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Abstract
Overweight and obesity have become a major public health problem in recent decades. This is
partially caused by increases in screen time, which reduces physical activity and contributes to an
increase in energy intake. The goal of the current research is to contribute to existing knowledge about
the negative effects of screen time on consumption behaviours. It was investigated whether eating
behind a desk influences expected satiation and portion size selection. This question was examined in
a between subject experimental design. Participants had to fill in a survey in which they were exposed
to either a scenario with pictures of an individual eating a meal behind a desk, or eating exactly the
same meal behind a dining table. Their expectations about the individuals eating speed, sensitivity to
physiological signals of hunger, satiation and amount eaten were examined. It was investigated
whether expected eating speed and sensitivity to physiological signals of hunger mediated the effect
of the desk setting on expected satiation and portion size selection. As expected, eating in a desk
setting leads to a lower expected satiation with a mediating effect of expected sensitivity to
physiological signals of hunger. Eating in a work setting also leads to an increase in expected eating
speed. However, no mediating effect was found of expected eating speed, and the desk setting did not
lead to an increase in portion size selection. These results amplify existing theory with additional
arguments that increased screen time may be a cause for negative changes in consumption
behaviour.
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1. Introduction
Overweight and obesity have become a major public health problem in recent decades (Al-Qahtani,
2019). Since 1975, it nearly tripled worldwide, and nowadays 13% of the adults are obese (World
Health Organisation, 2018). Obesity increases the risk of many chronic diseases such as type 2
diabetes, certain cancers and heart and cardiovascular diseases (Calza et al., 2008). The acceleration
of overweight and obesity prevalence is caused by multiple factors, but the most common cause is
excessive energy consumption (Wright & Aronne, 2012). It is increasingly acknowledged that
consumption choices and quantities are determined by environmental cues (Johnson, 2013).
One key factor that can determine how much one eats is the setting in which consumption takes place.
A study from García-Segovia et al. (2015) demonstrated that food acceptance and intake can vary
depending on whether table setting and eating location are well-matched or not. For example, when
participants had to eat at a gourmet table in a restaurant they had a higher hedonic impression for the
appearance of the served food, a higher willingness to eat the food, and a higher food consumption
than when they had to eat at a gourmet table in a sensory booth. In addition, participants consumed
significantly more in the sensory booth when using a plastic tray or a home-style table setting, than a
gourmet table setting. This demonstrates that consumption behaviour can be influenced by
environmental factors, such as the combination between table setting and eating location.
Another study showed that the consumption of alcohol containing beverages was higher in a bar-room
setting than in a laboratory setting (Wigmore & Hinson, 1991). So again, a realistic setting appears to
encourage consumption. The social environment or the position in which one eats influences
consumption behaviour as well. More specifically, environmental cues can influence whether people
interpret a certain food as a meal or a snack. For instance, people perceive a particular food more
quickly as a snack if they eat standing up, and eating with family is strongly associated with eating a
meal (Wansink et al., 2010). Whether an individual sees an eating occasion as a meal or a snack may
impact consumption quality and quantity (Pliner & Zec, 2007). The interpretation of a consumption
context thus can influence what and how much one eats, and how long one is satiated after the meal
(Wansink et al., 2010).
For most people, this consumption context has changed quite a bit last year. Due to the “intelligent
lockdown” measures adopted by the Dutch government in response to the COVID-19 pandemic, many
people are confined at home. This home isolation could unfortunately lead to negative changes in food
consumption habits (Chen et al., 2020), and to more sedentary behaviours such as exposure to
screens (Reyes-Olavarría et al., 2020). This increased screen time not only reduces overall physical
activity, it possibly also contributes to an increase in energy intake (Bhutani & Cooper, 2020). For
instance, research by Blass et al. (2006) demonstrated increased intake of high-density foods while
watching TV. Additionally, a study from Ding et al. (2019) showed that eating while working on a
computer significantly affected satiety. Participants who were eating while working on a computer had
higher post-meal hunger scores compared to those who did nothing while eating.
However, it has not yet been investigated whether consumers also expect less satiation when they eat
behind a computer. This ‘expected satiety’ is an important aspect, since it is highly correlated with
ideal portion size. This means that the expectations people create prior to a meal about the right
portion size to get satiated, correspond for a large part with the number of calories that end up on
one’s plate (Brunstrom, 2014).
The effect of this expected satiety has recently been tested in an “unusual” meal context (McLeod et
al., 2020). Participants had to complete portion size selection tasks in congruent or incongruent meal
contexts. The congruent group got to choose breakfast foods at breakfast time, and lunch foods at
lunch time, and the incongruent group got to choose breakfast foods at lunch time and lunch foods at
breakfast time. Results showed that the effect of expected satiety on portion size selection is less
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strong for the incongruent group. So expected satiety is normally highly associated with ideal portion
size, but in the incongruent group this effect is much smaller. Besides that, the ideal portion size that
was selected in the incongruent group was smaller than in the congruent group. This means that foods
that are consumed in incongruous meal contexts are expected to be more filling. These are very
interesting results, since this effect can be enhanced in order to facilitate a reduction of energy intake.
The current research will further elaborate on these outcomes. It will be investigated whether eating
behind a desk will influence expected satiation and portion size selection. Therefore, the following
research question is drawn:
What is the effect of an ‘eating behind desk’ context on expected satiation and portion size
selection of a meal?
This question will be examined in a between subject experimental design. Participants will be exposed
to either a scenario with pictures of an individual eating a meal behind a desk or eating exactly the
same meal behind a normal dining table. Participants will be asked how much they expect the
individual to eat in such a situation and how satiated they would expect him to be after consuming the
complete meal.
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2. Theoretical Framework
This study investigates if the setting in which one consumes influences meal size selection. There are
a lot of factors that influence food regulation and feelings of fullness, and one of these factors is the
expectation that a consumer prior to a meal creates, about the energy content of that meal. This
‘expected satiation’ can be influenced by certain product features like the volume, weight, energy
density or chewiness of a food. Expected satiation is also significantly related to eating speed, which
means that foods with a higher expected satiation are chewed for longer and have a bigger oral
exposure time. Since this expected satiation can influence post meal hunger, it is important to know
how this expectation arises. Might the consumption setting influence expectations one creates about
the satiating effect of a meal?

2.1 Portion size selection
In recent years food portion sizes have been increasing, which contributes to higher energy intakes
(Young & Nestle, 2009). In fact, bigger portion sizes can ultimately contribute to the obesity epidemic
(Rolls, 2003). Fast food restaurants serve bigger and bigger food portions (McCrory et al., 2019), and
this goes in parallel with rising rates of overweight (Young & Nestle, 2007). A reason for consumers to
choose big portion sizes is that fast food companies often use value size pricing as a marketing
strategy (Harnack et al., 2008). This involves structured product prices so that bigger serving sizes are
relatively cheaper per amount of content, and consumers are tempted to buy large-sized food items.
Since this large meal size consumption is associated with overweight and obesity problems (McCarty,
2019), ways must be found to get consumers to eat smaller meals. There are a lot of environmental
factors influencing consumers unconsciously when selecting the size of a meal (Bellisle et al., 2009).
These environmental cues can determine whether a consumer perceives a particular food as a meal
or a snack (Wansink et al., 2010). For instance, when eating with family, a certain food is often
perceived as a meal, whereas eating while standing is often perceived as eating a snack. This
interpretation may affect what and how much one eats, and if one decides to eat later (Pliner & Zec,
2007). The setting in which a consumer finds himself can thus influence his consumption quality and
quantity, and the satiating effect of the food he eats. Another example is that people eat more
frequently when there is a TV in their environment which is turned on (Stroebele & de Castro, 2004).
Although they consume smaller meal sizes in this setting, the net energy intake is higher than when
there is no TV turned on.

2.2 Expected satiation and its role in portion size selection.
Besides these environmental factors that influence food intake, there are also cognitive factors that
play a significant role in food regulation and feelings of fullness (Wooley, 1972). An example of such a
cognitive factor is the expectation that a consumer prior to a meal creates about the energy content of
the meal. This expectation about the extent to which a food will stave off hunger is called expected
satiation, and this can differentially influence post-meal hunger (McLeod et al., 2020).
There are already several methods figured out by Brunstrom & Rogers (2009) to measure these
expectations about the satiating effect of a meal. In one method, participants were shown two pictures
of a different meal. The left picture showed a fixed standard portion of food (always the same pizza),
and the right picture showed a comparison meal that is being manipulated. Participants were asked to
click on the meal they think has the greatest satiating effect. A measure from the expected satiety
could be calculated from this. In the other method, again two pictures of a meal were shown, only this
time participants could change the size of the comparison meal themselves. The participant was
asked to change this portion size so that the two meals are equally satiating. By looking at when
participants expect the same fullness from the two different meals, the expected satiation of certain the
meals could be calculated.
An initial research by Brunstrom et al. (2008) compared 18 different meals in this way, and showed
that expectations about satiety differ markedly across different foods. Some meals were estimated to
be 6x more satiating than other meals while containing the same amount of calories. Meals that were
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rated low in terms of satiating effect were often energy-dense snacks such as chocolate, cakes, potato
crisps or cashew nuts. The follow-up study proved that these expectations about satiety can partly
determine choices about portion size (Brunstrom & Rogers, 2009), which means that expected satiety
can have an enhancing effect on energy intake. If a consumer can only choose from low expected
satiety foods (which tend to be energy-dense), he will most likely choose larger portions. This may
explain the fact that high energy diets can lead to overconsumption, increased BMI and obesity
(Vernarelli et al., 2016). Expected satiation is also closely associated with food rewarding (Brunstrom
& Rogers, 2009). Since low energy-dense foods are expected to deliver a higher satiation, they are
perceived as more rewarding (per kcal) than high energy-dense foods.
Consumers do not base their expectations about satiation on energy density alone, there are more
factors influencing satiation expectations. One of these factors might be the texture or viscosity of
foods (McCrickerd et al., 2012). McCrickerd et al. demonstrated that people’s expectations about the
ability of fruit yogurt to suppress hunger and to fill, can be increased by subtle manipulation of texture
and creaminess. The energy content of the standard and manipulated beverages remained the same,
which indicates that satiation expectations of beverages can differ regardless of the actual calorie
amount they contain. These results can be used to enhance consumers satiety expectations by just
applying subtle changes in the texture or viscosity of a drink.
Another possible factor influencing expectations is the volume of a meal (Brunstrom et al., 2010). In
this study, an experiment was done where both expected satiation and perceived volume were
measured. They were determined in the same way: participants saw a food on the left and had to
change the portion size on the right. To measure expected satiation they had to change the portion
size so that it left them equally full as the food on the left, and to measure perceived volume they had
to change portion size so that it had the same physical size as the food on the left. The results showed
that expected satiation covaries with perceived volume. Moreover, when controlling for variance in
perceived volume, the range of differences in expected satiation across the test foods decreased. This
means that perceived volume plays an important role in estimating expected satiation. However, even
after controlling for variance in perceived volume, there still were marked differences in expected
satiation. Perceived volume only partially accounts for expectations about satiation.
Expectations about the satiating effect of a meal can be very important, since they can influence
consumption behaviour. Forde et al. (2013) examined the correlation between satiation expectations
and oral processing. Participants were shown different portions on a screen, and they were asked how
filling they expected them to be. They had to rate the expected satiation of 35 food items on a 100 mm
likert scale line from “not full at all” to “extremely full”. In a separate session, the participants had to eat
a little bit of every food while being filmed. Using a coding scheme, the oral exposure time, bites,
chews and swallows could be measured. Results demonstrate that expected satiation was related to
chewiness and perceived saltiness of the food products. Subjects may intuitively believe that foods
that require longer chewing or have a higher sensory intensity, are more satiating. Foods with a higher
expected satiation had a longer total oral exposure time, were consumed with smaller bite sizes and
were chewed on for longer.
Weight of the dishware can also play a role in predicting the satiating effect of a meal (PiquerasFiszman & Spence, 2012). They conducted an experiment in which the participants had to evaluate a
yoghurt sample. This sample was consumed in two conditions: while holding either a heavy or a light
bowl. The participants were shown images of 4 meals (all 200kcal), and for each one they had to
indicate the portion that would be as satiating as the bowl of yoghurt in their hands. The results
demonstrate that contents of a heavier container are expected to stave off hunger to a bigger extent
than content of a physically lighter container that has the same visual appearance. So modifying the
weight of a container can alter the expectations about the satiating effect of a meal, even before the
food has been tasted.
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2.3 The influence of expected satiation on eating speed
As has been argued, expected satiation can have marked effects on food intake. Another factor that
can influence food intake is eating speed (Viskaal-van Dongen et al., 2011). This eating speed differs
enormously between different food products. A study by Viskaal-van Dongen et al. (2011) showed that
the difference between the ingestion of foods with the highest eating rate and foods with the lowest
eating rate can be up to a factor of 160. Even only among solid foods, this factor can be up to 30.
Foods with soft textures are often chewed for a smaller amount of time, eaten faster and have a
shorter oro-sensory exposure time (Forde et al., 2013). Solid, protein rich products like steak pieces
have the longest oro-sensory exposure time. Often, food processing leads to a faster eating rate
(mashed carrots are eaten faster than raw carrots), but this is not always the case. Eating speed is
inversely related to the number of bites, chews and swallows, and these factors are positively
associated with oro-exposure times. This makes a lot of sense: The more times one needs to chew,
the longer the food will stay his mouth and his eating speed is slower. Bite size, oral exposure time,
the number of swallows and eating rate are also significantly related to expected satiation. This means
that foods that have a higher expected satiation are chewed for longer and in smaller bite sizes (Forde
et al., 2013).
These results are very interesting, since eating speed has been demonstrated by Viskaal-van Dongen
et al. (2011) to be positively associated with food/energy intake. Fast eating is even a risk factor for
obesity (Ohkuma et al., 2015) and metabolic diseases (Zhu et al., 2015). A slower eating speed can
on the other hand lead to a reduction in energy intake (Martin et al., 2007).
One type of food that is consumed at a very high rate is liquid food (Kissileff et al., 1980). There is
evidence that adding liquid foods to a diet leads to higher energy intakes and body weight, and
removing liquid foods from a diet leads to opposing effects (Chen et al., 2009). Liquid foods are less
satiating than solid foods because they are not chewed during consumption (Almiron-Roig et al.,
2003). Chewing leads to pancreatic exocrine and endocrine responses, and it reduces intestinal
hormonal responses associated with satiety, thereby reducing self-reported hunger and food intake
(Miquel-Kergoat et al., 2015). Besides, the emptying rate of the stomach is also higher for beverages
than for solid foods (Spiegel et al., 1994). This may cause a weaker signal in the gastrointestinal tract,
leading to suppression of further eating. Consuming liquid foods can thus be an important cause of
overconsumption.
Not only foods can cause different eating rates, among people there are large differences in eating
speed as well. Some studies reported faster eating in overweigt/obese adults than in normal-weight
adults a while ago (Hill & McCutcheon, 1975), (Meyer & Pudel, 1972). This effect has also been
evinced for children: overweight infants/children eat more rapidly than normal-weight infants/children
(Llewellyn et al., 2008). This eating rate is heritable, but the behaviour can be changed. Ford et al.
(2010) trained children (9-17 years old) to eat slower, which led to a reduction in portion size selection
due to greater satiety responsiveness. This therapy focusing on eating speed reduction seems to be a
useful option for treating obesity.

2.4 The influence of setting on consumers’ portion size selection
Due to the current corona crisis, people work more from home which leads to more sedentary
behaviours such as exposure to screens (Reyes-Olavarría et al., 2020). A lot of studies have shown
that there is an association between an increased food intake and exposure to a TV-screen while
eating (Jeffery & French, 1998; Stroebele & de Castro, 2004). Television viewing also means that
people move and exercise less (Tucker, 1993). In combination, this results in higher BMI rates which
contributes to overweight and obesity (Braithwaite et al., 2013). Working behind a computer gives
comparable results. When consumers eat while working on a computer, they have higher post-meal
hunger scores then when they do nothing while eating (Ding et al., 2019).
One reason for the lower satiety scores when consumers are eating while watching a screen is
distraction. When consumers watch TV, they select programs they are interested in and that entertain
them, and with the combination of auditory and visual input, this could be a big distraction from a meal
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(Bellisle et al., 2004). This distraction is demonstrated by Higgs and Woodward (2009), who showed
that participants who lunched while watching TV had more problems recalling their lunch and thought
their memory of the lunch was less vivid than participants who did not watch TV. In an earlier research
by Chun & Turk-Browne (2007) the association between attention and memory is indicated, which
means that a lack of attention to a meal due to television viewing, could reduce the encoding of meal
memory. This memory for portion sizes can actually generate satiation (Brunstrom, 2014). When
memory encoding is disrupted during a meal, for example by a distractor, the possibility that the
satiating effect of a meal weakens arises. So distractors can not only influence appetite at the end of a
meal, but also of a subsequent meal later on the day.
Distraction may lead to a lasting hunger feeling after consumption, because certain levels of attention
are needed to perceive the notion of hunger (Ogden et al., 2013). Since distracted consumers fail to
be aware of the way in which their appetite for eating decreases after food intake, they often consume
more later on the day (Higgs and Woodward, 2009). Research from Brunstrom et al. (2006) carried out
an experiment which confirmed that distracted participants experienced less changes in fullness and
desire to eat than non-distracted participants. Moreover, distracted participants retained a higher
appetite for the product they had already eaten than non-distracted participants. This means that
distracted participants experienced less sensory-specific satiety, even for a brief period after the
distraction phase. One reason for this could be that distracted consumers are less sensitive to
physiological signals of satiation. Bellissle et al. (2004) carried out a distraction hypothesis, which
suggests (among other things) that internal signals of satiation may not get recorded as strongly while
being distracted.

2.5 Hypothesis
The current research will investigate the effect of an eating behind desk context on expected satiation
and portion size selection. Watching a screen can distract someone, and reduce his attention towards
the meal he is eating. This is demonstrated by Higgs and Woodward (2009), who showed that
participants who lunched while watching TV had more problems recalling their lunch and thought their
memory of the lunch was less vivid than participants who did not watch TV. The current research
examines if this is a consequence of a reduction in sensitivity to feelings of hunger and satiation. It will
be investigated if consuming in a desk setting leads to a reduction in sensitivity to internal appetite
controls. The following hypothesis is formulated:
Hypothesis 1: Eating behind a desk will lead to less sensitivity to physiological signals of hunger
compared to the control group.

It is already proven that consumers have higher post-meal hunger scores when they eat while working
on a computer in comparison with consumers that do nothing while eating (Ding et al., 2019). A cause
could be that a desk setting distracts consumers from recording internal appetite signals (Bellisse,
2004). This distraction from the symptoms of hunger leads to a higher energy intake (Ogden et al.,
2013), and a weaker satiating effect (Brunstrom et al., 2006). The current research will investigate if
consumers who are less sensitive to physiological signals of hunger also expect to get less satiated
when they are consuming. The following hypothesis is formulated:
Hypothesis 2: Lower expected sensitivity to physiological signals of hunger leads to a lower expected
satiation than the control group.

Dining behind a desktop with a computer does not only distract the consumer. We also expect
consumers to eat faster if they consume behind a computer screen. This is because the time is not
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really taken to enjoy the meal when something is quickly eaten between work. Therefore, the following
hypothesis is formulated:
Hypothesis 3: Eating behind a desk will lead to a higher expected eating speed compared to the
control group.

Viskaal-van Dongen et al. (2011) demonstrated a positive association between the rate at which
different foods are eaten, and food/energy intake. On the other hand, a slower eating rate can lead to
a reduction of food/energy intake (Martin et al., 2007). A relationship between expected satiation and
eating speed has also been demonstrated (Forde et al., 2013). Foods that have a higher expected
satiation are chewed for longer and in smaller bite sizes. The current research expects this effect to be
the other way around as well, leading to the following hypothesis:
Hypothesis 4: A higher expected eating speed leads to a lower expected satiation than the control
group.

Lastly, the effect of this expected satiation on portion size selection will be investigated. In previous
research, Brunstrom (2014) showed that the number of calories that end up on one’s plate are highly
correlated with the expectations people create prior to a meal. When consuming prior to a meal expect
it to be very filling, they will take a smaller portion. It is also known that foods with a higher expected
satiation are chewed for longer and are consumed in smaller bite sizes than foods with a lower
expected satiation (Forde et al., 2013). A logical consequence is that smaller meals are consumed.
Therefore the current research expects that smaller meals are selected when the expected satiating
effect of the meal is estimated to be higher. The following hypothesis is formulated:
Hypothesis 5: A lower expected satiation will lead to a bigger portion size selection compared to a
higher expected satiation.

Figure 1: Conceptual model
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3. Methods
3.1 Participants and design
To determine the effects of eating behind a desk on portion size selection, an experimental study was
set up. The experiment was conducted by an online administered survey, in Qualtrics. By making use
of several social media platforms like WhatsApp and Facebook, the link to the online survey was
shared with a large group of people. In total 144 attendees participated in this research. 15
participants did not completely fill in the questionnaire and were deleted, and one participant exactly
knew the aim of the study and was deleted as well, so this left us with 128 valid responses. From this
group, 63 participants were classified in the computer condition and 65 in the dining condition. The
gender was 39% male (50), and 61% female (78). The age ranged from 18 to 69 years old with an
average age of 30 years old (SD = 15,43).
The hypotheses were examined in a between subject experimental design in which one factor was
manipulated. In one condition, participants were exposed to a scenario with pictures of an individual
eating a meal behind a desk looking at a laptop (computer condition), and in the other condition they
were exposed to a scenario with pictures of the same person eating exactly the same meal behind a
dining table (dining condition). Participants were randomly assigned to one of the two conditions, and
in both the conditions they were asked the same questions.
The meal that was shown in both conditions was a 700 kcal pizza, since we expected this to be highly
familiar to most participants. The participants had to indicate what percentage of the meal they would
eat, which is why the meal had to contain quite a lot of calories. The photos that were used were taken
with a high quality digital camera.

Figure 2: Photo computer condition

Figure 3: Photo dining condition

3.2 Procedure
When participants opened the survey, they first saw an introduction including a message to thank
them for participation. It was mentioned that filling out the questionnaire would take about 5 minutes,
their answers would be completely anonymous and their data would be handed strictly confidentially.
Participants were asked to go with their instantaneous response on the questions in the survey. It is
not possible to give wrong answers. Lastly, it was made clear that the participants were allowed to
stop filling in the survey at any time if they did not want to cooperate any longer (informed consent).
With pressing the “next” button, participants confirmed that they had read the whole text, agreed to it,
and they confirmed that they were at least 18 years old.
On the following page, the participants were shown a picture of a guy eating a pizza, and they were
asked to rate the percentage of the meal they expected the guy in the picture to eat. Subsequently,
three matrix table questions were presented. All the matrix questions had to be answered on a 5 point
scale ranging from “not true at all” to “very true”. In the first question, participants were asked to
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indicate to what extent they agreed with the following statements: I expect Mitchell to… “finish the
meal very quickly”, “eat the meal at a rapid pace”, “chew fast” and “take big bites”. In the second
question, participants had to answer to what extent they expected Mitchell to “be very full after eating
this meal”, “be free from any hunger feelings after eating this meal”, “stop with eating in time”, “notice
when his stomach is full and when he has eaten enough”. In the last question participants were asked
to what extent they expected Mitchell to… “realize when his stomach is full”, “realize when he has
eaten enough”, “know when his body is telling him to eat”, “recognise the hollow sensation in the
stomach that signals hunger”.
Thereafter, participants were asked how hungry they felt at the moment they filled in this survey. They
also had to fill in their gender, height, weight and age, and they were asked to write down their
thoughts on the aim of the experiment. On the next screen they were thanked again for participation,
and they could fill in any questions or remarks about the research in a text box.

3.3 Measures
For examining the hypothesis, differences between two conditions had to be investigated. The
participants in the computer condition were shown the following text: “Please take a look at the picture
below. Mitchel is having dinner while working on his computer. He is eating a big margherita pizza.
Please answer the questions below the pictures with the first thought that does come into your mind.”
Below the text is shown the picture of the guy eating with the computer on the desk. The participants
in the dining condition were shown the following text: “Please take a look at the picture below. Mitchel
is having dinner behind his dining table. He is eating a big margherita pizza. Please answer the
questions below the pictures with the first thought that does come into your mind.” Below this text is
shown the picture of the guy eating behind a dining table (without the computer).

3.3.1 Dependent variable / Outcome measure
The key dependent variable was portion size selection. Participants were asked to rate the percentage
of the meal they expected Mitchell to eat. This question had to be answered on a line rating scale
ranging from 0% to 100% of the meal. The participants in the computer condition have just seen the
picture of Mitchell eating a pizza behind a laptop, and the participants in the dining condition have just
seen the picture of Mitchell eating a pizza behind a dining table. With the results of the survey it could
be investigated if there is a difference in the mean expected percentage of the pizza that is eaten
between the two conditions. In addition, it could be investigated if there are any variables that
influence portion size selection.

3.3.2 Mediators
Sensitivity to physiological signals of hunger was measured as follows: I expect Mitchell to...: “realize
when his stomach is full”, “realize when he has eaten enough”, “know when his body is telling him to
eat”, “recognise the hollow sensation in the stomach that signals hunger”. A reliability analysis was
carried out comprising these four statements. Cronbach’s alpha showed the question to reach high
reliability, α = .84 (Mean = 11.87 SD = 3.77). If one of the statements got deleted, this would result in a
decrease in the alpha. Cronbach's Alpha was higher than .70, which means that the scale was reliable
and the measuring items could be merged together. A new variable was created by computing the
average answers on the four statements about the sensitivity to physiological signals of hunger.
Expected eating speed was measured as follows: I expect Mitchell to...: “finish the meal very quickly”,
“eat the meal at a rapid pace”, “chew fast” and “take big bites”. A reliability analysis was carried out
comprising these four statements about expected eating speed. Cronbach’s alpha showed the
question to reach high reliability, α = .86 (Mean = 13.63 SD = 3.72). Most items appeared to be
worthy of retention, resulting in a decrease in the alpha if deleted. The one exception to this was the
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statement; “I expect Mitchell to take big bites” which would increase the alpha to α = .87 if it would be
deleted. However, the reliability of the statements was already very high, so it was not necessary to
delete this statement. Since Cronbach’s Alpha was higher than .70, the measuring items could be
merged together. A new variable was created by computing the average answers on the four
statements.
Expected satiation was measured as follows: I expect Mitchell to...: “be very full after eating this meal”,
“be free from any hunger feelings after eating this meal”, “stop with eating in time”, “notice when his
stomach is full and when he has eaten enough”. A reliability analysis was carried out comprising these
four statements. Cronbach’s alpha showed the question to reach high reliability, α = .72 (Mean = 11.24
SD = 3.56). There was no statement deleted since this would result in a decrease in the alpha. Since
the scale was reliable, the measuring items could be merged together. A new variable was created by
computing the average answers on the four statements about expected satiation.

3.3.3 Control variables
In the final section of the survey, some general control questions were formulated. Participants had
three options to fill in their gender on a multiple choice question: ‘Male’, ‘Female’ and ‘Other’. The
option ‘Other’ was not checked once. The age of participants was investigated on a line rating scale
ranging from 18 to 100 years old, the height of participants was investigated on a line rating scale
ranging from 140 to 220 centimetres and the weight of participants was investigated on a line rating
scale ranging from 30 to 200 kilograms. BMI was calculated by dividing the participants' weight by
their squared height.

3.4 Data analysis
First of all, randomization checks were executed to test whether certain variables are well distributed
over the two conditions. A Chi-Square test was conducted to test if gender was evenly distributed
across conditions, and multiple one-way analysis of variances (one-way ANOVA’s) with condition as
fixed factor and age, BMI or feelings of hunger as dependent variable, were conducted to investigate
the distribution of these variables across the two conditions. Subsequently, for the variables expected
eating speed, expected sensitivity to physiological signals of hunger, expected satiation and portion
size selection, the assumption of Homogeneity of Variances was tested using Levene's Test, to verify
that variances are equal across the two conditions. After that, One-way ANOVA’s (with the condition
variable as factor and the variable to investigate as dependent variable) were executed for all these
variables, to examine if there were significant differences in mean scores between the two conditions.
Mediation analysis was used to investigate the mediating effect of expected sensitivity to physiological
signals of hunger and expected eating speed on expected satiation. The mediation analysis was
performed by means of several linear regressions. The effect of expected satiation on portion size
selection was also examined with a linear regression. All the analyses were performed with SPSS
software.

13

4. Results
4.1 Background questions and control variables
Randomization checks were performed to check whether the control variables actually were evenly
distributed across the two conditions. A Chi-Square test showed that there was no significant gender
difference between the participants in the computer condition and the dining condition (X2 = .02, p =
.89). The distribution of age across the two conditions was investigated with a one-way analysis of
variance in which condition was the fixed factor and age the dependent variable. This showed that
there was no significant age difference between the participants in the computer condition (M = 31.62
SD = 16.31) and the dining condition (M = 28.29 SD = 14.46), F (1, 126) = 1.49, p = .22. To check
whether the BMI was evenly distributed across the two conditions, again an one-way ANOVA test was
performed. There was no significant BMI difference between the computer condition (M = 22.95 SD =
2.40) and the dining condition (M = 23.13 SD = 2.92), F (1, 126) = .14 p = .71. There were also no
differences in feeling of hunger while filling in the survey between the participants in the computer
condition (M = 2.59 SD = 1.21) and the dining condition (M = 2.48 SD = 1.24), F (1, 126) = .26, p =
.61.
The post-experimental survey question about the expected purpose of the study confirmed that only
one participant knew the purpose of the study. The survey from this participant was deleted. One
participant thought this study was conducted to see how people estimate the extent to which a pizza
makes a person feel full. Another participant thought that this study examined the effect of hunger
feelings on other feelings. Some participants thought the difference in loss of hunger between fast
food and “slow food” was investigated. There were also quite some participants that expected the
research to go about awareness of hunger feelings. They were quite right, but their thoughts about the
aim of the study were too vague to influence the results of their survey, so they were not deleted.
One participant (in the computer condition) thought that the guy in the picture was not consciously
aware of what he was eating, since he was focussing on the screen instead of on the food. This
thought corresponds very well with our hypothesis. There was also a participant that expected the
study to go about differences between vegetarian and non-vegetarian foods, and one that thought it
was about the relation between consciously eating, healthy eating and eating speed.
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4.2 Hypothesis
Results of sensitivity to physiological feelings of hunger between the two conditions:
A one-way analysis of variance was conducted to evaluate the null hypothesis that there was no
difference in expected sensitivity to physiological signals of hunger between the two different
consumption settings (N = 128). The two consumption settings had quite different results: sensitivity to
signals of hunger in the computer condition was rated 2.58 on average (SD = .90, n = 63), and
sensitivity to signals of hunger in the dining condition was rated 3.34 on average (SD = .83, n = 65).
The assumption of Homogeneity of Variances was tested and found tenable using Levene's Test, F (1,
126) =.93, p =.34. Since the P-value is greater than 0.05, the assumption of Homogeneity Variances is
not violated. The ANOVA was significant F (1, 126) = 24.99, p < .001 with an effect size of d = .50.
Thus there is significant evidence to reject the null hypothesis and conclude there is a difference in
expected sensitivity to signals of hunger between a computer desk setting and a dining table setting.
Therefore, hypothesis 1 is accepted:
Hypothesis 1: Eating behind a desk will lead to less sensitivity to physiological signals of hunger
compared to the control group.

Results of Expected eating speed between the two conditions:
A one-way analysis of variance was conducted to evaluate the null hypothesis that there is no
difference in expected eating speed between two different consumption settings (N = 128).
Participants expected the eating speed to be higher in the computer condition (M = 3.58, SD = .93, n =
63) than in the dining condition (M = 3.24, SD = .91, n = 65).
The assumption of Homogeneity of Variances was tested and found tenable using Levene's Test, F (1,
126) =.25, p =.62. Since the P-value is greater than 0.05, the assumption of Homogeneity Variances is
not violated. The ANOVA was significant F (1, 126) = 4.42, p = .037, with an effect size of d = .22. It
can be concluded that eating behind a computer desk significantly leads to a higher expected eating
speed than eating behind a dining table. Hypothesis 3 is accepted:
Hypothesis 3: Eating behind a desk will lead to a higher expected eating speed compared to the
control group.

Mediating effects of expected sensitivity to physiological signals of hunger and expected
eating speed.
A one-way analysis of variance was conducted to evaluate the null hypothesis that there is no
difference in expected satiation between the two different consumption settings (N = 128). The two
consumption settings had quite different means: expected satiation behind a computer desk was rated
2.60 on average (SD = .85, n = 63), and expected satiation behind a dining table was rated 3.02 on
average (SD = .88, n = 65). The assumption of Homogeneity of Variances was tested and found
tenable using Levene's Test, F (1, 126) =.008, p =.93. Since the P-value is greater than 0.05, the
assumption of Homogeneity of Variances is not violated. The ANOVA was significant F (1, 126) =
7.64, p < .01 with an effect size of d = .28, which means that there is a significant difference in
expected satiation between a computer desk setting and a dining table setting.
We conducted a first mediation analysis to determine whether the effect of the two conditions on
participants’ expected satiation was mediated by the amount of expected sensitivity to physiological
signals of hunger. A first regression analysis showed that the effect of condition on expected sensitivity
to physiological signals of hunger was significant (F(1, 126) = 24.98, P < .01, R2 = .17, β = .41). A
second regression analysis showed that the condition variable was a significant predictor of expected
satiation (F(1, 126) = 7.64, P = .007, R2 = .057, β = .24). A regression analysis with expected
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sensitivity to physiological signals of hunger as independent variable and expected satiation as
dependent variable showed a positive effect (F(1, 126) = 123.65, p < .01, 𝑅2 =.50, β = .71). Finally,
when expected sensitivity to physiological signals of hunger and the condition variable were both
included in the model as predictors, the effect of the condition variable became insignificant (F(1, 126)
= 61.99, P = .42, R2 = .50, β = -.057), whereas the effect of expected sensitivity to physiological
signals of hunger remained significant (p < .01, β = .73). A Sobel test (z = 4.55; P < 0.01) confirmed
that the effect of the condition on expected satiation was mediated by expected sensitivity to
physiological signals of hunger.

Figure 4: Mediating effect of expected sensitivity to physiological signals of hunger on expected
satiation, based on mediation analysis involving multiple linear regressions.
Another mediation analysis was conducted to determine whether the effect of the two conditions on
participants’ expected satiation was also mediated by expected eating speed. A first regression
analysis showed that the effect of condition on expected eating speed was significant (F(1, 126) =
4.42, P = .037, R2 = .034, β = -.18). However, a second regression analysis showed there was no
significant effect of expected eating speed on expected satiation (F(1, 126) = 3.61, p = .06, 𝑅2 =.028, β
= -.16).
As a control, and to reconfirm the effect of the mediators on expected satiation, a regression analysis
was conducted with both expected eating speed and sensitivity to physiological signals of hunger as
independent variables, and expected satiation as dependent variable (F(1, 126) = 61.46, 𝑅2 =.50). It
indeed turned out that effect of expected sensitivity to physiological signals of hunger was significant
(p < .01, β = .70), and expected eating speed did not significantly influence expected satiation (p = .73,
β = -.22).
Therefore, hypothesis 2 is accepted:
Hypothesis 2: “Lower sensitivity to physiological signals of hunger leads to a lower expected satiation
than the control group.”
Therefore, hypothesis 4 is rejected:
Hypothesis 4: “A higher expected eating speed leads to a lower expected satiation than the control
group.”
Expected satiation did not mediate the effect of expected eating speed on portion size selection.
However, this did not alter the fact that expected eating speed could still influence portion size
selection. Therefore, the direct influence of expected eating speed on portion size selection had to be
investigated. A linear regression was conducted and showed that expected eating speed significantly
influenced portion size selection (F(1, 126) = 8.61, p = .004, 𝑅2 = .064. The expected percentage
eaten increased with β = .25 for each unit increase of total eating speed.
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The effect of expected satiation on portion size selection:
Across conditions, participants expected the man to eat 96.63% in the computer condition (SD =
10.57, n = 63) and 94.38% in the dining condition (SD = 14.21, n = 65). The assumption of
Homogeneity of Variances was tested and found tenable using Levene's Test, F (1, 126) = 2.76, p
=.10. Since the P-value is greater than 0.05, the assumption of Homogeneity Variances is not violated.
The ANOVA was not significant F (1, 126) = 1.03, p = .31. It can be concluded that there is no
significant difference in the expected amount eaten between a computer desk setting and a dining
table setting. A linear regression also showed that there was no significant effect of expected satiation
on portion size selection F(1, 126) = 1.77, p = .19, 𝑅2 =.014, β = .12. This means that hypothesis 5
is rejected.
Table 1 reports a clear overview of mean scores and standard deviations for all the variables with the
statements in the two conditions. The P-value indicates if a significant difference was found between
the two conditions.

Table 1: Mean (SD) expected sensitivity to physiological signals of hunger, expected eating speed,
expected satiation and expected consumed percentage of the pizza for the dining condition (n=65)
and the computer condition (n=63)

Expected percentage of the pizza eaten
Expected eating speed (α=.86)b
- Finish the meal very quickly.
- Eat the meal at a rapid pace.
- Chew fast.
- Take big bites.
- Average
Expected satiation (α=.72)b
- Be full after eating this meal.
- Be free from any hunger feelings after
eating this meal.
- Stop with eating in time.
- Notice when his stomach is full and
when he has eaten enough.
- Average
Expected sensitivity to physiological signals of
hunger (α=.84)b
- Realize when his stomach is full.
- Realize when he has eaten enough.
- Know when his body is telling him to
eat.
- Recognise the hollow sensation in the
stomach that signals hunger.
Average

Dining condition
(n=65)
94.38 (14.21)

Computer condition
(n=63)
96.63 (10.57)

Pvaluea
. 31

3.5 (1.2)
3.5 (1.2)
3.3 (1.2)
3.9 (.9)
3.6 (1.1)

3.4 (1.0)
3.1 (1.0)
3.1 (1.0)
3.4 (1.2)
3.3 (1.1)

.037

2.9 (1.2)
3.1 (1.2)

3.4 (1.3)
3.4 (1.3)

2.4 (1.1)
2.0 (1.1)

2.7 (1.1)
2.7 (1.1)

2.6 (1.2)

3.1 (1.2)

2.3 (1.2)
2.2 (1.0)
2.7 (1.2)

2.9 (1.3)
3.0 (1.0)
3.7 (.9)

3.1 (1.2)

3.8 (1.0)

2.6 (1.2)

3.4 (1.1)

<.01

<.001

a One-way

analysis of Variance
b All items were measured on 5-point scales ranging from (1) ‘not true at all’ to (5) ‘very true’
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5. Discussion
The main aim of the present study was to evaluate the effect of an ‘eating behind desk’ context on
expected satiation and portion size selection of a meal. The present study extends previous studies on
‘desktop dining’ and expected satiation, and investigates if people create other expectations about the
satiating effect of a meal when they are consuming behind a desk, and if this causes them to select
different portion sizes. Participants got exposed to either a scenario with pictures of an individual
eating a meal behind a desk, or eating exactly the same meal behind a dining table. They were asked
how satiated they expected the individual to feel after consuming the meal, and how much they
expected him to eat in such a situation. It was hypothesized that eating behind a desk would lead to
less expected satiation and to a bigger portion size selection. Results indeed illustrated that
consumers expected to be less satiated when eating behind a desk. However, no significant difference
in portion size selection was found between the two conditions.

5.1 Expected sensitivity to physiological signals of hunger
It was hypothesised that eating behind a desk would lead to less sensitivity to physiological signals of
hunger compared to the control group. The present study proved that there is indeed a significant
difference in expected sensitivity to signals of hunger between a computer desk setting and a dining
table setting. This can be explained by the effect of distraction. A desk can draw consumers’ attention
away from a meal, and a certain level of attention for a meal is needed to perceive the notion of
hunger (Ogden et al., 2013). This explains why distracted consumers experience less changes in
fullness and desire to eat than non-distracted participants (Brunstrom et al., 2006). They are not aware
of the way in which their appetite for eating decreases after food intake as well, which leads to
significant lower post-meal satiety levels than control conditions (Ding et al., 2019). This can evoke
consumers to eat more later on the day (Higgs and Woodward, 2009). These increases in energy
intake may be caused by the fact that participants in the computer condition are distracted, which
makes them less sensitive to internal appetite controls. The suggestion that internal signals of satiety
may not get registered as strongly while watching a screen, is also consonant with the distraction
hypothesis of Bellisle et al. (2004).
The actual difference in mean scores between the two conditions was d = .50, which represents a
medium effect size based on Cohen’s (1988) conventions for interpreting effect size. This means that
the size of the difference in expected sensitivity to physiological signals of hunger between the two
conditions was medium.
In the present study only the expectations about sensitivity to physiological signals of hunger are
tested. This does not mean that the actual sensitivity to physiological signals of hunger is significantly
different between a work and control condition. No research has yet been done on how accurate
consumers can predict the ability to sense these signals. However, a lot of studies have investigated
internally regulated eating, an approach that promotes dietary intake based on internal cues of hunger
and fullness. Schaefer & Magnuson (2014) reviewed twenty intervention studies that promote eating
by internal cues. These studies encourage individuals to eat intuitively, because it helps them to
abandon unhealthy weight control behaviours, improve psychological distress and improve metabolic
fitness. Although the focus of this approach is on overall well-being and improving physical and mental
health, and not on weight loss, 19 out of 20 studies demonstrated significant weight loss or weight
maintenance. This indicates that the human body is quite good at listening to physiological signals of
hunger, and can use these to determine quite accurate how much energy the body needs.

5.2 Influence of expected sensitivity to physiological signals of hunger on expected
satiation
The present study shows that a lower expected sensitivity to physiological signals of hunger leads to a
lower expected satiation. This means that consumers understand that there is a relationship between
being sensitive to the development of fullness and being actually satiated. The fact that consumers
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know about this relationship, and that they pay attention to internal cues of hunger and satiation,
promotes healthier eating behaviour (Jordan et al., 2014). On the other hand, deficiencies in the ability
to detect satiety can lead to overconsumption, since responsiveness for satiating signals is negatively
correlated with binge eating (Boutelle et al., 2017).
However, eating in response to internal signals (homeostatic energy regulation) can easily be
overridden by hedonic food regulation (eating in response to food cues from the environment) (Lee &
Dixon, 2017). In addition, individuals may be unable to distinguish homeostatic and hedonic drivers of
eating (Martin et al., 2017). Therefore sensitivity to physiological signals of hunger does not always
have the same effect on hunger or satiation feelings.
Further should be taken into account that there are substantial differences between sensations that
different individuals experience when they are fed or fasted (Palascha et al., 2020). Some individuals
are more perceptive for their inner experiences and are better at sensing subtle changes in internal
states of hunger or satiation. Besides that, different people experience satiety feelings in different
ways. For instance, females appear to experience hunger feelings more cerebral than males, whose
hunger experience seems more physical (Monello & Mayer, 1967). In addition, adolescents feel mild
hunger sensations longer after a meal than adults, and they describe satiety as more intensely gastric
than adults, who describe feelings of warmth and relaxation as elements of satiety. This indicates
variability in the hunger threshold between individuals.
Changes are that sensitivity to physiological signals of hunger is not the only factor that influences
expected satiation. There are multiple aspects that can generate satiation, and an example of them is
memory about a meal (Brunstrom, 2014). When memory encoding is disrupted during a meal, the
possibility that the satiating effect of a meal weakens arises. Since memory is directly associated with
attention (Chun & Turk-Browne, 2007), a lack of attention to a meal can decrease the satiating effect.
In the present study, participants may see the laptop in the computer condition as a distractor, that
takes the attention of the guy in the picture away from the meal. In a quite similar situation, Higgs and
Woodward (2009) already demonstrated that watching a screen can indeed be a disrupter of memory
encoding. Participants who lunched while watching TV had more problems recalling their lunch and
thought their memory of the lunch was less vivid than participants who did not watch TV. This could
lead to a lower satiating effect of the meal, which is the case in the present study.

5.3 Expected eating speed
Eating behind a desk is shown to lead to a significantly higher expected eating speed compared to the
control group. This is as expected, and consistent with a previous study by Blass et al. (2006), who
found that a macaroni and cheese meal was eaten at a faster rate and for a longer period of time
when viewing television than when not viewing television. This was also tested with a pizza meal, and
the time between the ingestion of different pizza slices was shorter during television viewing. However,
there is a difference between watching TV, and watching a computer in a work setting. Cools et al.
(1992) reported increased excitation during film viewing, which enhances food intake. We do not
expect a computer in a work setting to evoke much excitement. But when consumers work at a
computer at home, they may experience stress. According to Hong & Kim (2014) eating speed
increases with elevated stress levels. This could explain why eating in a work setting is shown to lead
to a higher expected eating speed compared to the control group. The effect size of the relationship
between condition and expected eating speed was medium based on Cohen’s (1988) conventions for
interpreting effect size (d = .28).
It was hypothesized that a higher expected eating speed leads to a lower expected satiation. This was
based on previous research by Forde et al. (2013) who showed this effect the other way around:
Foods with a high expected satiation are chewed for longer and in smaller bite sizes, which means
that foods with a high expected satiation are eaten less fast.
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The present study investigated if this causal relationship also works in reverse, but no significant effect
was found of expected eating speed on expected satiation. This is a remarkable result, because there
are a lot of studies that prove that eating faster leads to less satiation, and increases the risk of
overconsumption (Maruyama et al. 2008; Otsuka et al. 2008). This is because a high eating rate can
encourage excessive energy intake before internal signals of satiation can take effect, which in turn
leads to a positive energy balance and weight gain (Benelam et al., 2009). An important difference
with the present study, is that the present study did not measure the actual satiation, but the expected
satiation. Each participant has his own way to establish such an expectation, and some participants
may be, and some may not be aware of the fact that faster eating leads to less satiation. This may
have caused participants to give varying answers to this question.
There was no significant relationship found between expected eating speed and expected satiation,
but expected eating speed did significantly influence expected portion size selection. This finding
contributes to literature about consequences of eating rates. Viskaal-van Dongen et al. (2011)
demonstrated a positive association between eating speed of foods, and food/energy intake, and
Martin et al. (2007) showed that a slower eating rate often leads to a reduction of food/energy intake.
In fact, fast eating can entail serious consequences since it has been identified as a risk factor for
obesity (Ohkuma et al., 2015) and metabolic diseases (Zhu et al., 2015).

5.5 Influence of expected satiation on portion size selection
A study by Brunstrom (2014) demonstrated that the expectations people create prior to a meal about
the right portion size to get satiated, correspond for a large part with the number of calories that end
up on one’s plate (Brunstrom, 2014). Therefore, we expected that a lower expected satiation will lead
to a bigger portion size selection compared to a higher expected satiation. However, there appeared
to be no significant relationship between expected satiation and portion size selection. On top of that,
no significant difference in the expected amount eaten between a computer desk setting and a dining
table setting was found.
What is remarkable about the results is that more than 75% of the participants thought that Mitchell
would eat the complete pizza. Because of this, it was hardly possible to measure a difference between
the conditions. It could be that a difference would actually be measured if the meal was much larger
and the upper limit was not reached so easily. We expected a pizza containing 700kcal to be large
enough, but this was not the case. A cause for this could be the unit bias: People seem to believe that
a certain unit of some entity is the optimal and appropriate amount to consume (Geier et al., 2006;
Kerameas et al., 2015). The unit bias also illustrates that consumers eat more when served a larger
unit than when served a smaller unit. Besides that, consumers eat less when a unit of food is
separated into smaller subunits. In the present research, the consumers see the entire unit of pizza as
appropriate to eat completely, because it is presented as one unit. This problem will not be solved by
just using a bigger pizza. For further research it is smarter to cut the pizza into slices, and use more
pizza than in the present study to make sure that participants are less likely to expect Mitchell to eat
the complete pizza.

5.6 Strengths and limitations
The present study has some strengths and limitations that need to be acknowledged. No previous
research has yet been done on the influence of an eating behind desk setting on expected satiation,
and some interesting results and new consequences of desktop dining have been found. However, no
significant effect has been found on the main research question: the effect of an eating behind desk
context on portion size selection. Yet, we still expect that the selection of portion size can be
influenced by a desk setting. Future research should indicate if this effect exists by conducting the
same experiment, but with a bigger maximum portion size.
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A limitation to the present research is that post meal consumption is not investigated. There is quite a
possibility that post meal consumption differs between the computer condition and the dining
condition. Consumers who are eating behind a computer pay less attention to their meal, and
distracted consumers often fail to be aware of the way in which their appetite for eating decreases
after food intake (Higgs and Woodward, 2009). Therefore they often consume more later on the day.
Post meal consumption should be taken into account in order to draw conclusions about total energy
intake, and consequences for overweight and obesity problems.
The meal that was chosen to use in the experiment was a pizza, since we expected this to be highly
familiar to most participants. The study did not make an inventory of possible allergies. It could be that
participants (due to an allergy) never ate pizza. For these participants it might have been extra difficult
to predict Mitchell´s expected satiation, since consumers mainly create expectations about satiating
effects with help from previous experiences (Brunstrom et al., 2008; Brunstrom, Shakeshaft et al.,
2010). In fact, familiarity and expected satiation have a highly significant relationship, which means
that a higher familiarity with a food increases expected satiation. If participants who are familiar with
pizza and participants who are unfamiliar with pizza are not evenly distributed across the conditions,
this could have influenced the results about expected satiation. However, due to the large sample
size, the chance of this happening is very small. For follow-up research it can be useful to add an extra
question in which it is asked whether the participant has ever eaten pizza. With a randomization check
it can be made sure that this familiarity with pizza is evenly distributed across the two conditions, so it
doesn't affect the results
In the present research, participants were asked what their expectations are about Mitchell's eating
speed, satiation and portion size selection. Another method of conducting this experiment would be to
ask participants to imagine eating in a computer desk setting themselves, and then answer the
questions. We deliberately chose to use the first method since we expected this to give more clear
results. First of all, we expect that using a picture of a man eating in a certain setting helps participants
to visualize the situation. In addition, the participants would give very different answers if they would
be asked to imagine themselves eating in a computer desk setting, because some people do not eat
that much, and are faster satiated than others. Of course, a very large sample size was used so that a
difference between the conditions could still be measured, but the standard deviation would be greater
and the results would be less clear. The photo that has now been used shows the same man for every
participant, and probably everyone has roughly the same expectations of how quickly he will be
satiated. In addition, there may be participants who do not like pizza or who are allergic to pizza, which
could influence results when they should imagine themselves eating pizza. By portraying Mitchell as
the consumer, these problems are not present. One problem that may have arisen by this however, is
that the survey is mainly distributed to acquaintances who know Mitchell personally and who know
how fast and how much Mitchell normally eats.
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6. Conclusion
In recent years, there has been increasing evidence that consuming behind a screen can have very
negative consequences. Increased screen time reduces physical activity, and contributes to an
increase in energy intake (Bhutani & Cooper, 2020). There even appears to exist an association
between obesity and time spent watching television, which may be mediated by increased
consumption of foods and drinks while watching television (Cleland et al. 2008). Results of the present
study complement this and explain this mediating effect: Consumers have more trouble picking up
signals of satiation when they consume behind a desk, and they expect to be less satiated in this
setting. Previous research by Brunstrom (2014) showed that expected satiation corresponds for a
large part with the number of calories that end up on one’s plate. For this reason, consumption in a
desk setting could lead to an increased energy intake.
This is a very relevant result, especially when we consider the current COVID-19 pandemic that the
entire world is dealing with right now. Many governments are imposing strict quarantines, and many
people are confined at home. This home isolation could unfortunately lead to more sedentary
behaviours such as exposure to screens (Reyes-Olavarría et al., 2020). Children are affected by
lockdown measures, since face to face, classroom based learning is replaced with digital or e-learning
approaches, and many people are now compelled to work via digital platforms. According to Chen et
al. (2020), home isolation can lead to negative changes in food consumption habits. Individuals are
increasingly able to consume food while working, during online meetings, and during other sedentary
activities behind a computer screen. The amount of food consumed while viewing a screen has been
shown to surpass the amount of food consumed without a sedentary distraction (Blass et al., 2006).
The present study amplified existing theory with additional arguments that increased screen time may
be a cause for negative changes in consumption behaviour. It is imperative to inform consumers about
the effects of the increasing time spent behind a screen. Raising awareness about these effects is key
to mitigate exposure to screens and desktop dining behaviours that may become entrenched during
this period.

22

7. References
Almiron-Roig, E., Chen, Y., & Drewnowski, A. (2003). Liquid calories and the failure of satiety: how
good is the evidence? Obesity Reviews, 4(4), 201–212.
Al-Qahtani, A. M. (2019). Prevalence and Predictors of Obesity and Overweight among Adults Visiting
Primary Care Settings in the Southwestern Region, Saudi Arabia. BioMed Research International,
2019, 1–5.
Bellisle, F., Dalix, A. M., & Slama, G. (2004). Non food-related environmental stimuli induce increased
meal intake in healthy women: comparison of television viewing versus listening to a recorded story in
laboratory settings. Appetite, 43(2), 175–180.
Bellisle, F., Dalix, A.-M., Airinei, G., Hercberg, S., & Péneau, S. (2009). Influence of dietary restraint
and environmental factors on meal size in normal-weight women. A laboratory study. Appetite, 53(3),
309–313.
Benelam, B. (2009). Satiation, satiety and their effects on eating behaviour. Nutrition Bulletin, 34(2),
126–173.
Bhutani, S., & Cooper, J. A. (2020). COVID‐19–Related Home Confinement in Adults: Weight Gain
Risks and Opportunities. Obesity, 28(9), 1576–1577.
Blass, E.; Anderson, D.; Kirkorian, H.; Pempek, T.; Price, I.; Koleini, M. On the road to obesity:
Television viewing increases intake of high-density foods. Physiol. Behav. 2006, 88, 597–604.
Boutelle, K. N., Knatz, S., Carlson, J., Bergmann, K., & Peterson, C. B. (2017). An Open Trial
Targeting Food Cue Reactivity and Satiety Sensitivity in Overweight and Obese Binge Eaters.
Cognitive and Behavioral Practice, 24(3), 363–373.
Braithwaite, I., Stewart, A. W., Hancox, R. J., Beasley, R., Murphy, R., & Mitchell, E. A. (2013). The
Worldwide Association between Television Viewing and Obesity in Children and Adolescents: Cross
Sectional Study. PLoS ONE, 8(9), e74263.
Brunstrom, J., & Mitchell, G. (2006). Effects of distraction on the development of satiety. British
Journal of Nutrition, 96(4), 761-769.
Brunstrom, J. M., Shakeshaft, N. G., & Scott-Samuel, N. E. (2008a). Measuring ‘expected satiety’ in a
range of common foods using a method of constant stimuli. Appetite, 51(3), 604–614.
Brunstrom, J. M., & Rogers, P. J. (2009). How Many Calories Are on Our Plate? Expected Fullness,
Not Liking, Determines Meal-size Selection. Obesity, 17(10), 1884–1890.
Brunstrom, J. M., Collingwood, J., & Rogers, P. J. (2010). Perceived volume, expected satiation, and
the energy content of self-selected meals. Appetite, 55(1), 25–29.
Brunstrom, J. M., Brown, S., Hinton, E. C., Rogers, P. J., & Fay, S. H. (2011). ‘Expected satiety’
changes hunger and fullness in the inter-meal interval. Appetite, 56(2), 310–315.
Brunstrom, J. M. (2014). Mind over platter: pre-meal planning and the control of meal size in humans.
International Journal of Obesity, 38(S1), S9–S12.
Calza, S., Decarli, A., & Ferraroni, M. (2008). Obesity and prevalence of chronic diseases in the 1999–
2000 Italian National Health Survey. BMC Public Health, 8(1), 140.

23

Chen, L., Appel, L. J., Loria, C., Lin, P.-H., Champagne, C. M., Elmer, P. J., Ard, J. D., Mitchell, D.,
Batch, B. C., Svetkey, L. P., & Caballero, B. (2009). Reduction in consumption of sugar-sweetened
beverages is associated with weight loss: the PREMIER trial. The American Journal of Clinical
Nutrition, 89(5), 1299–1306.
Chen, P., Mao, L., Nassis, G. P., Harmer, P., Ainsworth, B. E., & Li, F. (2020). Coronavirus disease
(COVID-19): The need to maintain regular physical activity while taking precautions. Journal of Sport
and Health Science, 9(2), 103–104.
Chun, M. M., & Turk-Browne, N. B. (2007). Interactions between attention and memory. Current
Opinion in Neurobiology, 17(2), 177–184.
Cools, J., Schotte, D. E., & McNally, R. J. (1992). Emotional arousal and overeating in restrained
eaters. Journal of Abnormal Psychology, 101(2), 348–351.
Ding, L., Hamid, N., Shepherd, D., & Kantono, K. (2019). How is Satiety Affected When Consuming
Food While Working on A Computer? Nutrients, 11(7), 1545.
Diliberti, N., Bordi, P. L., Conklin, M. T., Roe, L. S., & Rolls, B. J. (2004). Increased Portion Size Leads
to Increased Energy Intake in a Restaurant Meal. Obesity Research, 12(3), 562–568.
Ford, A. L., Bergh, C., Sodersten, P., Sabin, M. A., Hollinghurst, S., Hunt, L. P., & Shield, J. P. H.
(2009). Treatment of childhood obesity by retraining eating behaviour: randomised controlled trial.
BMJ, 340(jan05 1), b5388.
Forde, C. G., van Kuijk, N., Thaler, T., de Graaf, C., & Martin, N. (2013). Oral processing
characteristics of solid savoury meal components, and relationship with food composition, sensory
attributes and expected satiation. Appetite, 60, 208–219.
Furst, T., Connors, M., Bisogni, C. A., Sobal, J., & Falk, L. W. (1996). Food choice: A conceptual
model of the process. Appetite, 26, 247-266.
García-Segovia, P., Harrington, R. J., & Seo, H.-S. (2015). Influences of table setting and eating
location on food acceptance and intake. Food Quality and Preference, 39, 1–7.
Geier, A. B., Rozin, P., & Doros, G. (2006). Unit Bias. Psychological Science, 17(6), 521–525.
Harnack, L. J., French, S. A., Oakes, J. M., Story, M. T., Jeffery, R. W., & Rydell, S. A. (2008). Effects
of calorie labeling and value size pricing on fast food meal choices: Results from an experimental trial.
International Journal of Behavioral Nutrition and Physical Activity, 5(1), 63.
Higgs, S., & Woodward, M. (2009). Television watching during lunch increases afternoon snack intake
of young women. Appetite, 52(1), 39–43.
Hill, S. W., & McCutcheon, B. N. (1975). Eating Responses of Obese and Nonobese Humans during
Dinner Meals. Psychosomatic Medicine, 37(5), 395–401.
Hong, J. H., & Kim, S. Y. (2014). Correlation between Eating Behavior and Stress Level in High
School Students. Journal of the Korean Society of Food Science and Nutrition, 43(3), 459–470.
Jeffery, R. W., & French, S. A. (1998). Epidemic obesity in the United States: are fast foods and
television viewing contributing? American Journal of Public Health, 88(2), 277–280.
Johnson, A. W. (2013). Eating beyond metabolic need: how environmental cues influence feeding
behavior. Trends in Neurosciences, 36(2), 101–109.

24

Jordan, C. H., Wang, W., Donatoni, L., & Meier, B. P. (2014). Mindful eating: Trait and state
mindfulness predict healthier eating behavior. Personality and Individual Differences, 68, 107–111.
Kerameas, K., Vartanian, L. R., Herman, C. P., & Polivy, J. (2015). The effect of portion size and unit
size on food intake: Unit bias or segmentation effect? Health Psychology, 34(6), 670–676.
Kissileff, H. R., Klingsberg, G., & Van Itallie, T. B. (1980). Universal eating monitor for continuous
recording of solid or liquid consumption in man. American Journal of Physiology-Regulatory,
Integrative and Comparative Physiology, 238(1), R14–R22.
Lee, P. C., & Dixon, J. B. (2017). Food for Thought: Reward Mechanisms and Hedonic Overeating in
Obesity. Current Obesity Reports, 6(4), 353–361.
Llewellyn, C. H., van Jaarsveld, C. H. M., Boniface, D., Carnell, S., & Wardle, J. (2008). Eating rate is
a heritable phenotype related to weight in children. The American Journal of Clinical Nutrition, 88(6),
1560–1566.
Martin, C. K., Anton, S. D., Walden, H., Arnett, C., Greenway, F. L., & Williamson, D. A. (2007). Slower
eating rate reduces the food intake of men, but not women: Implications for behavioral weight control.
Behaviour Research and Therapy, 45(10), 2349–2359.
Martin, L. M., Espel-Huynh, H. M., Marando-Blanck, S., Evans, B. C., Forman, E. M., Butryn, M. L.,
Baer, R. A., Wolever, R. Q., & Herbert, J. D. (2017). Trusting homeostatic cues versus accepting
hedonic cues: A randomized controlled trial comparing two distinct mindfulness-based intervention
components. Journal of Contextual Behavioral Science, 6(4), 409–417.
Maruyama, K., Sato, S., Ohira, T., Maeda, K., Noda, H., Kubota, Y., Nishimura, S., Kitamura, A.,
Kiyama, M., Okada, T., Imano, H., Nakamura, M., Ishikawa, Y., Kurokawa, M., Sasaki, S., & Iso, H.
(2008). The joint impact on being overweight of self-reported behaviours of eating quickly and eating
until full: cross sectional survey. BMJ, 337(oct21 2), a2002.
McCarty, J. (2019). The Industrial Food Complex. Van Haren Publishing.
McCrickerd, K., Chambers, L., Brunstrom, J. M., & Yeomans, M. R. (2012). Subtle changes in the
flavour and texture of a drink enhance expectations of satiety. Flavour, 1(1), 1–2.
McCrory, M. A., Harbaugh, A. G., Appeadu, S., & Roberts, S. B. (2019). Fast-Food Offerings in the
United States in 1986, 1991, and 2016 Show Large Increases in Food Variety, Portion Size, Dietary
Energy, and Selected Micronutrients. Journal of the Academy of Nutrition and Dietetics, 119(6), 923–
933.
McLeod, C. J., James, L. J., Brunstrom, J. M., & Witcomb, G. L. (2020). The influence of expected
satiety on portion size selection is reduced when food is presented in an ‘unusual’ meal context.
Appetite, 147, 104550.
Meyer, J.-E., & Pudel, V. (1972). Experimental studies on food-intake in obese and normal weight
subjects. Journal of Psychosomatic Research, 16(4), 305–308.
Miquel-Kergoat, S., Azais-Braesco, V., Burton-Freeman, B., & Hetherington, M. M. (2015). Effects of
chewing on appetite, food intake and gut hormones: A systematic review and meta-analysis.
Physiology & Behavior, 151, 88–96.
Monello, L. F., & Mayer, J. (1967). Hunger and Satiety Sensations in Men, Women, Boys, and Girls.
The American Journal of Clinical Nutrition, 20(3), 253–261.
Ogden, J., Coop, N., Cousins, C., Crump, R., Field, L., Hughes, S., & Woodger, N. (2013). Distraction,
the desire to eat and food intake. Towards an expanded model of mindless eating. Appetite, 62, 119–
126.

25

Ohkuma, T., Hirakawa, Y., Nakamura, U., Kiyohara, Y., Kitazono, T., & Ninomiya, T. (2015).
Association between eating rate and obesity: a systematic review and meta-analysis. International
Journal of Obesity, 39(11), 1589–1596.
Otsuka, R., Tamakoshi, K., Yatsuya, H., Wada, K., Matsushita, K., OuYang, P., Hotta, Y., Takefuji, S.,
Mitsuhashi, H., Sugiura, K., Sasaki, S., Kral, J. G., & Toyoshima, H. (2008). Eating fast leads to insulin
resistance: Findings in middle-aged Japanese men and women. Preventive Medicine, 46(2), 154–159.
Palascha, A., van Kleef, E., de Vet, E., & van Trijp, H. C. M. (2020). Internally regulated eating style: a
comprehensive theoretical framework. British Journal of Nutrition, 1–13.
Piqueras-Fiszman, B., & Spence, C. (2012). The weight of the container influences expected satiety,
perceived density, and subsequent expected fullness. Appetite, 58(2), 559–562.
Pliner, P., & Zec, D. (2007). Meal schemas during a preload decrease subsequent eating. Appetite,
48(3), 278–288.
Reyes-Olavarría, D., Latorre-Román, P. Á., Guzmán-Guzmán, I. P., Jerez-Mayorga, D., CaamañoNavarrete, F., & Delgado-Floody, P. (2020). Positive and Negative Changes in Food Habits, Physical
Activity Patterns, and Weight Status during COVID-19 Confinement: Associated Factors in the Chilean
Population. International Journal of Environmental Research and Public Health, 17(15), 5431.
Rolls, B. J. (2003). The Supersizing of America. Nutrition Today: Portion Size and the Obesity
Epidemic, 38(2), 42–53.
Schaefer, J. T., & Magnuson, A. B. (2014). A Review of Interventions that Promote Eating by Internal
Cues. Journal of the Academy of Nutrition and Dietetics, 114(5), 734–760.
Spiegel, T. A., Kaplan, J. M., Alavi, A., Kim, P. S. Y., & Tse, K. K. M. (1994). Effects of soup preloads
on gastric emptying and fullness ratings following an egg sandwich meal. Physiology & Behavior,
56(3), 571–575.
Stroebele, N., & de Castro, J. M. (2004). Television viewing is associated with an increase in meal
frequency in humans. Appetite, 42(1), 111–113.
Tucker, L. A. (1993). Television Viewing and Exercise Habits of 8,885 Adults. Perceptual and Motor
Skills, 77(3), 938.
Vernarelli, J. A., Mitchell, D. C., Rolls, B. J., & Hartman, T. J. (2016). Dietary energy density and
obesity: how consumption patterns differ by body weight status. European Journal of Nutrition, 57(1),
351–361.
Viskaal-van Dongen, M., Kok, F. J., & de Graaf, C. (2011). Eating rate of commonly consumed foods
promotes food and energy intake. Appetite, 56(1), 25–31.
Wansink, B., Payne, C. R., & Shimizu, M. (2010). “Is this a meal or snack?” Situational cues that drive
perceptions. Appetite, 54(1), 214–216.
Wansink, B., & Sobal, J. (2007). Mindless Eating. Environment and Behavior, 39(1), 106–123.
Wooley, S. C. (1972). Physiologic Versus Cognitive Factors in Short Term Food Regulation in the
Obese and Nonobese. Psychosomatic Medicine, 34(1), 62–68.
World Health Organisation. (2018, February 16). Obesity and overweight. Retrieved september 3,
2020, from https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight

26

Wigmore, S. W., & Hinson, R. (1991). The influence of setting on consumption in the balanced
placebo design. Addiction, 86(2), 205–215.
Wright, S. M., & Aronne, L. J. (2012). Causes of obesity. Abdominal Radiology, 37(5), 730–732.
Young, L. R., & Nestle, M. (2007). Portion Sizes and Obesity: Responses of Fast-Food Companies.
Journal of Public Health Policy, 28(2), 238–248.
Young, L. R., & Nestle, M. (2009). Portion Sizes in Dietary Assessment: Issues and Policy
Implications. Nutrition Reviews, 53(6), 149–158.
Zhu, B., Haruyama, Y., Muto, T., & Yamazaki, T. (2015). Association Between Eating Speed and
Metabolic Syndrome in a Three-Year Population-Based Cohort Study. Journal of Epidemiology, 25(4),
332–336.

27

8. Appendix
Survey
Start of Block: Default Question Block
Q1 Welcome,
This survey is part of a study on food consumption behaviour, conducted by a Business and Consumer science
student at Wageningen University.
It will take approximately 5 minutes to complete this survey. All answers are strictly confidential and the
processing is completely anonymous. Please answer the questions with your instantaneous response. There are
no wrong answers. Thanks in advance for your cooperation! For any questions, please contact:
dario.blok@wur.nl. By clicking on “Next” you confirm that:
- You have read and agreed to the above - You are at least 18 years old
End of Block: Default Question Block
Start of Block: Computer desk group
Please take a look at the picture below. Mitchel is having dinner while working on his computer. He is eating a
big margherita pizza. Please answer the question below the pictures with the first thought that does come into
your mind.
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Q2 What percentage of the meal do you expect Mitchel to eat?
Percentages
0
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Page Break

Please take a look at the picture below. Mitchel is having dinner while working on his computer. He is eating a
big margherita pizza. Please answer the questions below the pictures with the first thought that does come into
your mind.
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Q3 I expect Mitchell to...
1. Not true at
all
finish the meal
very quickly.

o
o
o
o

eat the meal at
a rapid pace.
chew fast.

take big bites.

2.

3.

4.

o
o
o
o

o
o
o
o

o
o
o
o

2

3

4

5. Very true

o
o
o
o

Q4 I expect Mitchell to...
1. Not true at
all

5. Very true

be very full
after eating this
meal.

o

o

o

o

o

be free from
any hunger
feelings after
eating this
meal.

o

o

o

o

o

stop with eating
in time.

o

o

o

o

o

notice when his
stomach is full
and when he
has eaten
enough.

o

o

o

o

o
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Q5 I expect Mitchell to...
1. Not true at
all

2.

3.

4.

5. Very true

realize when his
stomach is full.

o

o

o

o

o

realize when he
has eaten
enough.

o

o

o

o

o

know when his
body is telling
him to eat.

o

o

o

o

o

recognise the
hollow
sensation in the
stomach that
signals hunger.

o

o

o

o

o

Page Break

Q6 How hungry are you at the moment that you are filling in this survey?
1. Not hungry
at all

o

2.

o

3.

o

4.

o

5. Very hungry

o
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End of Block: Computer desk group
Start of Block: Dining table setting

Please take a look at the picture below. Mitchel is having dinner behind his dining table. He is eating a big
margherita pizza. Please answer the questions below the pictures with the first thought that does come into
your mind.

Q7 What percentage of the meal do you expect Mitchel to eat?
Percentages
0

10

20

30

40

50

60

70

80

90 100
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Page Break
Please take a look at the picture below. Mitchel is having dinner behind his dining table. He is eating a big
margherita pizza. Please answer the questions below the pictures with the first thought that does come into
your mind.

Q8 I expect Mitchell to...
1. Not true at
all
finish the meal
very quickly.
eat the meal at
a rapid pace.
chew fast.

take big bites.

o
o
o
o

2.

o
o
o
o

3.

o
o
o
o

4.

o
o
o
o

5. Very true

o
o
o
o
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Q9 I expect Mitchell to...
1. Not true at
all

2

3

4

5. Very true

be very full
after eating this
meal.

o

o

o

o

o

be free from
any hunger
feelings after
eating this
meal.

o

o

o

o

o

stop with eating
in time.

o

o

o

o

o

notice when his
stomach is full
and when he
has eaten
enough.

o

o

o

o

o

Q10 I expect Mitchell to...
1. Not true at
all

2.

3.

4.

5. Very true

realize when his
stomach is full.

o

o

o

o

o

realize when he
has eaten
enough.

o

o

o

o

o

know when his
body is telling
him to eat.

o

o

o

o

o

recognise the
hollow
sensation in the
stomach that
signals hunger.

o

o

o

o

o

Page Break
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Q11 How hungry are you at the moment that you are filling in this survey?
1. Not hungry
at all

o

2.

3.

o

4.

o

5. Very hungry

o

o

End of Block: Dining table setting
Start of Block: Block 2

Finally, we would like to ask for some general information.

Q12 What is your gender?

o
o
o

Male
Female
Other

Q13 What is your age?
Age in years:

Q14 What is your length?
140

150

160

170

180

190

200

210

220

Length in centimeters

35

Q15 What is your weight?
Weight in kilograms ()

End of Block: Block 2
Start of Block: Block 4

If you have any thoughts on the aim of this experiment, please write them down.
________________________________________________________________
End of Block: Block 4
Start of Block: Block 3

Thank you once again for your participation in our study. If you have any questions or remarks about this
research, you can write them down below:
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
End of Block: Block 3

36

