strongly they perceive sensation of fullness and this fullness sensation then
determines food intake.

Figure 2. The flow from internal signals to food intake. Sensitivity determines how intense individuals feel signals
of hunger and/or satiety.

However, heartbeat perception (as measured by the heartbeat tracking task) might also be a measure
of a broader concept which is referred to as interoceptive awareness (Forkman et al., 2016).
Interoceptive awareness denotes the degree to which an individual is consciously aware of sensations
from inside the body. This includes active attendance to, and interpretation and appraisal of internal
signals (Mehling et al., 2009; Mehling et al., 2012). A determinant of interoceptive awareness is trusting
bodily cues or viewing bodily cues as important to regulate health-related decisions, such as eating
(Mehling et al., 2012). Trust has been found to be related to other aspects which approximate
sensitivity and the self-efficacy to use those signals to guide eating. Specifically, trust appears to be
positively associated to attention regulation, which is the ability to sustain and control attention to
body sensations (Mehling et al., 2012). This indicates that internal trust may shift attention towards
internal signals. Trust has furthermore been positively related to body-listening skills, which means
that individuals with higher trust in their body are better at listening actively to their body for insights
on internal states (Mehling et al., 2012). These findings suggest that individuals who trust internal
signals, are more likely to attend to those signals, and presumably use those signals to guide eating
behavior.
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Figure 3. The flow from internal signals to food intake. Interoceptive sensitivity/awareness – enforced by trust –
determines how intense individuals feel signals of hunger and/or satiety. How much an individual trusts these
internal signals then determines in how far the sensed hunger/satiety guides food intake.

Trust in the body is closely related to appraisal (i.e. valuation) of bodily cues (Mehling et al., 2012).
Differences in the appraisal of internal body signals likely cause differences in how individuals sense
and respond to internal signals, which might be a result of learning. For example, Mehling (2009) has
argued that individuals who experience body sensations as disturbing are worse at detecting subtle
body sensation as opposed to individuals who experience body sensations as normal. Similar
indications have come from Merwin, Zucker, Lacy, and Elliott (2010), who have investigated why
interoceptive awareness has aversive effects in people with eating disorders. Unlike Fassino, Pierò,
Gramaglia, and Abbate-Daga (2004) they have concluded that not confusion about internal states per
se, but rather the non-acceptance of affective arousal is related to unhealthy eating behavior.
Apparently, some individuals have a higher urge to avoid unpleasant internal states, which leads to
unhealthy eating behavior as an escape from discomfort (Kaye et al., 2009; Merwin et al., 2010). For
example, individuals with anorexia nervosa ignore internal feelings of hunger, because they have
negative affective feelings towards palatable foods and starvation reduces aversive affective feelings.
Ignoring these signals means that they lose weight. Weight loss then drives desire to diet further. It is
believed that, gradually, the strive for weight loss changes behavior and cognition: awareness of
internal signals declines and reward responses to food are replaced by a more strategic approach of
viewing food in order to lose weight (Kaye et al., 2009).
Opposed to its role in eating disorders, appraisal of internal signals appears to have a positive relation
with intuitive eating. Herbert, Blechert, Hautzinger, Matthias, and Herbert (2013) have found that
individuals who appraise internal feelings of hunger and satiety as (more) unpleasant score lower on
intuitive eating. More specifically, those individuals report to rely less on internal hunger and satiety
cues and to eat less for physical rather than emotional reasons. Contrarily, intuitive eaters likely
respond more in sync with internal feelings of hunger and satiety due to a more relaxed and accepting
relationship with their body (Bacon, Stern, Van Loan, & Keim, 2005; Dockendorff, et al., 2012; Schaefer
& Magnuson, 2014). Taking these findings into consideration, high internal trust is expected to aid
individuals who are already perceptive of internal hunger and satiety signals to rely on those internal
signals for food intake.
It has furthermore been assumed that internal trust should help individuals to overrule the impact of
external cognitive cues, assuming that individuals are aware of the influence of those cues. Some
individuals might be more responsive to such cues than others (Chambers et al., 2013). In a study
among healthy-weight women (Ogden & Wardle, 1990) all participants reported higher fullness and
17

lower hunger after consuming a high-caloric drink versus a low-caloric drink, despite comparable
texture and appearance of the drinks. Thus, all participants showed some degree of sensitivity to
internal cues of hunger. More importantly, only restrained eaters additionally perceived hunger based
on the provided information on calorie content of the drink. A possible explanation for this finding is
that restrained eaters depend more on externally imposed rules and cues for food intake. As a result,
they become desensitized to internal cues to some extent (Brunstrom & Mitchell, 2007; Wang et al.,
2016; Yeomans, 2010). Furthermore, it is suggested that restrained eating is a manner to avoid internal
signals of fullness and feelings of guilt and shame (Schmidt & Treasure, 2006). In combination with
body dissatisfaction, it is likely that restrained eaters would have more difficulty relying on internal
cues than unrestrained or intuitive eaters due to a lack of internal trust. Supporting this hypothesis,
Dockendorff et al. (2012) have argued that trusting the body to guide eating is related to higher body
satisfaction and fewer pressures to lose weight or diet.
Based on the findings presented in this chapter, it seems plausible that internal trust is closely related
with sensitivity- and responsiveness to internal signals of hunger and satiety. Comparing findings on
restrained versus unrestrained or intuitive eaters, it appears that restrained eaters depend more on
external (cognitive) cues of satiety, because they avoid internal signals of hunger or fullness and are
less accepting of their bodies. Unrestrained or intuitive eaters, on the other hand, rely more on internal
signals of hunger and satiety and report higher trust in their bodies. Therefore, we hypothesize that
(in case of incongruence between internal and external satiety cues) those who trust their bodies will
eat more according to internal signals of hunger and satiety, while those who do not trust their bodies
will eat more according to external satiety cues.

Conceptual framework
To summarize, we have first discussed the different components of satiety, which are linked through
learning and together inform an individual when to stop eating. Contextual and individual differences
determine the relative contribution of sensory/cognitive-, physical-, and affective components of
satiety. These satiety components can be seen as what happens inside the body while a food is
appraised by sensory/cognitive-, physical-, and affective processes during consumption (“internal
cues”). On the other hand, external information can also influence how satiated individuals perceive
themselves to be by influencing beliefs and expectations (“external cognitive cues”). The influence of
the internal- and external cognitive cues on food intake depends on how in tune an individual is with
their internal states. Individuals who depend more on external cues may gradually become
desensitized to internal cues, because they avoid internal sensations. Contrarily, individuals who trust
their bodies possibly rely more on internal signals for food intake and engage more in intuitive eating.
Therefore, internal trust is expected to moderate the relation between (in)congruence between
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external cognitive- and internal cues of satiety and food intake, in the sense that internal trust will be
more resilient against incongruence that is caused by some external signal of satiety. Hence, individuals
with higher internal trust are more likely to respond according to internal hunger/satiety and less
according to externally imposed cognitive cues compared to individuals with lower internal trust.

Figure 4. The conceptual model illustrating how internal trust moderates the effect of incongruence between
expected and actual satiating value of food on perceived satiety and food intake.

In this study, we manipulate the level of congruence between expected and actual satiating value of a
smoothie preload by presenting either true or false amounts of ingredients that were used to make a
smoothie preload. In one group, we have congruence between expected and actual satiating value of
the preload because we trigger satiety expectations that are to be confirmed by internal feedback. In
the second group, the expectations that we trigger are not to be confirmed, resulting thus in
incongruence between expected and actual satiating value of the preload. To capture all facets of
reality, we would ideally have to assess to what extent internal trust may help people prevent upregulation of food intake that is caused by external cognitive cues, as well as to what extent it prevents
them from down-regulation triggered by similar cues. However, due to practical reasons, in this study
we focus only on the former, which is more critical in light of the obesity epidemic. Moreover, from
the literature on energy compensation we have seen that individuals might be better at downregulating than up-regulating food intake. Thus, in this study we use only one preload across all
experimental conditions – meaning that energy content of the preload is held constant – and we
manipulate the amount of ingredients that we present to participants before they get the preload (true
or smaller amounts). Thus, we have one group that receive false feedback (incongruent expected and
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actual satiating value) and one group that receives true feedback (congruent expected and actual
satiating value).

Hypotheses
With the conceptual framework and specific measures of the study in mind, we can specify the
following hypotheses:
H1. Incongruence between expected and actual satiating value of the preload (false feedback) is
expected to decrease perceived satiety compared to when there is congruence between expected and
actual satiating value of the preload (true feedback) for individuals low in internal trust but not for
individuals high in internal trust.
H1a. Incongruence between expected and actual satiating value of the preload (false feedback)
is expected to decrease perceived sensory/cognitive satiety compared to when there is
congruence between expected and actual satiating value of the preload (true feedback) for
individuals with low internal trust but not for those high in internal trust.

H1b. Incongruence between expected and actual satiating value of the preload (false
feedback) is expected to decrease perceived physical satiety compared to when there is
congruence between expected and actual satiating value of the preload (true feedback) for
individuals with low internal trust but not for those high in internal trust.

H1c. Incongruence between expected and actual satiating value of the preload (false feedback)
is expected to decrease perceived affective satiety compared to when there is congruence
between expected and actual satiating value of the preload (true feedback) for individuals with
low internal trust but not for those high in internal trust.

H2. Incongruence between expected and actual satiating value of the preload (false feedback) is
expected to increase food intake compared to when there is congruence between expected and actual
satiating value of the preload (true feedback).
H2a. Individuals high in internal trust are expected to consume the same amount of an ad
libitum meal after the preload independently of (true vs. false) feedback. Individuals low in
internal trust, on the other side, are expected to up-regulate their food intake after receiving
false feedback as opposed to after receiving true feedback.

20

METHOD
Research population
The study was conducted among BSc and MSc students of Wageningen University between the age of
18 and 25 years. Further inclusion criteria were: European nationality and fluency in English.
Participants were chosen based on their scores on internal trust, as measured by the DIES. Exclusion
criteria were: pregnancy or lactation, medication or medical condition which enhances or suppresses
appetite, (history with) anorexia nervosa, bulimia nervosa, or diabetes, non-consumption of dairy
products, allergies or intolerances to experimental foods, being a nutrition student. These criteria were
expected to result in a sample group that is relatively homogeneous. Also, these criteria were meant
to minimize exogenous influences on food intake. For example, diabetes could worsen energy
compensation abilities (Blundell, 2010).
The minimum number of subjects needed to show an effect of expected satiety on food intake, based
on power calculations in G*Power (Erdfelder, Faul, & Buchner, 1996), was 52 participants. This sample
size was calculated assuming a large effect size (>0.40) as found in previous studies, with power (1-β)
set at 0.80 and α=0.05 and two groups (low and high expected satiety). Although no prior estimates of
the influence of internal trust on food intake were made, the main aim of this study was to investigate
internal trust as possible predictor of food intake. Therefore, post hoc power calculations are based on
the acquired effect size of an F-test with IT and feedback as fixed factors and food intake as dependent
variable. Achieved power was 0.24, with a sample of 49 participants (minus 1 outlier) and α=0.05.

Study design
A 2 (high internal trust vs. low internal trust) by 2 (true external feedback vs. false external feedback)
between-subjects design was used. Participants received a preload drink which they had to consume
entirely. Beforehand, participants were shown either the true portion of fruit (true feedback) or a
smaller portion of fruit (false feedback) and told that this fruit was used to make the smoothie. The
feedback was meant to manipulate expected satiety in a similar fashion as the study of Brunstrom et
al. (2011).

Pre-test of expected satiety
The pre-test was conducted at the Wageningen University & Research facilities in the course of 2
weeks. Forty-six participants were recruited. The purpose of the pre-test was to ensure the
effectiveness of the manipulation, but also to guide the process of selecting products to be used in the
actual experiment. As regards the manipulation check, our aim was to figure out what amount of
ingredients could be shown in the false-feedback treatment in order to have two substantially different
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treatments for which the expected satiety differs significantly but at the same time the false feedback
manipulation is still believable. The pre-test and the results of the pre-test are included in Appendix 1.
The ingredients were shown in 1) true amounts, 2) 1/2 of the actual amounts, and 3) 1/3 of the actual
amount of each ingredient except for the milk, which was presented in its true amount to increase the
believability of this last manipulation. Participants were randomly assigned to one of the three
experimental conditions. First, participants were asked to rate the expected satiety based only on the
presented amounts of ingredients. Then, they were asked to take one sip of the smoothie and rate
expected satiety, creaminess and consistency of the smoothie. Then, they consumed the entire
smoothie and rated expected satiety for a last time. Expected satiety was rated on a VAS scale ranging
from “not at all filling” to “extremely filling”. This is a validated measure for expected satiety in drinks
and yoghurts (see Forde et al., 2015).
Additionally, participants rated their familiarity with several food products. This was done in order to
select a set of highly familiar foods, which were to be used in a more advanced measure of expected
satiety in the main experiment called method of adjustment (Brunstrom, Shakeshaft, & Scott-Samuel,
2008). In this measure, individuals indicate satiety value of a target food by indicating how much of
another food they would have to consume to reach the same level of satiety. Highly familiar foods are
needed for this task to enable participants to make accurate estimations of satiating value of these
foods based on prior experience.
Furthermore, liking of a large number of widely available food items was assessed with 5-point Likert
scales ranging from 1 = “dislike extremely” to 5 = “like extremely”. Highly liked foods were selected as
taste samples for a measure of sensory specific satiety to be used in the main experiment. Finally, some
questions on believability of the manipulation were included.

Pre-screening of participants
Subjects were invited via an e-mail chain, flyers and social media to fill in a short online eligibility
questionnaire. This questionnaire measured gender, age, weight, height, study field, frequency of
smoothie consumption and preparation, extreme response style, and internal trust. Subjects were
recruited based on inclusion and exclusion criteria as well as their scores on the DIES internal trust
subscale. Only individuals who scored relatively high or relatively low (one standard deviation above
or below the mean) on internal trust were invited to participate in the study. The goal was to recruit
approximately an equal number of subjects with high and low internal trust. Extreme response style
was measured to help rule out the possibility that response style of individuals was responsible for
them scoring high or low on internal trust. Furthermore, since Denny et al. (2013) found that males
have significantly more internal trust than females, participants were assigned in the two feedback
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groups based on gender, so that approximately an equal number of males, as well as of females, was
in each treatment group.

Experimental procedure
A week after the pre-screening, the experiment took place at the sensory lab of the Forum building at
Wageningen University during the course of ten mornings. Participants could attend one of two
experimental sessions each morning (09:30-10:15 and 11:00-11:45). Every morning, the smoothies and
plates with fruit in true and false amounts were prepared and stored in the refrigerator. Every
experimental session lasted 45-60 minutes and started with subjects receiving instructions and signing
an informed consent form (Appendix 2). Subjects were seated at individual booths to avoid
interactions and cross-over effects. Subjects used their unique identification number throughout the
experiment, which was assigned to them during the screening to enable data linkage.
First, participants were asked to provide baseline appetite ratings (hunger, thirst, fullness, desire to
eat, prospective consumption). The first task was a taste test. The participants were asked to taste four
bite-size foods and indicate how much they like the taste of each sample and how much they desire to
eat more of each sample. Thereafter, subjects were presented with the smoothie and, depending on
the experimental condition they had been assigned to, a true or false portion of the smoothie
ingredients. They were explicitly told to not taste the smoothie yet and to confirm that they had no
allergy, intolerance, or dietary restriction to these foods that would prevent them from consuming the
smoothie. A first measure of expected satiety was taken in order to capture the purely cognitive effect
of satiety expectations. Then, participants were instructed to take just one sip of the smoothie and
rate the smoothie on several sensory attributes (tastiness, thickness, creaminess, sweetness, and
fruitiness). Then, they reported expected satiety for a second time. Afterwards, the subjects were
instructed to consume the entire smoothie and fill in measures of appetite and stomach sensations.
For the next task, participants executed the same taste test as before. The two taste tests before and
after preload consumption formed the sensory-specific satiety measure, because it allowed
comparison of change in pleasantness and desire to eat the smoothie versus the change in
pleasantness and desire to eat three other foods that were not consumed as preload. A filler task
followed consisting of a short educational video on sleep and memory, followed by some questions
related to the video in the form of a memory test. In order to re-activate and enhance the effect of the
manipulation to participants’ minds before the ad libitum meal, participants were asked to report what
kind of fruits and how many pieces of fruit were used to make their smoothie, as well as how many
hours they had sleep the previous night and how many hours they normally sleep. Participants were
then presented with a proper breakfast and were instructed to eat until comfortably satiated. They
were also informed that a refill was possible. After the meal, the subjects reported appetite ratings for
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the last time. Finally, the participants filled in a set of self-report measures as well as some open-ended
questions about the purpose of the study and the reasons why they trust or don’t trust their bodies in
eating. After completing all tasks, the subjects were thanked for their participation, given their reward
and requested to quietly leave the room. There was no standard debriefing, but the participants were
provided with the contact information of the experimenter in case they had any complaints or
questions about the experiment.

Experimental manipulations
Expected satiety was manipulated in two conditions by showing a plate of fruit and telling subjects
that these amounts of fruit were used to make their smoothie. In one condition, participants were
shown the true amounts of fruit that we used to make their smoothie (true feedback condition). In the
other condition, participants were presented with 1/3 of the amounts of fruit that we put in their
smoothie (false feedback condition). However, all participants received the exact same smoothie to
consume, meaning that energy content of the smoothie was held constant among all conditions. Since
sensory cues could influence expected satiety, they were controlled for in the experiment by making
the smoothies in the same manner each time so that taste and texture would differ as little as possible.
Finally, to enable participants to make accurate estimations the smoothies were presented in nontransparent cups without lid so that the total volume is visible.

Table 1. The ingredients and calories of the smoothie and amounts shown in false and true condition
Smoothie
140g banana
100g strawberries

kCal
124.6
25

True feedback condition

False feedback condition

140g banana

46.6g banana

100g strawberries

33.3g strawberries
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160ml full-fat milk
TOTAL

104

(not shown)

(not shown)

253.6

Measures
Internal trust
Internal trust was measured with the relevant subscale of the DIES. During screening, the four items
from the Internal Trust subscale of DIES were answered on a 7-point scale (1=completely untrue for
me, 7=completely true for me):
•

I am confident that my body can decide how much I eat

•

I am confident that my body can decide when I eat

•

I trust that my body can guide my eating

•

My body can decide for itself when and how much to eat

The Internal Trust scale showed a high level of consistency for our sample as judged by Cronbach’s
alpha (α=0.926).

Expected satiety
Expected satiety was measured by means of the method of adjustment (Brunstrom et al, 2008), with
the software and material obtained by courtesy of professor Brunstrom. During the experiment, the
subjects rated the expected satiety of the smoothie by comparing it to four different foods (pizza,
spaghetti Bolognese, oven fries, and M&Ms). One by one, the foods were presented on the computer
screen starting from a random portion size. Subjects had to adjust the portion size with their keyboard
(left arrow key = decreases portion, right arrow key = increases portion) until the portion of food was
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considered equally filling as the smoothie. All food portions started at 20kcals and increased by 20kcals
in each picture until a maximum of 1000kcals. The amount of calories from the four portions that were
selected were then averaged to determine expected satiety of the smoothie in kcals. Expected satiety
was measured after presenting the plate with ingredients and the smoothie to participants only to look
at, which made this a purely cognitive measure of expected satiety.

Perceived satiety
Physical component of satiety
Stomach stretch and stomach tenseness were combined into a new variable to represent the physical
component of satiety (α=0.768).
Affective component of satiety (sensory specific satiety)
Sensory specific satiety was measured by repeating an identical taste test once just before
consumption of the smoothie and once right after. The taste test included tasting four bite-size
portions of two savory (cheese and chips) and two sweet foods (milk chocolate and the smoothie). The
participants indicated the pleasantness of the taste and desire to eat more of each of the four samples
on a VAS scale ranging from “not at all” to “extremely pleasant” (for pleasantness) or “very much” (for
desire to eat more). The samples were presented in a randomized order and participants were
instructed to cleanse their palate with some water and a neutral cracker in between each tasting.

Sensory/cognitive component of satiety
The sensory/cognitive component of satiety was measured by the method of adjustment after having
participants take one sip of the smoothie, because that allowed participants to judge satiety based on
(sensory) aspects inherent to the food during consumption.
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Food intake
The ad libitum meal consisted of two cheese sandwiches, two raisin buns, and approximately 100g
cherry tomatoes. The sandwiches and raisin buns were pre-cut in smaller pieces to reduce any unit
size effects. The exact amount of each food item that were offered to each participant were preweighted and recorded. Leftovers of each food item were then weighted and subtracted from initial
amounts to calculate the amount of food that was consumed during the ad libitum meal. The
consumed weight of bread, cheese, raisin bread, and tomatoes were then converted from grams to
calories.

Other variables
Appetite
Appetite ratings were self-reported on several moments during the experiment. At the beginning of
the experiment, participants indicated baseline appetite: hunger, thirst, fullness, desire to eat, and
prospective consumption (how much subjects thought they could eat at a certain moment). These
were rated on VAS scales ranging from “not at all” to “extremely”. Appetite was rated for a second
time, along with stomach stretch and tenseness, after consumption of the smoothie and a third time
after the ad libitum meal. Hunger, thirst, fullness, desire to eat, and prospective consumption were
combined into a new “appetite” variable for each of the three time points (respectively α=0.844,
α=0.803, and α=0.393), after the reversal of the fullness scale. Because thirst was the least reliable
measure in all three cases, thirst was not included into the new variables for appetite. The new
Cronbach’s alpha’s excluding thirst were respectively: 0.858 for baseline appetite, 0.855 for appetite
after preload consumption, and 0.575 for appetite after ad libitum lunch. Appetite scores served as
control variables; food intake was anticipated to vary as result of differences in appetite.
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Sensitivity
Sensitivity to internal signals of hunger and satiety was measured with the relevant subscale of the
DIES. Participants rated six statements on a 7-point scale (1=completely untrue for me, 7=completely
true for me):


I realize when my stomach is empty



I know when my body is telling me to eat



I recognize the hollow sensation in the stomach that signals hunger



I know when my body telling me to stop eating



I can distinguish between appetite and hunger



I notice when my stomach is comfortably full

The scale for sensitivity had a Cronbach’s alpha of α=0.805, which indicates high consistency in the
scale. Sensitivity can also be split up in sensitivity to hunger and sensitivity to satiety, for which the
respective Cronbach’s alphas are α=0.886 and α=0.774.
Self-efficacy
Self-efficacy in using internal signals of hunger and satiety was measured with the relevant subscale of
the DIES. Participants rated six statements on a 7-point scale (1=completely untrue for me,
7=completely true for me):


I find it easy to let my hunger determine when I eat



I find it easy to listen to my body when it tells me to eat



I find it easy to rely on my hunger to tell me when to eat



I find it easy to stop eating once I feel comfortably satiated



I find it easy to stop eating when my body tells me I had enough



I find it easy to rely on my satiation feelings to tell me when to stop eating

The scale for self-efficacy was internally consistent; Cronbach’s alphas was α=0.875. Also, self-efficacy
can be split up in self-efficacy to hunger and self-efficacy to satiety with respective Cronbach’s alphas
of α=0.822 and α=0.889.
Dietary restraint
Dietary restraint was measured by means of the Dutch Restrained Eating Scale (Van Strien, Frijters,
Van Staveran, Defares, & Beurenberg, 1986). For comparison of restraint measures see Williamson et
al. (2007). The scale included several questions:
1. When you have put on weight, do you eat less than you usually do?
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2. Do you try to eat less at meal times than you would like to eat?
3. How often do you refuse food or drink offered because you are concerned about your weight?
4. Do you watch exactly what you eat?
5. Do you deliberately eat foods that are slimming?
6. When you have eaten too much, do you eat less than usual the following day?
7. Do you deliberately eat less in order not to become heavier?
8. How often do you try not to eat between meals because you are watching your weight?
9. How often in the evenings do you try not to eat because you are watching your weight?
10. Do you take into account your weight with what you eat?
The respondents answered these questions on a 5-point scale (never, seldom, sometimes, often, very
often). Questions 1 and 6 originally have a sixth option which is “not relevant” to indicate that they
have never put on weight in their adult life (Q1) or that they have never eaten too much (Q6), but this
option was not included in this study as it would mean that some participants would have to be
excluded from the study. An average score was calculated across items. Dietary restraint showed a
high level of consistency in our study as judged by Cronbach’s alpha (α=0.873).
Extreme response style
Calculated as proportion of statements answered with 1 or 7 (completely untrue for me – completely
true for me). The statements were adapted from Greenleaf (1992):
-

When I see a full ashtray or waste-basket, I want it emptied immediately

-

I like to visit places that are totally different from my home

-

I like to feel attractive to members of the opposite sex

-

I try to avoid foods that are high in cholesterol

-

My days seem to follow a definite routine (eating meals at the same time each day, etc.)

-

I work very hard most of the time

Purpose of the study
Participants were asked 1) what do you think was the purpose of the study, and 2) did you report
hunger and fullness based on genuine experience or based (partly) on how you thought the
experimenter would like you to respond. Finally, participants were asked in an open-ended question
why they trust or don’t trust their bodies to guide their eating. The answers were studied by the
experimenter and any participant who’s answer indicated that they (might have) uncovered the
purpose of the manipulation, were excluded from the study.
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Sensory/Hedonic characteristics
Sensory characteristics of the smoothie were measured on VAS scales ranging from “not at all” to
“extremely” including: tastiness, creaminess, thickness, sweetness, and fruitiness. They were
measured to explore possible correlations with the affective satiety component and expected satiety.

Data analysis
The data analysis was conducted in SPSS. Data was first explored by checking the distribution of data
for all measures, including variances, skewness, kurtosis, and outliers. Some of the data were nonnormal. Therefore, assumptions were checked before each hypothesis was analyzed in order to
interpret the right statistic and analyses were conducted with and without outliers in some cases to
see whether outliers influenced the significance of results. However, in cases where outliers made no
difference, only the initial analyses including outliers are reported. For dependent variables, outliers
were excluded if absolute Z value was larger than 3 (Park, 2012).
Before further analysis, correlations were computed between internal trust and response style to rule
out the possibility that high and low internal trust scores were a consequence of individual response
style. Then, general descriptive statistics including gender, age, BMI, and dietary restraint were
explored for the whole sample. Next, interactions were made between internal trust and feedback in
order to explore differences between conditions by means of ANOVA. Additionally, as randomization
check, pairwise comparisons were made (post hoc) between conditions based on baseline appetite
and individual-difference characteristics.
As a manipulation check, a comparison was made between the two feedback groups for expected
satiety by means of paired-samples t-test in order to establish whether the plate with smaller amount
of fruit decreased expected satiety compared to the plate with the true amount of fruit.
Next was an exploratory analysis. First, sensory/hedonic aspects of the smoothie were tested for
possible correlation with pleasantness of- and desire to eat the smoothie and its expected satiating
value; in the theoretical chapter was indicated that characteristics of the smoothie can influence
expected satiety. Second, food intake was tested for possible correlation with individual-difference
characteristics (internal trust, sensitivity, self-efficacy, dietary restraint); food intake was assumed to
vary with individual-difference characteristics. Third, appetite measures were explored as possible
covariates by means of 1) correlation analysis with food intake and 2) two-way ANOVA testing
interaction effects of feedback and internal trust on appetite. Resampling (bootstrap) was used in all
correlation analyses, because some of the measurements violated assumptions of normality.
Because we assume the underlying processes of perceived satiety, but had no opportunity for a
mediation analysis, we had to at least establish whether satiety occurred. First, means for physical
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satiety were reported. Next, the affective-satiety component was tested by comparing pleasantness
and desire to eat 4 food items before and after preload consumption with repeated measures ANOVA.
Then pairwise comparisons were made of change scores in pleasantness and desire to eat the
smoothie with each of the other three foods by means of paired samples t-test. Third, the
sensory/cognitive satiety component was tested by comparing expected satiety before and after
participants took a sip of the smoothie by means of paired samples t-test. Afterwards, the hypotheses
were tested one by one.
Hypothesis 1 was tested by means of several separate analyses. First, the sensory/cognitive satiety
component was tested for influence of feedback and internal trust. A repeated measures ANOVA was
conducted with 2 levels for expected satiety (before and after tasting the preload) and feedback and
internal trust as fixed factors. Next, the physical satiety component tested for influence of feedback
and internal trust by means of two-way ANOVA, by taking feedback and internal trust as fixed factors
and the post-preload stomach sensations (one by one) as dependent variables. Additionally, simple
main effects were conducted to investigate differences in stomach sensations for each level of trust
and feedback. Then, the affective satiety component was tested – once for pleasantness and once for
desire to eat – by means of repeated measures ANOVA with 4 levels for food and 2 levels for time and
by taking feedback and internal trust as fixed factors. Outliers were excluded if they affected the
assumptions and significance of results.
Hypothesis 2 was tested by means of two-way ANOVA with feedback and internal trust as fixed factors
and food intake as dependent variable. Post-preload appetite and dietary restraint were taken as
covariates. First, the main effect of feedback was studied, then for H2a the interaction effect of
feedback and internal trust were studied. One outlier for food intake was excluded.
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RESULTS
Sample
Extreme response style
Since Internal Trust was a key concept in this study and “extremes” were chosen to participate, we had
to check whether the scoring of this variable was related to extreme response style. Based on bivariate
correlation, internal trust and extreme response style were not significantly related (p>0.05). Since
Sensitivity and Self-efficacy were assumed to be closely related to Internal Trust, they were also
checked for extreme response style. Also, these were not significantly correlated to extreme response
style (both p>0.05).

Descriptives
The sample existed of 13 males and 37 females between the ages of 18 and 25 with an average age of
21.55 (SD=1.948) years. On average, the participants had a healthy BMI (M=22.89, SD=2.895) and low
dietary restraint scores (M=2.62, SD=0.793). All high and all low trust participants were invited to the
experiment and, among those, 24 high trust and 26 low trust participants completed successfully the
whole study. Participants were randomly assigned to the true and false feedback conditions so that
eventually there would be an equal number of males and females of each trust condition (high and
low) in each of the feedback conditions (true and false).

14
12
10
8
6
4
2
0
True Low

True High
Male

False Low

False High

Female

Figure 5. Distribution of males and females among conditions.

Condition groups: Randomization check
When comparing the four conditions by means of ANOVA, baseline hunger (F(3,46)=4.207, p=0.010)
and baseline desire to eat (F(3,46)= 2.899, p=0.045) differed between the groups. Although groups
would ideally not differ in baseline appetite, found differences in baseline appetite were not
considered as a severe problem; appetite measures were mainly meant to serve as covariate when
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analyzing differences in food intake between condition groups. All baseline appetite scores are
presented in Table 2. Group differences were also observed for sensitivity (F(3,46)= 3.089, p=0.036)
and self-efficacy (F(3,46)= 15.731, p<0.001), which were expected to vary with internal trust; Table 2
shows that sensitivity and self-efficacy is higher among high trust individuals than among low trust
individuals. Lastly, the groups did not differ in how often they consume or prepare smoothies
themselves, which may otherwise have caused between-group differences in beliefs and expectations
of satiety.
Table 2. Demographics and baseline appetite scores between groups and overall sample.
True feedback

False feedback

Total

Low trust

High trust

Low trust

High trust

M (SD)

M (SD)

M (SD)

M (SD)

ANOVA

F

p

N

Baseline
hunger
Baseline thirst

Baseline
fullness
Baseline desire
to eat
Baseline
prospective
consumption
BMI

Restraint

Sensitivity

13

12

13

12

50

47.462

72.917

60.692

74.250

63.440

(32.243)

(11.996)

(22.351)

(11.435)

(23.642)

52.462

68.917

60.385

54.917

59.060

(27.162)

(16.150)

(19.692)

(19.393)

(21.416)

32.462

20.333

27.846

22.167

25.880

(20.951)

(19.699)

(24.842)

(22.397)

(21.950)

53.000

69.500

58.231

75.333

63.680

(26.527)

(14.793)

(23.062)

(17.629)

(22.387)

58.615

69.833

59.231

71.917

64.660

(17.443)

(15.326)

(15.471)

(10.933)

(15.801)

23.648

22.870

22.940

21.543

22.779

(2.919)

(2.908)

(2.592)

(3.320)

(2.932)

2.854

2.367

2.892

2.275

2.608

(0.509)

(0.741)

(0.931)

(0.806)

(0.790)

5.051

5.653

4.974

6.042

5.413

(0.906)

(1.617)

(0.754)

(0.467)

(1.083)

4.207

0.010

1.466

0.236

0.784

0.509

2.899

0.045

2.665

0.059

1.022

0.392

2.219

0.099

3.089

0.036
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Self-efficacy

Frequency of
smoothie
consumption
Frequency of
smoothie
preparation

3.577

5.514

3.538

5.667

4.533

(1.047)

(1.029)

(1.043)

(1.068)

(1.444)

2.92

3.25

2.46

2.92

2.88

(0.760)

(0.866)

(0.877)

(1.165)

(0.940)

2.08

2.67

2.15

2.25

2.28

(0.641)

(0.888)

(0.801)

(1.138)

(0.882)

15.731

0.000

1.544

0.216

1.100

0.359

According to the Kolmogorov-Smirnoff test, when taking the four groups, hunger was non-normal for
the true feedback-low trust condition (D(12)=0.260, p=0.025), thirst was non-normal for the true-low
condition (D(12)=0.248, p=0.039) and false-high condition (D(11)=0.309, p=0.004), and sensitivity was
non-normal for the true-high (D(12)=0.253, p=0.032) and false-high condition (D(11)=0.252, p=0.049).
Due to the non-normal data, Games-Howell was performed for pairwise comparisons between the
conditions, because this test is robust against violations of normality and small sample sizes. According
to this test (as opposed to the ANOVA results in Table 2), only the individual-difference characteristics
sensitivity and self-efficacy differed significantly between conditions. The subjects in the false feedback
– high trust condition reported higher sensitivity than the subjects in true feedback – low trust
(p=0.013) and false feedback – low trust (p=0.002) condition. For self-efficacy, the subjects in the high
trust groups reported that it was easier for them to respond to internal signals than those in the low
trust groups: the true feedback – high trust and false feedback – high trust groups reported higher selfefficacy than the true feedback – low trust group (respectively p=0.001 and p=0.000) and falsefeedback – low trust group (both p<0.001).

Manipulation check
Most of the subjects appeared not to be aware of the feedback manipulation. However, some did
name that listening to the body was a part of the purpose of the study and one person suggested it
was “expected and actual satiating effects”. Because we suspected she was referring to our
manipulation, we had to exclude her, which left us with 49 participants in total.
In order to check whether our manipulation was effective in reducing the satiety expectations of
individuals we investigated whether there were differences in expected satiety between feedback
groups, by means of an independent samples t-test. Homogeneity was not violated according to the
Levene’s test (p>0.05), and there were no outliers as judged by boxplots. Nevertheless, it appeared
that the manipulation did not work as expected; no significant differences were found between
feedback groups (t(47)=0.161, p=0.872). The effect size was extremely low (η2=0.000).
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Exploratory analysis
Sensory/hedonic measures, expected satiety, and food intake
It was interesting to see how sensory and hedonic aspects of the preload were related to each other
and to expected satiety after tasting the smoothie. Expected satiety was positively correlated with
tastiness (r=0.291, n=47, p=0.047) and creaminess (r=0.310, n=47, p=0.037) of the preload and
marginally correlated with thickness (r=0.284, n=47, p=0.053) of the preload, indicating that the tastier
(M=70.429, SD=18.172), creamier (M=73.327, SD=16.459), and thicker (M=76.225, SD=14.789) the
smoothie was perceived, the higher the expected satiating value was. Regarding the hedonic
measures, there was a highly positive association between pleasantness and desire to eat more of the
smoothie before preload (r=0.800, n=47, p<0.001) as well as after consuming the entire preload
(r=0.463, n=47, p=0.001). Furthermore, the pleasantness before preload consumption was positively
related to tastiness (r=0.579, n=47, p<0.001), thickness (r=0.335, n=47, p=0.021), fruitiness (r=0.488,
n=47, p=0.001). However, after consumption of the preload pleasantness was not correlated with
tastiness, creaminess, thickness, sweetness or fruitiness (all p>0.05). Food intake was merely
correlated with desire to eat more of the smoothie after preload consumption (r=0.446, n=47,
p=0.002). None of the other sensory and hedonic measures nor expected satiety were significantly
related to food intake (all p>0.05) (Table 3, Appendix 3).

Individual characteristics and food intake
Correlations between food intake and the individual-difference characteristics internal trust,
sensitivity, self-efficacy, and dietary restraint were explored. Internal trust was positively related to
sensitivity (r=0.397, n=48, p=0.005) and self-efficacy (r=0.714, n=48, p<0.001). Sensitivity and selfefficacy were also positively related to each other (r=0.484, n=48, p<0.001). Dietary restraint was
negatively related to internal trust (r=-0.342, n=48, p=0.017) and self-efficacy (r=-0.508, n=48,
p<0.001), meaning that individuals with higher internal trust and sensitivity exert less dietary restraint.
Furthermore, only dietary restraint was significantly and negatively correlated with food intake (r=0.285, n=48, p=0.049), meaning that with higher dietary restraint individuals eat less.
Table 4. Correlations between individual characteristics and food intake
Internal

Sensitivity

Self-efficacy

trust
Internal trust
Sensitivity
Self-efficacy
Dietary

0.397

Dietary

Food

restraint

intake

0.714

-0.342*

0.217

0.484

-0.209

0.061

-0.508**

0.145
-0.285*

restraint
Food intake
N=48, * P<0.01, ** p<0.05
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Appetite measures as covariates
The correlations between the baseline appetite measures were almost all significant. Hunger, thirst,
desire to eat, and prospective consumption (how much people thought they could consume) were all
positively related to each other and negatively related to fullness and the correlations were moderate
to high (Table 5, Appendix 3). After consumption of the preload (post-preload), hunger, thirst, desire
to eat, and prospective consumption were again positively related to each other and negatively related
to fullness. Furthermore, greater stomach stretch and tenseness were related to lower hunger, desire
to eat, and prospective consumption. With higher fullness subjects reported higher stomach tenseness
and stretch, but the latter failed to reach significance. Higher hunger, thirst, desire to eat, and
prospective consumption post-preload related to higher food intake afterwards. Fullness and stomach
tenseness post-preload were negatively correlated with food intake, indicating that feeling of fullness
went hand in hand with less food intake (Table 6). The third time appetite was measured was after
consumption of the test meal (food intake). Again, hunger, desire to eat, and prospective consumption
were positively related to each other. However, none of the other variables were significantly related
to each other or to food intake (Table 7, Appendix 3).
Table 6. Correlations between post-preload appetite measures and food intake
Hunger
Hunger

Thirst
0.306*

Thirst
Fullness
Desire to

Fullness

Desire to

Prospective

Stomach

Stomach

Food

eat

consumption

stretch

tenseness

intake

-0.594**

0.681**

0.707**

-0.316*

-0.510**

0.489**

-0.132

0.321*

0.378**

-0.148

-0.018

0.403**

-0.458**

-0.486**

0.170

0.335*

-0.433**

0.712**

-0.368*

-0.313*

0.462**

-0.494**

-0.617**

0.398**

0.623**

-0.263

eat
Prospective
consumption
Stomach
stretch
Stomach

-0.268*

tenseness
Food intake
* P<0.01, ** p<0.05, N=48

Almost all appetite measures decreased significantly after consumption of the preload according to
paired-samples t-test: Hunger (M=64.082, SD=23.443 vs. M=18.592, SD=20.473) t(48)=13.084,
p<0.001; Thirst (M=58.816, SD=21.567 vs. M=39.878, SD=23.315) t(48)=4.500, p<0.001; Desire to eat
(M=64.633, SD=21.570 vs. M=24.653, SD=21.227) t(48)=12.047, p<0.001; Prospective consumption
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(M=64.980, SD=15.800 vs. M=28.000, SD=17.408) t(48)=14.511, p<0.001. Fullness, on the other hand,
increased significantly after preload consumption (M=26.204, SD=22.056 vs. M=75.714, SD=21.785)
t(48)=-12.167, p<0.001.
According to two-way ANOVA for appetite, there was a significant difference in how full participants
among different conditions felt after preload consumption: after excluding one outlier and controlling
for baseline fullness, post-preload fullness was significantly influenced by the interaction of feedback
and internal trust (F(1,44)=7.499, p=0.009). Simple main effects showed that high-trust individuals
reported to be less full after having received false feedback than true feedback (p=0.009), while for
low-trust individuals the type of feedback made no significant difference (p=0.283). After excluding
one outlier and controlling for baseline hunger, post-preload hunger was not significantly influenced
by feedback (F(1,43)=1.501, p=0.227) or internal trust (F(1,43)=0.001, p=0.979) alone. However,
hunger was marginally influenced by interaction of feedback with internal trust (F(1,43)=3.444,
p=0.070); high-trust individuals reported to be hungrier in the false feedback condition than in the true
feedback condition (M=24.997, SD=5.056 vs. M=9.617, SD=5.018) while for low-trust individuals
seemed unaffected by the type of feedback (M=15.569, SD= 5.119 vs. M=18.660, SD=5.081). After
controlling for baseline desire to eat, there were no significant main effects of feedback (F(1,44)=1.233,
p=0.273) or internal trust (F(1,44)=1.233, p=0.273) on how much participants desired to eat postpreload, nor was there a significant interaction effect of feedback and internal trust on the desire to
eat (F(1,44)=1.552, p=0.219). Lastly, after controlling for baseline prospective consumption, there was
no significant main effect of feedback (F(1,44)=1.058, p=0.309) or internal trust (F(1,44)=0.138,
p=0.712) on how much participants expected to be able to eat at the moment. There was also no
significant interaction effect of feedback and internal trust on prospective consumption
(F(1,44)=0.350, p=0.557). The raw group means for appetite measures are included in Table 8
(Appendix 3).

Perceived satiety
In order to test whether satiety occurred, it was necessary to look at the effect of the preload on the
different satiety measures. As regards to the physical component of satiety, individuals on average
indicated slight stomach stretch (M=56.184, SD=19.812) and tenseness (M=58.796, SD=20.591) after
preload consumption.
For sensory-specific satiety to have occurred, pleasantness and desire to eat more of the smoothie
should have declined relatively more after preload consumption than the other tasted foods.
According to a repeated measures ANOVA with Greenhouse-Geisser correction the decline in
pleasantness after consumption of the smoothie did not significantly differ for the four foods;
F(2.735,131.267)=1.857, p=0.140. However, it can be seen from Figure 6 that for marginal means the
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decline in pleasantness of the smoothie was steeper compared to the other three foods. The decline
in desire to eat more of each food differed significantly (F(2.939,141.074)=22.623, p<0.001), with a
larger decrease in desire to eat the smoothie compared to the other foods (Figure 7).
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Cheese
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Post preload

Figure 6. Estimated marginal means for the pleasantness of four foods before preload and post-preload
consumption.
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Figure 7. Estimated marginal means for the desire to eat more of four foods before preload and post-preload
consumption.
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According to paired samples t-tests with change scores, pleasantness and desire to eat the smoothie
decreased more compared to the other three foods. The first pairwise comparison showed that
pleasantness decreased more for the smoothie (M=-15.143, SD=19.927) than the chocolate (M=12.265, SD=19.335), but failed to reach significance; t=-0.946, p=0.349. However, desire to eat the
smoothie (M=-51.286, SD=21.240) decreased significantly more than the desire to eat the chocolate
(M=-27.571, SD=24.319); t=-6.165, p<0.001. The second pairwise comparison showed that
pleasantness decreased more for the smoothie (M=-15.143, SD=19.927) than for the chips (M=-8.592,
SD=18.321); t=-2.286, p=0.027. Also, desire to eat the smoothie (M=-51.286, SD=21.240) decreased
significantly more than the desire to eat the chips (M=-22.551, SD=22.972); t=-7.538, p<0.001 after
exclusion of one outlier. The third pairwise comparison showed that pleasantness decreased more for
the smoothie (M=-15.143, SD=19.927) than the cheese (M=-8.898, SD=17.850); t=-2.008, p=0.050.
Also, desire to eat the smoothie (M=-51.286, SD=21.240) decreased significantly more than the desire
to eat the cheese (M=-22.633, SD=26.015); t=-6.964, p<0.001. Thus, overall pleasantness and desire to
eat the smoothie decreased relatively more compared to the other food samples.
Finally, regarding the sensory/cognitive component of satiety, there should have been a change in
expected satiety before and after a sip of the smoothie was taken. According to a paired samples ttest, there was no significant change (M=429.388, SD=149.463 vs M=445.980, SD=136.044): t(48)=0.783, p=0.438.

Hypothesis testing
Hypothesis 1
Hypothesis one regarded the possible interaction effects of feedback and internal trust on perceived
satiety. First (H1a), feedback and internal trust were expected to influence the sensory/cognitive
component of satiety. According to repeated measures ANOVA with Greenhouse-Geisser correction,
there was no significant interaction effect of feedback and internal trust on the change in expected
satiating value of the preload after participants took one sip of it: F(1,49.668)=0.004, p=0.948. Thus,
hypothesis 1a could not be accepted.
Second (H1b), feedback and internal trust were expected to influence the physical component of
satiety. Stomach sensations were taken as dependent variables in two-way ANOVA, with feedback and
internal trust as fixed factors. After exclusion of three outliers, the assumption of equality of variances
was violated (p=0.017) whilst before exclusion it was not violated (p=0.277). Since ANOVA is quite
robust against non-normal distribution, the analysis was run including the outliers. Nonetheless, no
significant effect of feedback (F(1,45)=0.662, p=0.420) or internal trust (F(1,45)=0.123, p=0.728) or an
interaction was found (F(1,45)=0.009, p=0.925) on stomach stretch. Likewise, for stomach tenseness
no significant effects were found after excluding five outliers; F(1,40)=0.312, p=0.580 and
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F(1,40)=0.081, p=0.778 and F(1,40)=0.027, p=0.871 respectively for feedback, internal trust, and the
interaction effect. Thus, hypothesis 1b could not be accepted.
Third (H1c), feedback and internal trust were expected to influence the affective component of satiety.
We indicated earlier that pleasantness of- and desire to eat the smoothie decreased more compared
to the other food samples after preload consumption, indicating that satiety occurred. According to
repeated measures ANOVA with Greenhouse-Geisser correction, there were no significant differences
in the change in pleasantness of the foods based on an interaction of feedback and internal trust;
F(2.628,115.652)=0.855, p=0.454. For the change in desire to eat the foods, after excluding one outlier,
there were also no significant differences based on interaction of feedback and internal trust;
F(2.941,129.404)=0.461, p=0.706. In other words, there were no differences between conditions for
the change in the pleasantness of the foods and the desire to eat the foods. Thus, hypothesis 1c could
not be accepted.

Hypothesis 2
The second hypothesis assumed that false feedback would increase food intake (main effect) for low
trust individuals but not high trust individuals (interaction effect [H2a]). According to two-way ANOVA,
there was no significant main effect of feedback or internal trust nor a significant interaction effect of
feedback and internal trust on food intake; F(1,44)=0.028, p=0.868 and F(1,44)=1.672, p=0.203 and
F(1,44)=0.311, p=0.580 respectively. When appetite post-preload consumption and dietary restraint
were taken as covariates, there was still no interaction effect of feedback and internal trust:
F(1,42)=0.092, p=0.763. Based on these findings, hypothesis 2 and 2a could not be accepted.
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DISCUSSION
The aim of the study was to investigate whether and how internal trust influences reliance on internal
signals of hunger and satiety by investigating the main and interactive effects of internal trust and
expectations triggered by some external source on perceived satiety and food intake. Essentially, the
answer to this question would help determine the construct validity of internal trust as a measure of
intuitive eating as measured by the Dutch Intuitive Eating Scale (DIES).
To summarize the results, it appeared that for the overall sample satiety occurred; after preload
consumption people indicated lower appetite and slight stomach stretch and tenseness after preloadconsumption, indicating slight physical satiety. They also desired to eat less of the smoothie compared
to the other three food samples after they had consumed a whole preload of the smoothie, which
indicated affective (sensory-specific) satiety. However, it could not be established that
sensory/cognitive satiety occurred; participants did not change their expectations of the smoothie’s
satiating value after having taken a sip of the smoothie compared to before they took a sip. Despite
satiety across the whole sample, physical-, sensory/cognitive-, and affective satiety in the false and
true condition did not differ for high-trust compared to low-trust individuals. This means that
hypothesis 1 had to be rejected. Likewise, food intake in the false and true condition did not differ for
high-trust compared to low-trust individuals. Additionally, no significant main effect was found for
feedback on food intake. Therefore, hypothesis 2 had to be rejected as well.
We suspect that the methodological set-up of the study is accountable for the findings. In this study,
individuals’ internal trust was challenged with an experimental manipulation that resulted in
incongruence between a preload’s actual and expected satiating value. However, the manipulation
was unsuccessful; participant who received false feedback did not expect the smoothie to be less
satiating than the participants who received true feedback on the ingredients. A possible
methodological explanation would be that the expected satiety measure was not purely cognitive,
meaning that participants did not evaluate the smoothie initially solely based on feedback (amounts
of fruit presented on their plate). The reason is that participants tasted the smoothie as part of a taste
test before the expected satiety measure was taken, which means that they were able to anticipate
satiety based on, for example, orosensory features of the smoothie as well. This would also explain
why individuals expected the same satiating value of the smoothie when they were supposed to judge
expected satiety based on the feedback compared to when they were allowed to take a sip of the
smoothie, enabling them to judge expected satiety based on (oro)sensory characteristics.
The manipulation was similar to that of Brunstrom et al. (2011). In their study they presented a slightly
smaller portion of fruit than was actually in the smoothie versus a substantially larger portion of fruit.
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After excluding several ‘non-believers’ they found significant results of expected satiety on hunger and
fullness. Unlike Brunstrom et al. (2011), we only presented a smaller amount of fruits, which allowed
testing for up-regulation but not down-regulation of food intake. A disadvantage of this is that we were
more restricted in the amount of fruits that we could present compared to if we had chosen to show
larger amounts, because presenting only a few pieces of fruit on a plate might be less believable than
presenting a bigger portion of fruit. Another differences between studies is that Brunstrom et al. (2011)
measured hunger and satiety for 3 hours after preload consumption, while in our study there was only
a few minutes between the taste test, preload consumption, and food intake (ad libitum lunch). As a
consequence, there was very low food intake across the whole sample making the differences in food
intake perhaps too small to show any between-group effects on food intake. Moreover, the
hypothesized relations between internal trust, the three components of satiety, and food intake were
analyzed separately, disregarding possible relations between processes and their joint contribution to
food intake. A mediation analysis might have provided more insight in the underlying processes of
satiety and the role of internal trust, but that was beyond the scope of this study.
Although appetite was not included in the conceptual model, during the exploratory part of the
analysis some appetite measures showed interesting results. Specifically, high-trust individuals
reported to be less full after having received false feedback than true feedback, while low-trust
individuals reported fullness independently of the type of feedback they received. A possible
explanation, in line with the assimilation-contrast theory (Anderson, 1973), is that high-trust
individuals noticed slight difference between the feedback that they received and how full they felt
after consuming the preload, that they assimilated their satiety evaluations accordingly. Contrarily,
low-trust individuals might not have noticed the incongruence between feedback and actual satiating
value possibly due to lower sensitivity to internal signals (Palascha et al., under review). Considering
this and the manipulation fail, feedback might not have initially influenced satiety expectations but the
discrepancy was noticed by high-trust individuals after they consumed the preload and, therefore,
they assimilated their fullness ratings according to the feedback. However, these are merely
speculations given that most results were non-significant and that the study was underpowered.
Finally, as exploratory part of the study we have found that internal trust, sensitivity to internal signals
of hunger and satiety, and self-efficacy to use internal signals of hunger and satiety were highly
correlated with each other. This is an indication that those individual-difference characteristics are
possibly interconnected as predicted by Palascha et al. (under review). However, these characteristics
were unrelated to food intake in this study. Since validating the construct validity of all of these
individual characteristics was beyond the scope of this study, further research is necessary to look into
the relationship of internal trust, sensitivity and self-efficacy with eating behavior.
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CONCLUSION
To conclude, the current study does not provide evidence for the role of internal trust in intuitive
eating; we could not prove that high-trust individuals were more resilient against false external
information on satiating value of the smoothie compared to low-trust individuals with regards to how
satiated they felt and how much they ate. Because we suspect that methodological issues were
responsible for this outcome, there are several considerations that have to be taken into account for
future efforts to provide validation of the DIES scale. First, the assumed inter-connectedness of the
subscales internal trust, sensitivity, and self-efficacy have to be taken into account, which would ideally
mean that the three concepts are studied simultaneously. Second, more sophisticated tools are
necessary to analyze possible mediation effects; in this study perceived satiety was expected to
mediate the relation between signals of satiety and food intake, but this was not explored due to the
scope of this study. Finally, future studies should consider the presentation of the manipulation and
possible order effects which might interfere with the power of the manipulation.
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APPENDIX 1: Pre-test
APPENDIX 1a. Informed consent form
Dear participant,
This pilot is organized by the Marketing and Consumer Behavior group of Wageningen University and
Research.
In this pilot, you will be asked to evaluate the sensory characteristics of different smoothie recipes
and rate liking and familiarity of several foods. This pilot is going to take about 10 minutes.
By signing this form, you give your consent to participate in this pilot and you acknowledge the
following:
-

I have read and understood the information above and have been given a full explanation of
my duties as participant and the likely duration of this pilot.
I don’t have any allergy or intolerance to any of the following foods; berries, banana,
yoghurt, and milk.
I am not pregnant or a lactating mother.
I have not been diagnosed with any type of diabetes mellitus, anorexia nervosa, or bulimia
nervosa.
I do not use medication to suppress or enhance my appetite.
I understand that all personal data relating to my participation in this study is held and
processed in the strictest confidence.
I understand that I am free to withdraw from this study at any time without the need to
justify my decision and without prejudice.

I confirm that I have read and understood the above information and voluntarily agree to take part in
this pilot.

Date

Signature
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APPENDIX 1b. Pre-test questionnaire
Pre-test

Start of Block: Default Question Block

Please write down the 3-digit code that the instructor will provide you with.

o

Participant ID ________________________________________________

Page Break

What is your gender?

o

Male

o

Female

Which BSc/MSc program do you currently follow?
________________________________________________________________

Please fill in your:

o

Age (in years) ________________________________________________

o

Weight (in kilograms) ________________________________________________

o

Height (in centimeters) ________________________________________________

o

Nationality ________________________________________________

How long has it been since you have last eaten? (in minutes)
________________________________________________________________

Page Break

How frequently do you consume smoothies?
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o

Never

o

Rarely

o

Sometimes

o

Often

o

Very often

Display This Question:
If Q27 != Never

How filling do you find smoothies in general?

Page Break

How hungry do you feel at the moment?

How full do you feel at the moment?

Page Break

Please take a look at the foods on the plate next to you.
If these foods were used to make a smoothie, how filling would you expect this to be?

Page Break
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We made a smoothie for you using those ingredients.
Please press the white switch in front of you (below the red light) in order to receive your smoothie.

Page Break

Please use the straw to take just one sip of the smoothie in order to respond to the following questions.
How filling do you think this smoothie is?

How would you rate the consistency of the smoothie?

How creamy do you find the smoothie?

Page Break

How much would you like each of the following fruit combinations in your smoothie?
Dislike a lot

Dislike moderately

Neither like nor
dislike

Like moderately

Like a lot

Banana - Blueberry

o

o

o

o

o

Banana Strawberry

o

o

o

o

o

Banana - Blueberry
- Raspberry

o

o

o

o

o

Banana - Apple Kiwi

o

o

o

o

o
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Page Break

Please consume the entire smoothie now.
Do NOT proceed with the questionnaire unless you have consumed the entire smoothie.

Page Break

How familiar is each of the following foods / food combinations to you?
Not familiar at all

Slightly familiar

Moderately familiar

Very familiar

Extremely familiar

Chicken curry with
rice

o

o

o

o

o

M&M's

o

o

o

o

o

Pizza with tomato
sauce and cheese

o

o

o

o

o

Haribo starmix

o

o

o

o

o

Pasta Carbonara

o

o

o

o

o

Fish, fries and peas

o

o

o

o

o

Spaghetti
bolognese

o

o

o

o

o

Oven fries

o

o

o

o

o

Page Break
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Have you ever eaten each of the following foods / food combinations?
Yes

No

Chicken curry and rice

o

o

M&M's

o

o

Pizza with tomato sauce and cheese

o

o

Haribo starmix

o

o

Pasta Carbonara

o

o

Fish, fries and peas

o

o

Spaghetti bolognese

o

o

Oven fries

o

o

Page Break
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How much do you like each of the following foods?
Dislike a lot

Dislike moderately

Neither like nor
dislike

Like moderately

Like a lot

Tuc (salted)
crackers

o

o

o

o

o

Cheese straws

o

o

o

o

o

Oven baked
crunchy biscuits
paprika flavor

o

o

o

o

o

Oven baked cruncy
biscuits olive oil

o

o

o

o

o

Crispy crackers sour
cream flavor

o

o

o

o

o

Strawberry yogurt

o

o

o

o

o

Cheese bites

o

o

o

o

o

Milk chocolate

o

o

o

o

o

Chocolate chip
cookies

o

o

o

o

o

Cheese cubes

o

o

o

o

o

Marshmallows

o

o

o

o

o

Chocolate and
hazelnut filled
toffee

o

o

o

o

o

Winegums

o

o

o

o

o

Natural potato
crisps

o

o

o

o

o

Page Break

How hungry do you feel at the moment?
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How full do you feel at the moment?

How filling was the smoothie you just consumed?

Page Break

How do you find the smoothie in relation to the ingredients you were shown on the plate?
The smoothie contained ... quantities of the ingredients on my
plate

Page Break

To what extent do you agree / disagree with the following statement?

Strongly agree
The smoothie
contained different
types of ingredients
than the ones
shown on my plate

o

Somewhat agree

o

Neither agree nor
disagree

o

Somewhat disagree

o

Strongly disagree

o

Page Break

Do you have any comments about the test?
________________________________________________________________
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________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Page Break

You have now reached the end of the questionnaire.
If you would like to be invited in future research of the Marketing and Consumer Behaviour group please fill in your email address below.

Please press the white button to receive your reward.

Thank you for participating in this research!

Please leave the room quietly.

o

e-mail ________________________________________________

End of Block: Default Question Block
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APPENDIX 1c. Pre-test results
There were 46 responses in total, 20 males and 26 females. The respondents were between the ages
of 17 and 34, with an average age of 22 years. The majority was Dutch (71.7%). Eight participants were
of other European descend, and five participants were of non-European descend.
First of all, the respondents had disperse beliefs on how filling smoothies are in general.
Table 2. Descriptive statistics of how filling participants find smoothies in general
Filling

Minimum

Maximum

Mean

SD

23.00

79.00

61.10

15.17

The three experimental conditions (true amounts, 50% of the ingredients and 30% of the ingredients)
initially differed significantly in terms of satiety expectations (F(2,43)=4.116, p<0.05), with expected
satiety being the lowest for the 1/3 condition (M= 50.7, SD= 18.1), followed by the 1/2 condition (M=
55.1, SD = 16.1), and highest for the true amounts condition (M= 57.7, SD = 17.8). Pairwise comparison
by means of post hoc (Bonferroni) analysis showed that only the 1/3 condition significantly differed
from the true condition in terms of expected satiety (p<0.05), while the 1/2 condition did not
significantly differ from the true condition (p=0.190). After tasting one sip of the smoothie individuals
increased their satiety expectations across all conditions. However, there were no significant
differences in satiety expectation after tasting the smoothie (F(2.43)=0.891, p=0.418). After consuming
the entire smoothie, the satiety expectations changed only slightly and there were, again, no
significant differences between the tree conditions (F(2.43)=0.320, p=0.728).
When we look at predictability of the purely cognitive, sensory/cognitive, and hunger/satiety measures
on fullness feelings, we see that together they predict a significant amount of variance in fullness
(R2=0.699, F(5,40)=18.562, p<0.001). When looking at separate predictors, we see that two variables
account significantly for fullness (after consumption); baseline fullness and filling value of the smoothie
as rated after consumption of the smoothie.
Essentially, there was a lot of variance in how respondents rated the amounts that were presented on
the plate in comparison to how much ingredients they believed were actually in the smoothie.
However, on average respondents thought that there were slightly more ingredients in the smoothie
than was shown on the plate: when 1/3 of the true ingredients were shown (M= 72.20, SD= 20.065)
and 1/2 of the true ingredients were shown (M= 70.06, SD= 26.687) people believed that the true
amount of ingredients was much higher than what was shown on the plate compared to when the true
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amounts were shown (M= 62.00, SD= 14.663)4. In other words, in the 1/3 and 1/2 condition
participants believed less that these were the true amounts contained in the smoothie compared to
the true feedback condition, which was more believable.
Based on the pre-test, we have decided to include the condition with 1/3 of the ingredients next to
the true condition, because these differed significantly from each other in terms of expected satiety.
However, because believability of the 1/3 condition was low, we decided to only show 1/3 of the fruits
but not show milk. Instead we mentioned that the it was a milk-based smoothie. In this manner, we
expected the false feedback condition to be more believable, as participants could ‘imagine’ the
amount of milk that was in the smoothie based on total volume. In this manner, we expected that the
difference between the fruit volume and the total volume of the smoothie would not affect the
believability of our manipulation.

4

M of 50 indicated an equal amount of ingredients in the smoothie as shown on the plate. M above 50 indicated
the belief that the smoothie contained more ingredients than were shown on the plate. M below 50 indicated
the belief that the smoothie contained less ingredients than were shown on the plate.
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APPENDIX 2: Experiment
Appendix 2a: Informed consent
Dear participant,
This experiment is organized by the Marketing and Consumer Behavior group of Wageningen
University and is part of a PhD project. In this experiment, we use different methods to assess the
performance of a home-made smoothie product.
The whole session is expected to take around 45 minutes. During the session, you will be offered
several food products to taste and consume and you will be asked to respond to a series of questions
by means of an online questionnaire.
Upon completion of your testing session, you will receive a 7.5 euro voucher and a small snack as a
reward for your participation in this study.
If you have any questions or queries after completion of the experiment you can contact Aikaterini
Palascha (Aikaterini.Palascha@wur.nl).
By signing this form, you give your consent to participate in this research and you acknowledge the
following:
-

-

I have read and understood the information above and have been given a full explanation of
my duties as participant and the likely duration of this study.
I understand that all personal data relating to my participation in this study is held and
processed in the strictest confidence.
I understand that I am free to withdraw from this study at any time without the need to justify
my decision and without prejudice. I can do this by informing the instructor about my
withdrawal.
This research is for academic purposes only, and does not involve any commercial companies.

I confirm that I have read and understood the above information and voluntarily agree to take part in
this experiment.

Date

Signature
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Appendix 2b: Experiment Questionnaire
Experiment

Start of Block: ID

Q1.1 Hey, I will be your buddy in this experiment!

Please enter your participant ID in the field below and let's begin.
________________________________________________________________

End of Block: ID
Start of Block: Appetite measures

Q2.1 How hungry are you right now?
Not hungry at all

Extremely hungry

0

100

Not thirsty at all

Extremely thirsty

0

100

Not full at all

Extremely full

0

100

(1)

Q2.2 How thirsty are you right now?

(1)

Q2.3 How full are you right now?
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(1)

Q2.4 How strong is your desire to eat right now?
Very weak

Very strong

0

100

Nothing at all

A very large amount

0

100

(1)

Q2.5 How much do you think you could eat right now?

(1)

Page Break

Q2.6
Let's start with a small taste test. You will receive four food samples, one at a time. You have to taste each sample and respond to some
questions.

Note! You have to neutralize your taste before tasting each sample. I will explain how to do this in a while.

Click Next to start with the test.

End of Block: Appetite measures
Start of Block: Sample 1

Q3.1 Neutralizing!
Eat a small piece of cracker. Then take a sip of water, rinse your mouth and spit out the water in the sink next to you.

Now press the white button.
Inform the instructor that you need Sample 1 by showing one of your fingers.
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Tasting!
Respond to the following questions, while tasting the sample.

Q3.2 How pleasant is the taste of this food in your mouth right now?
Not at all pleasant

Extremely pleasant

0

100

Not at all

Very much

0

100

(1)

Q3.3 How much more of this food would you like to eat right now?

(1)

End of Block: Sample 1
Start of Block: Sample 2

Q4.1 Neutralizing!
Eat a small piece of cracker. Then take a sip of water, rinse your mouth and spit out the water in the sink next to you.

Now press the white button.
Inform the instructor that you need Sample 2 by showing two of your fingers.

Tasting!
Respond to the following questions, while tasting the sample.
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Q4.2 How pleasant is the taste of this food in your mouth right now?
Not at all pleasant

Extremely pleasant

0

100

Not at all

Very much

0

100

(1)

Q4.3 How much more of this food would you like to eat right now?

(1)

End of Block: Sample 2
Start of Block: Sample 3

Q5.1 Neutralizing!
Eat a small piece of cracker. Then take a sip of water, rinse your mouth and spit out the water in the sink next to you.

Now press the white button.
Inform the instructor that you need Sample 3 by showing three of your fingers.

Tasting!
Respond to the following questions, while tasting the sample.

Q5.2 How pleasant is the taste of this food in your mouth right now?
Not at all pleasant

Extremely pleasant

0

100

(1)
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Q5.3 How much more of this food would you like to eat right now?
Not at all

Very much

0

100

(1)

End of Block: Sample 3
Start of Block: Sample 4

Q6.1 Neutralizing!
Eat a small piece of cracker. Then take a sip of water, rinse your mouth and spit out the water in the sink next to you.

Now press the white button.
Inform the instructor that you need Sample 4 by showing four of your fingers.

Tasting!
Respond to the following questions, while tasting the sample.

Q6.2 How pleasant is the taste of this food in your mouth right now?
Not at all pleasant

Extremely pleasant

0

100

Not at all

Very much

0

100

(1)

Q6.3 How much more of this food would you like to eat right now?
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(1)

End of Block: Sample 4
Start of Block: Expected satiety

Q7.1
Let's do some smoothie work now. Press the white button to get your smoothie. Then click Next.

Page Break

Q7.2 You have received a milk-based smoothie and a plate with the fruits that we used to make this smoothie.
Hands off the smoothie! :) I will let you know when it's time to taste it.

Rules first!
In order to comply with the regulations we need you to confirm that you have no allergy, intolerance, or dietary restriction to these foods
that would prevent you from consuming this smoothie.

o

I hereby declare that I have no allergy, intolerance, or dietary restriction to these foods (1)

Page Break

Q7.3 For this task, you need to go to your desktop. DO NOT close this window, just minimize it.

On your desktop you will see an app called "Trial 1.exe". Double-click on this app to start the test.
First, you have to fill in your participant ID. Then read the instructions carefully.

When you are finished, return to this questionnaire and click Next.

Page Break

Q7.4 Welcome back.

Press the white button and return the plate with fruits to the instructor. Then click Next.

Page Break

Q7.5 Now it's time to taste your smoothie! Take only one sip and rate the smoothie on the following aspects.
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Not at all

Extremely

0

100

Tasty (1)

Creamy (2)

Thick (3)

Sweet (4)

Fruity (5)

Page Break

Q7.6
Now go again to your desktop. DO NOT shut down this window, just minimize it.

Click on the "Trial 2.exe" app, fill in your participant ID and read the new instructions carefully.
When you are finished, return to this questionnaire and click Next.

Page Break

Q7.7 Welcome back.

Now it's time to consume your smoothie. You are required to drink the entire smoothie before you continue with the study. No need to
hurry, take your time and enjoy it.

Once the cup is empty, press the white button and return the cup to the instructor. Then click Next.

Page Break

Q7.8 Please respond to the following questions only after you have consumed the entire smoothie.
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Q7.9 How hungry are you right now?
Not hungry at all

Extremely hungry

0

100

Not thirsty at all

Extremely thirsty

0

100

Not full at all

Extremely full

0

100

Very weak

Very strong

0

100

(1)

Q7.10 How thirsty are you right now?

(1)

Q7.11 How full are you right now?

(1)

Q7.12 How strong is your desire to eat right now?

(1)
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Q7.13 How much do you think you could eat right now?
Nothing at all

A very large amount

0

100

Not stretched at all

Extremely stretched

0

100

Not tense at all

Extremely tense

0

100

(1)

Page Break

Q7.14 How stretched does your stomach feel right now?

(1)

Q7.15 How tense does your stomach feel right now?

(1)

Page Break

Q7.16
Let's do some more tasting now. Click Next to start with the test.

End of Block: Expected satiety
Start of Block: Sample 1

Q8.1 Neutralizing!
Eat a small piece of cracker. Then take a sip of water, rinse your mouth and spit out the water in the sink next to you.
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Now press the white button.
Inform the instructor that you need Sample 1 by showing one of your fingers.

Tasting!
Respond to the following questions, while tasting the sample.

Q8.2 How pleasant is the taste of this food in your mouth right now?
Not at all pleasant

Extremely pleasant

0

100

Not at all

Very much

0

100

(1)

Q8.3 How much more of this food would you like to eat right now?

(1)

End of Block: Sample 1
Start of Block: Sample 2

Q9.1 Neutralizing!
Eat a small piece of cracker. Then take a sip of water, rinse your mouth and spit out the water in the sink next to you.

Now press the white button.
Inform the instructor that you need Sample 2 by showing two of your fingers.

Tasting!
Respond to the following questions, while tasting the sample.
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Q9.2 How pleasant is the taste of this food in your mouth right now?
Not at all pleasant

Extremely pleasant

0

100

Not at all

Very much

0

100

(1)

Q9.3 How much more of this food would you like to eat right now?

(1)

End of Block: Sample 2
Start of Block: Sample 3

Q10.1 Neutralizing!
Eat a small piece of cracker. Then take a sip of water, rinse your mouth and spit out the water in the sink next to you.

Now press the white button.
Inform the instructor that you need Sample 3 by showing three of your fingers.

Tasting!
Respond to the following questions, while tasting the sample.

Q10.2 How pleasant is the taste of this food in your mouth right now?
Not at all pleasant

Extremely pleasant

0

100

(1)
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Q10.3 How much more of this food would you like to eat right now?
Not at all

Very much

0

100

(1)

End of Block: Sample 3
Start of Block: Sample 4

Q11.1 Neutralizing!
Eat a small piece of cracker. Then take a sip of water, rinse your mouth and spit out the water in the sink next to you.

Now press the white button.
Inform the instructor that you need Sample 4 by showing four of your fingers.

Tasting!
Respond to the following questions, while tasting the sample.

Q11.2 How pleasant is the taste of this food in your mouth right now?
Not at all pleasant

Extremely pleasant

0

100

Not at all

Very much

0

100

(1)

Q11.3 How much more of this food would you like to eat right now?
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(1)

End of Block: Sample 4
Start of Block: Filler task

Q12.1
You will now watch an educational video. Put on your headphones and click on the video once you are ready. When the video is finished,
click Next to continue with the questionnaire.

Page Break

Q12.2 How many hours did you sleep last night?
________________________________________________________________

Q12.3 How many hours do you normally sleep without using an alarm clock?
________________________________________________________________

Page Break
Q12.4 What kind of fruits did we use to make your smoothie?
________________________________________________________________

Page Break

Q12.5 How many pieces of fruit did we use to make your smoothie?
________________________________________________________________

Page Break

Q12.6 Now press the white button to see the plate with fruits once again and then respond to the following questions.

How good was your memory in this test?
Were you able to recall the right types and approximate amounts of fruits?
________________________________________________________________
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________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

End of Block: Filler task
Start of Block: Ad libitum

Q13.1 Now I would like to offer you a meal. Please eat as much as you want until you feel comfortably satiated.
Refills are possible! Just let the instructor know that you want more and they will take care of it.
Press the white button to get your meal.

Once you feel you have had enough of the meal, press the white button and return the tray to the instructor.
Note that it is not allowed to take any food with you.

Once your tray is gone you can continue with the last part of this questionnaire.

End of Block: Ad libitum
Start of Block: Appetite measure 2

Q14.1 How hungry are you right now?
Not hungry at all

Extremely hungry

0

100

Not thirsty at all

Extremely thirsty

0

100

(1)

Q14.2 How thirsty are you right now?

(1)
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Q14.3 How full are you right now?
Not full at all

Extremely full

0

100

Very weak

Very strong

0

100

Nothing at all

A very large amount

0

100

(1)

Q14.4 How strong is your desire to eat right now?

(1)

Q14.5 How much do you think you could eat right now?

(1)

End of Block: Appetite measure 2
Start of Block: Self-reports
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Q15.1 How true or untrue is each of the following statements for you?
Completely
untrue for me
(1)

Moderately
untrue for me
(2)

Slightly
untrue for
me (3)

Neither true
nor untrue
for me (4)

Slightly true
for me (5)

Moderately
true for me
(6)

Completely
true for me
(7)

I realize when
my stomach is
empty (1)

o

o

o

o

o

o

o

I know when
my body is
telling me to
eat (2)

o

o

o

o

o

o

o

I recognize
the hollow
sensation in
the stomach
that signals
hunger (3)

o

o

o

o

o

o

o

I know when
my body is
telling me to
stop eating
(4)

o

o

o

o

o

o

o

I can
distinguish
between
appetite and
hunger (5)

o

o

o

o

o

o

o

I notice when
my stomach is
comfortably
full (6)

o

o

o

o

o

o

o

Page Break
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Q15.2 How true or untrue is each of the following statements for you?
Completely
untrue for me
(1)

Moderately
untrue for me
(2)

Slightly
untrue for
me (3)

Neither true
nor untrue
for me (4)

Slightly true
for me (5)

Moderately
true for me
(6)

Completely
true for me
(7)

I find it easy
to let my
hunger
determine
when I eat (1)

o

o

o

o

o

o

o

I find it easy
to listen to
my body
when it tells
me to eat (2)

o

o

o

o

o

o

o

I find it easy
to rely on my
hunger to tell
me when to
eat (3)

o

o

o

o

o

o

o

I find it easy
to stop eating
once I feel
comfortably
satiated (4)

o

o

o

o

o

o

o

I find it easy
to stop eating
when my
body tells me
I had enough
(5)

o

o

o

o

o

o

o

I find it easy
to rely on my
satiation
feelings to tell
me when to
stop eating
(6)

o

o

o

o

o

o

o

Page Break
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Q15.3 How frequently do you display each of the following behaviors?
Never (1)

Rarely (2)

Sometimes (3)

Often (4)

Very often (5)

If you have put on
weight, do you eat
less than you
usually do? (1)

o

o

o

o

o

How often do you
refuse food or drink
offered because
you are concerned
about your weight?
(2)

o

o

o

o

o

Do you try to eat
less at mealtimes
than you would like
to eat? (3)

o

o

o

o

o

Do you watch
exactly what you
eat? (4)

o

o

o

o

o

Do you deliberately
eat foods that are
slimming? (5)

o

o

o

o

o

Page Break
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Q15.4 How frequently do you display each of the following behaviors?
Never (1)

Rarely (2)

Sometimes (3)

Often (4)

Very often (5)

When you have
eaten too much, do
you eat less than
usual the following
days? (1)

o

o

o

o

o

Do you deliberately
eat less in order not
to become heavier?
(2)

o

o

o

o

o

How often do you
try not to eat
between meals
because you are
watching your
weight? (3)

o

o

o

o

o

How often in the
evening do you try
not to eat because
you are watching
your weight? (4)

o

o

o

o

o

Do you take into
account you weight
with what you eat?
(5)

o

o

o

o

o

End of Block: Self-reports
Start of Block: Awareness

Q16.1 What do you think was the purpose of this study? Please describe in short below.
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Page Break

Q16.2 Which of the following applies to you the most?

o

I reported hunger and fullness ratings based on my genuine experience at the time. (1)

o

I reported hunger and fullness ratings based partly on how I thought the researcher expected me to respond. (2)
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Page Break

Q16.3 In the short form that you filled in to check whether you were eligible for this study we asked you a few questions about the extent
to which you trust your body to guide your eating.

Could you please explain in short why you trust or don't trust your body in this respect?
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Page Break

Q16.4 Do you have any other comments?
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

End of Block: Awareness
Start of Block: End Instructions

Q17.1 Congratulations! You have completed the test. Thank you a lot for your contribution.

Press the white button to receive your reward.

Make sure that you leave the room quietly without disturbing other participants.

If you would like to be invited in future research of the Marketing & Consumer Behavior group, please fill in your email below.

o

email (1) ________________________________________________

End of Block: End Instructions
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APPENDIX 3: Data tables
Table 3. Correlations between sensory and hedonic measures of the smoothie, expected satiety, and food intake
N=47 *p<0.05 **p<0.01
Pleasantness

Desire

Pleasantness

to eat

Pleasantness
Desire to eat
Pleasantness
Desire to eat
Tastiness
Creaminess
Thickness
Sweetness
Fruitiness
Expected

0.800**

Desire

Tastiness

Creaminess

Thickness

Sweetness

Fruitiness

to eat

Expected

Expected

Food

satiety 1

satiety 2

intake

0.426**

0.302*

0.579*

0.157

0.335*

0.123

0.488**

0.100

0.103

0.064

0.368*

0.394**

0.342*

0.092

0.116

0.007

0.412**

0.082

0.077

0.105

0.463**

0.254

0.209

0.211

0.107

0.149

-0.117

-0.141

0.216

0.032

-0.004

0.079

-0.068

-0.101

-0.095

-0.156

0.446**

0.495**

0.541**

0.406**

0.480**

0.045

0.291*

0.061

0.497**

0.399**

0.289

0.026

0.310*

0.003

0.112

0.209

-0.036

0.284

0.136

0.380**

-0.050

0.063

0.023

0.233

0.114

-0.047

0.471**

-0.120

satiety 1
Expected

-0.040

satiety 2
Food intake
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Table 5. Correlations between baseline appetite measures and food intake
Hunger
Hunger

Thirst

Fullness

0.437**

Thirst

Desire to

Prospective

Food

eat

consumption

intake

-0.613**

0.806**

0.646**

0.199

-0.404**

0.434**

0.337**

0.143

-0.502**

-0.299*

-0.137

0.788**

0.306*

Fullness
Desire to eat
Prospective

0.398**

consumption
Food intake
* P<0.01, ** p<0.05, N=48

Table 7. Correlations between post-lunch appetite measures and food intake
Hunger
Hunger
Thirst
Fullness
Desire to eat
Prospective

Thirst

Fullness
0.085

Desire to

Prospective

Food

eat

consumption

intake

-0.259

0.678**

0.492**

0.120

-0.071

-0.016

0.183

0.275

-0.173

-0.197

-0.213

0.581**

0.099
0.146

consumption
Food intake
* P<0.01, ** p<0.05, N=48
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Table 8. Observed group means for satiety measures before and after preload consumption, hedonic
measures and expected satiety of the smoothie preload, and food intake.
True feedback

False feedback

ANOVA

High trust

Low trust

High trust

Low trust

M (SD)

M (SD)

M (SD)

M (SD)

N

F

p

3.216

0.080

1.448

0.235

5.726

0.021

1.464

0.233

0.256

0.616

12

13

12

12

1

72.917 (11.996)

47.462 (32.249)

74.250 (11.435)

63.083 (21.538)

2

12.333 (20.544)

14.000 (14.799)

28.000 (17.669)

20.417 (26.228)

1

68.917 (16.150)

52.462 (27.162)

54.917 (19.393)

59.500 (20.296)

2

42.083 (21.207)

33.539 (26.040)

46.167 (25.852)

38.250 (20.383)

1

20.333 (19.699)

32.462 (20.951)

22.167 (22.397)

29.333 (25.335)

2

85.500 (13.681)

75.308 (18.777)

59.917 (28.408)

82.167 (16.425)

1

69.500 (14.793)

53.000 (26.527)

75.333 (17.629)

61.667 (20.317)

2

16.000 (18.360)

23.846 (21.318)

31.667 (19.190)

27.167 (25.016)

Prospective

1

69.833 (15.326)

58.615 (17.443)

71.916 (10.933)

60.083 (15.837)

consumption

2

25.667 (17.701)

24.846 (14.129)

34.167 (19.669)

27.583 (18.574)

Stomach stretch

59.250 (14.937)

57.769 (22.185)

55.083 (19.048)

52.500 (23.678)

0.009

0.925

Stomach tenseness

61.417 (17.490)

60.154 (20.444)

55.833 (22.082)

57.667 (24.084)

0.066

0.799

1

80.583 (14.921)

70.923 (20.666)

66.500 (18.943)

69.750 (13.949)

2

64.000 (16.404)

62.231 (14.607)

55.500 (21.335)

44.917 (20.483)

3.788

0.058

1

78.250 (15.316)

66.000 (22.561)

66.333 (22.861)

62.167 (21.846)

2

13.500 (14.712)

18.615 (13.733)

27.417 (23.535)

7.750 (10.964)

8.581

0.005

Tastiness of smoothie

79.250 (18.796)

66.615 (21.720)

62.917 (16.440)

73.250 (11.419)

5.204

0.027

Creaminess of smoothie

76.917 (11.493)

75.154 (23.230)

73.500 (14.731)

67.583 (13.794)

0.191

0.664

Thickness of smoothie

83.750

(9.097)

74.231 (20.191)

71.750 (12.344)

75.333 (13.614)

2.483

0.122

Sweetness of smoothie

57.417

(19.171)

48.000 (19.870)

54.917 (25.561)

61.091 (25.054)

1.437

0.237

78.333 (11.812)

59.154 (23.947)

63.000 (19.231)

69.182 (26.187)

4.374

0.042

429.583

435.769

0.356

0.554

(154.999)

(123.556)

481.083

431.154

0.531

0.470

(143.712)

(142.636)

245.793

214.075

0.311

0.580

(156.932)

(144.979)

Hunger

Thirst

Fullness

Desire to eat

Pleasantness smoothie

Desire to eat smoothie

Fruitiness of smoothie
Expected satiety

Sensory/cognitive satiety

Food intake*

396.667 (141.892)

455.000
(186.377)

432.500 (143.788)

440.417
(124.123)

277.066 (159.349)

197.257
(135.320)

Note: ‘1’ indicates measures before preload and ‘2’ indicates measures post-preload consumption.
*Food intake after exclusion of 1 outlier.
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