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Abstract
Objective: Recently, the Dutch food based dietary guidelines raised their recommendations
regarding the consumption of vegetables from 200 till 250 grams a day. Since most people are not
able to achieve these guidelines, this research was conducted to stimulate the vegetable
consumption of individuals during meetings by examining the effect of offering both cookies and
snack vegetables simultaneously.
Methods: A field experiment was conducted at the workplace, in which 88 meetings were observed
during eight days. To measure the amount of healthy snacking during meetings a quasi-experimental
design was used. The experiment consisted of three conditions. One condition in which only
vegetables were offered, one in which only cookies were offered and one in which both cookies and
snack vegetables were presented. The amount of snacks consumed was measured by weighing
snacks before and after the meetings.
Results: The results show that no statistical significant differences in total snack vegetable
consumption across groups were found. The consumption of snack vegetables was 94 grams in the
condition where only snack vegetables were presented. In the cookies condition, consumption
stayed relatively the same, approximately 14 grams. Furthermore, the total energy intake in kcal
consumed differed significantly across the cookies condition and vegetable condition and between
the vegetable condition and the cookies and vegetable condition.
Conclusions: This study found that vegetable consumption can be stimulated, if cookies during
meetings will be replaced by snack vegetables. In this way, employees consume on average 94 grams
of snack vegetables extra per person per meeting, which is more than one third of the recommended
daily intake of vegetables. Not only will this help in achieving the guidelines, also overweight could be
reduced since replacing cookies by snack vegetables differs on average 80 kcal per person per
meeting. In sum, interventions focused on work related meetings can be effective in encouraging
vegetable consumption.
Keywords: snacking, consumption, vegetables, meeting, cookies, food environment, work place
intervention
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1. Introduction
According to the World Health Organization (WHO, 2003), low intake of fruit and vegetables is
among the top ten factors contributing to global mortality. Several studies identified the protective
role fruit and vegetables have against various chronic diseases, like certain kinds of cancer and
cardiovascular disease. Also, increased intake of fruit and vegetables reduces blood pressure,
oxidative stress and increases insulin sensitivity (Fulton et al., 2016; Woodside et al., 2013).
Therefore, dietary guidelines worldwide recommend to consume more fruit and vegetables (Oliviero
and Fogliano, 2016).
The problem is however, that many people fail to meet these guidelines. The World Health
Organization (WHO) recommends consumption of at least 400 grams of fruit and vegetables, similar
to five portions, per day (Fulton et al., 2016). Although consumer awareness about the healthy role
of fruit and vegetables is high, the daily recommended guidelines are usually not met. For instance in
Europe, people do consume an adequate amount of fruit each day, but they do not achieve the
recommended amount of vegetables (Wolf et al., 2005). In the United States, daily fruit and
vegetable intake is even worse, where only forty percent of the individuals meet the
recommendations (Guenther et al., 2006).
Although only a very low percentage of the Dutch population (1-14%) met the recommended
vegetable consumption of 200 grams (van Rossum et al., 2011), the Dutch food based dietary
guidelines raised their recommendations of the consumption of vegetables from 200 till 250 grams a
day recently (Voedingscentrum, 2016). Therefore, the need to increase the vegetable intake of the
population has become even more urgent.
Since previous campaigns to promote fruit and vegetable consumption did not seem to have the
desired impact, other strategies will be necessary to increase the intake of fruit and vegetables
(Oliviero and Fogliano, 2016). One possibility is to replace people’s unhealthy snacks by fruit and
vegetables. The prevalence of snacking and the number of snacks with a high energy density has
increased substantially, contributing for 36% of daily energy intake (Piernas and Popkin, 2010; Rangan
et al., 2009). However, high energy dense snacks contain a lot of energy, fat and sugar, while people
acquire relatively few micronutrients from them. Whereas high energy dense snacks have few
nutritional value, fruit and vegetables contain fibres, antioxidants, minerals and vitamins. Prior
research showed that simply replacing one unhealthy snack with one healthy snack per day might
prevent approximately 6000 cardiovascular deaths every year (Lloyd-Williams et al., 2009).
In this research snacking will be defined as: “the consumption of foods between meals” (Savige et al.,
2007). The consumption of snacks may lead to a rise in the number of people with obesity (Rolls et
al., 2004), and therefore the role of snacks is important in solving the problem of unhealthy eating.
Considering the knowledge stated above, there is a possibility to reduce the existing obesity problem
by replacing the high energy dense snacks with low nutritional value by snack vegetables. In this way,
the consumption of vegetables will be stimulated and it will be easier for people to meet the dietary
guidelines regarding vegetable consumption. In the end, this could be beneficial for society as a
whole, because people will become healthier and obesity rates will be reduced. Regarding the fact
that most consumers have a positive attitude towards healthy eating and they recognize the
importance of a healthy diet, there is potential that obesity rates will decrease (Shepherd et al.,
2006).
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Multiple studies established that the consumer environment can have a strong influence on
overeating and excess weight gain. Therefore, the environment is used to an increasing extent in
order to improve eating habits. Consumers are often unconsciously influenced by their environment,
when making their decisions. The amount of food eaten is strongly determined by environmental
factors, such as portion size, package size, variety, food visibility, salience, and the ease of obtaining
food (Cohen and Farley, 2008; Wansink, 2004).
Regarding the enormous impact the environment has on consumer decisions, many studies have
been conducted in different environments with different research locations, in order to reduce the
obesity problem. However, the main focus in these studies was on unhealthy snack consumption,
whereas the number of studies focussing on healthy snack consumption in different environments is
a lot more restricted. Until recently, no research regarding both healthy and unhealthy snacking had
been done during meetings at the workplace. Since people spend a lot of their time at the office, it is
an interesting field to investigate their snacking behaviour during the day. This relatively new
research location will contribute to scientific interests, as a new target group can be investigated and
a large part of the population can be reached (Sorenson et al., 2004).
Previous research showed that changes introduced in the workplace can increase the consumption of
fruit and vegetables (Bandoni et al., 2011). However, little is known about stimulating healthy eating
during meetings. It is traditional to serve cookies as a snack during meetings, but since people do not
eat enough vegetables an alternative like this could be useful. Would vegetables be tempting enough
for individuals to resist the cookies? This study will examine if healthy snacking during meetings at
work could be stimulated by offering either snack vegetables, cookies or both of them simultaneously.
The main research question is: What is the effect of offering only snack vegetables on consumption
during meetings in comparison with a situation where both cookies and vegetables are offered?
To answer this research question, three experimental conditions will be tested in a real life office
context: one condition in which only snack vegetables will be offered during meetings, one condition
in which both snack vegetables and cookies will be offered and one control condition in which only
cookies will be offered during meetings.
These conditions will be tested during a field experiment using a quasi-experimental design. The
experiment will be conducted at the Ministry of Infrastructure and Environment in The Hague. In this
experiment, the influence of offering snack vegetables during meetings on the consumption of cookies
will be measured for the three conditions. This will give insight in how people behave in a regular
workplace.
The results of this study could help companies with stimulating their employees to snack healthy by
providing snack vegetables as alternative to cookies during meetings. This might be beneficial to the
health of individuals, because a large part of the adult population is working (Sorensen et al., 2004).
Besides, the knowledge that will be obtained may be useful to improve the health of society in general.
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2. Theoretical framework
2.1 Role of the environment
The environment can have a strong impact on the amount of food eaten. Consumers can be
influenced unconsciously by environmental cues. These external cues can refer to aspects of the
foods appearance, like flavour and structure. But also environmental factors independent of food,
such as social interactions and the presence of others are able to influence consumption (Wansink,
2004). Several studies identified that the amount of food eaten is particularly strongly determined by
environmental factors like packaging size, portion size, variety, food visibility, salience and the ease
of obtaining food (Cohen and Farley, 2008). For example, Wansink et al (2006) showed that only the
sight of food can stimulate unplanned consumption. In their research, office workers ate 3.1 more
chocolate Kisses when the candy was placed on their desks in transparent jars instead of when the
candy was placed in opaque jars. It has been suggested that this increased consumption of visible
foods occurred because their salience served as a continuously seductive consumption reminder.
Simply seeing or smelling palatable food can increase hunger and stimulate salivation, which
corresponds with greater consumption (Wansink, 2004).
2.2 How availability influences eating behaviour
Choice increases satisfaction, because people are variety seeking and they experience more freedom
of choice when they have more alternatives to choose from. So the more healthy options available,
the higher the probability consumers find what they want (Sela et al., 2009; Chernev, 2011). Several
studies identified this effect of availability on consumption. Jago et al (2007) found that storing fruit
and vegetables in important places, like the home or the workplace, will result in increased intake.
Another study manipulated the availability of fresh fruit and vegetable snacks in classrooms, which
resulted in increased intake of these snacks (Davis et al., 2009). A study done by Backman et al (2011)
showed that improving access to fruit has a positive effect on fruit and vegetable consumption in the
workplace too. This can be explained by the fact that availability may serve as a facilitating factor for
consumption. If a product is available, consumption may be encouraged. However if there is
nothing, people will not be able to consume it. In general, people have the tendency to eat any food
that is in their sight (Cohen and Farley, 2008).
Even when taste preferences for fruit and vegetables are low, the presence of fruit and vegetables in
households increases consumption (Neumark-Sztainer et al., 2003). This might be because increased
availability will result in more frequent exposure to people. Previous research showed that regular
exposure may cause individuals to develop an appetite and preference for foods (Jago et al., 2007).
Zajonc (1968) called this effect the mere exposure effect, which means that “mere repeated
exposure of the individual to a stimulus object enhances his attitude towards it.” For example, it is
found that an increased exposure to a perceived unpalatable vegetable resulted in a rise in
preference for that vegetable and increased consumption among children. In this study, a significant
increase in willingness to eat a vegetable was found, when children tasted this vegetable daily during
14 days (Jago et al., 2007).
Although improving availability works positively for healthy products, increasing the amount of
unhealthy products available will probably have the same effect. A study done by Pearson et al
(2012) showed that the home availability of unhealthy foods is associated with unhealthy eating
behaviours, including lower intake of fruit and vegetables and higher consumption of energy dense
snack foods and drinks.
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Regarding this knowledge, improving availability of healthy products is a relatively easy way to
enhance consumption of these products. Van Kleef et al (2012) showed that changing the snack
assortment can change consumers choice in a more healthy direction when the majority of the
products is healthy. Therefore, healthy products should become more available in order to let people
make healthy choices to meet current dietary guidelines.
2.3 Healthy vs unhealthy: the classical self-control dilemma
Consumer goods can be distinguished by being a ‘virtue’ or a ‘vice’, whose order of preference
depends on whether consumers evaluate immediate or delayed consumption consequences
(Wertenbroch, 1998). The trade-off consumers have to make between choosing a vice or a virtue,
often involves self-control conflicts, because options that are appealing now are undesirable for
future goals (Wang et al., 2010). The ability to resist these temptations in favour of long term goals is
a key aspect of self-regulation (Heatherton et al., 2011).
For people who are conscious about their weight, choosing between the immediate satisfaction of
enjoying tasty, unhealthy foods and the benefits of eating healthily in the long run, is often regarded
as a classic self-control dilemma (Salmon et al., 2016). A lack of willpower to regulate this
consumption behaviour is considered to be one of the most important behavioural factors
contributing to weight gain (Chernev, 2011). Food choices are often made unconsciously, when
individuals have low self-control and are therefore unable to put effort in making a deliberate
decision (Salmon et al., 2014). Even if individuals do have the ability to control themselves, this will
only be to a certain extent since self-control is limited. Continually resisting temptations requires
mental effort, which causes ego depletion (Hagger et al., 2010). Ego depletion is a mental state, in
which self-regulatory resources are reduced because of previous efforts of self-control (Baumeister,
2002). This explains why dieters are considered to eat more food when they are depleted in
comparison to people who are not dieting (Vohs and Heatherton, 2000).
Several studies identified the effect of ego depletion on snacking behaviour. According to Sellahewa
et al (2015) the amount of snacks consumed increases among depleted individuals in comparison to
non-depleted individuals. Especially in the working place, it is considered to be increasingly difficult
to resist temptations because decisions and other work tasks deplete self-control reserves (Muraven
and Baumeister, 2000). Baskin et al (2016) found for example snacking behaviour to increase
throughout the day as employee’s self-control resources became depleted.
Besides causing people to snack more, ego depletion tends to make people shift towards less
edifying and more pleasure seeking food as well (Novemsky, Wang, Dhar, and Baumeister, 2007). The
more sensitive people are to ego-depletion, the more unhealthy snacks they buy (Salmon et al.,
2016). For example, in the study of Pascoe et al (2011) people shifted towards candy instead of
healthy granola bars when snacking. It has also been suggested that depleted choosers have a
stronger preference than non-depleted choosers for the affective qualities of a product. Shiv and
Fedorikhin (1999) let their participants choose between a chocolate cake and a fruit salad after some
of them conducted a memory task. This study showed that the participants with fewer access to selfregulatory resources were more likely to choose for the chocolate cake.
Considering the knowledge stated above, the amount of self-control people have can be crucial when
individuals need to make decisions between healthy or unhealthy foods. Therefore, self-efficacy, the
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belief that one is capable of accomplishing a certain level of behaviour, has been identified as one of
the strongest psychosocial predictors of fruit and vegetable consumption (Shaikh et al., 2008).
2.4 People have difficulty compensating for overconsumption
Even when individuals are not able to resist unhealthy food under low self-control, they generally do
not compensate for this high energy intake the next time. Mazlan et al (2006) showed compensation
to be just partially and on a short term basis. They found that individuals only compensated energy
intake by approximately 40% and this compensation only occurred at the next meal. After that,
neither energy density nor the amount of food eaten had any effect on energy intake or motivation
to eat. Several studies established this effect by showing that the energy content of snacks in
particular is poorly compensated for in daily energy intakes, resulting in increased cumulative intakes
and higher body weights over the longer term (Appleton et al., 2015). Zandstra and colleagues for
example, studied the effect of liquid midmorning snacks on appetite responses and energy intake at
lunch. They found no difference in effect between low and high energy yoghurt drinks on energy
intake at lunch (de Graaf, 2006). Furthermore, portion size does not seem to have an influence on
energy intake compensated for when snacking. According to Rolls et al (2004) intake of a packaged
snack is directly influenced by the size of the package, and increased energy consumed from bigger
packages is not compensated for at the next meal. This failure to compensate for high energy intake
can be explained by the so called ‘What the hell effect’ theory. This means that when a dieter has
broken her diet once, they regard the diet as ruined for the day. So they stop keeping track of their
food and indulge in further eating (Baumeister, 2002).
2.5 Sensory specific satiety
Multiple studies showed meal intake to be greater when various types of food are offered. This effect
can be explained by a phenomenon called sensory specific satiety. Sensory specific satiety is defined
by a decrease in pleasantness of a food consumed relative to foods that are not consumed
(Havermans et al., 2013). Offering a variety of different foods, flavours and textures creates a
tendency for people to continue eating because they maintain interest in the foods presented
resulting in a weaker satiation and expanding both the size and duration of the meal (Hetherington
et al., 2006). For example, Rolls et al (1984) showed an increase in consumption of 60% by
consumers who were offered a four-course meal, compared to consumers who only got presented a
single course. Another study done by Rolls, Rowe, and Rolls (1982) offered participants chocolates
that differed only in their colour. They found that the pleasantness of the eaten colour declined
significantly more than pleasantness for the uneaten colours. Consumers seek variety, and larger
assortments help consumers satisfy their needs.
However, when choosing from a larger set is too difficult, people tend to select options that are
easier to justify. In the study of Sela et al (2009) individuals were more likely to select healthier
options, they selected reduced fat over regular ice cream and fruit over cookies when faced with a
larger variation of options. But not just larger assortments can be beneficial for choosing healthily.
When the amount of healthy alternatives increases within these larger assortments, selection of
healthy items increases too.
These findings suggest that the variety of products offered, have a great impact on the food choice
and the amount of food consumed. This knowledge could be used in order to make it easier for
people to eat healthily. Since individuals have a hard time achieving the guidelines for vegetable
consumption, offering a various assortment could increase vegetable intake. Previous research found
this worked when fruit and vegetables were presented to preschool children (Roe et al., 2013). But
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offering a variety of vegetables to adults has shown to improve intake as well. Bucher et al (2011)
found people increased their vegetable consumption, if two vegetables were offered instead of one.
2.6 Summary and hypotheses
The aim of this study is to stimulate individuals to snack healthily during meetings at work. Therefore,
it is important to know what factors will influence snack consumption the most. The theory discussed
previously shows that food consumption behaviour can be determined by different external factors.
Particularly availability, willpower, sensory specific satiety and the ability to compensate are of great
influence. As stated above, improving availability of vegetables in places like the workplace, will
result in increased consumption. If vegetable availability will be improved, individuals will be exposed
more often to vegetables which will induce consumption. However, according to Jago et al (2007) a
strategy that promotes increasing availability of a wide variety of vegetables will achieve even higher
raises in consumption. This diversity of different kinds of foods will cause people to keep eating.
Bucher et al (2011) found people increased their vegetables consumption, if two different vegetables
were offered instead of one. In this study, four different kinds of vegetables will be presented to the
participants simultaneously. Based on these findings, it is expected that vegetable consumption will
increase when people are in the vegetables condition.
This experiment will be conducted at the workplace, where it is considered to be extremely difficult
to resist temptations because work tasks deplete self-control reserves (Muraven and Baumeister,
2000). According to Baskin et al (2016) people eat more snacks during a day as employee’s selfcontrol resources become depleted. The more sensitive individuals are to ego depletion, the more
unhealthy snacks they buy (Salmon et al., 2016). Furthermore, when individuals are not able to resist
unhealthy foods, they generally do not compensate for this high energy intake the next time (Mazlan
et al., 2016). Since individuals will be at work, we expect they will often be depleted when exposed to
vegetables and cookies. Therefore, we expect individuals to choose the cookies more frequently
when vegetables and cookies are simultaneously presented to them.
This experiment will stimulate vegetable consumption. But it is expected that less vegetables will be
consumed in the cookies and vegetable condition in comparison to the condition where only
vegetables are presented. With the help of the previous literature, the following hypothesis are
formulated:
H1: Offering people snack vegetables and cookies will stimulate vegetable consumption but
consumption will be less in comparison to presenting individuals only snack vegetables
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3. Methodology
3.1 Setting
The data of this field experiment was gathered from 20 May till 31 May 2016 in the Ministry of
Infrastructure and Environment, which is located in The Hague in the Netherlands. The experiment
was conducted in the meeting centre of the Ministry, where a lot of meeting rooms are available.
Especially the ground floor of this meeting centre was used in this experiment, and in some cases
meeting rooms on the second floor or the negative floor were used. The meeting rooms on the
ground floor where separated by a broad corridor with stairs, so that half of the rooms were located
on one side of the floor and the other half on the other side of the floor. The meeting rooms differed
in size and furniture.

Figure 1: large meeting room – 20 people

Figure 2: Small meeting room – 10 people

In the Ministry, employees were able to reserve a meeting room and had the possibility to order
coffee, tea, lunch and cookies and lunch during their meetings. These products were provided by
catering service Sodexo.
3.3. Materials
In this research, four types of snack vegetables were introduced, presented in a green box, also
known as ‘Tommies’ in the Netherlands. These vegetables included small red tomatoes, small yellow
tomatoes, small cucumbers and small orange peppers and were divided by intermediate pieces.
Every box contained on average 1400 grams of vegetables in total, including relatively 400 grams of
yellow tomatoes, 400 grams of red tomatoes, 400 grams of cucumber and 200 grams of pepper.

Figure 3: Tommies snack vegetables

Figure 4: Cookies
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Besides the vegetables, butter cookies were used. They were available in 5 different kinds and of each
kind, three were offered. In total, one serving contained 15 cookies of 12 grams each and they were
offered in a black bowl. The energy content per 100 gram cookies was 1273 KJ or 520 kcal.
Together with the green Tommies box, a flyer was presented to inform people about this new change.

Figure 5: Flyer Tommies
3.2 Experimental design
To measure the amount of healthy snacking during meetings a quasi-experimental design was used,
as participants could not be randomly assigned to each condition. The experiment consisted of three
conditions. One condition in which only vegetables were offered, one in which only cookies were
offered and one in which both cookies and snack vegetables were presented. Depending on the
number of people a room was reserved for, a certain amount of snacks was presented on the tables in
every room. However, at least four employees needed to be present in order to call it a meeting.
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Before the start of the experiment, the researchers received an overview of all meetings that were
going to take place that week. This overview included the starting time, the meeting rooms in which
the meetings took place and the duration of all meetings per day. Since the meeting rooms differed in
size and furniture, each condition had to be represented well in every room. Therefore, the researchers
created a schedule with the times and locations of the meetings per day, to make sure each condition
had been tested in every room (Appendix III). These manipulations were not randomly assigned, but a
certain procedure was followed. All the first meetings in a meeting room started in the vegetable
condition, the second in the cookies condition, the third meeting in the vegetable and cookies
condition and so on.
3.3 Procedure
Each morning, the researchers received a catering list on which the expected number of people of each
meeting, the ordered amount of cookies, tea, coffee, water and lunches per meeting room were visible
(Appendix II). In addition, they used the schedule with the times and locations and condition of each
meeting. In the mornings, the researchers wrote all this information on a list with characteristics
(Appendix I) for each meeting, since most information was already given before the meetings even
started.
In addition, the snacks were structured for the catering personnel to bring them to the meeting rooms.
Each box or bowl got a sticker on it, describing the time of the meeting, the name of the meeting room
and the condition that should be manipulated. This information was gathered from the meeting
schedule (Appendix III). In this way, the catering staff knew where to bring what food. Each bowl or
box was placed in the meeting room around ten minutes before the meeting started.
The snacking behaviour during meetings was reported by the researchers following the list with
characteristics for each meeting. They observed the participants during the meetings by looking
through the windows of the meeting rooms. But also before and after the meetings, they were present
to observe useful information.
After the meetings, the vegetables left over were weighted and the number of cookies left over were
counted. In case people had lunch, the number of sandwiches and the amount of fruit left over were
reported on the list as well. The lunch consisted of three sandwiches and one piece of fruit per
person.

Figure 6: Meeting with lunch

Figure 7: Meeting with lunch and Tommies
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3.4 Measures
The snacking behaviour during meetings was reported by filling in a list for each meeting (Appendix I).
This list included the date, condition (vegetables, cookies, or both), name of the meeting room, number
of meeting attendees for which the room was reserved, actual number of meeting attendees, gender
of meeting attendees, starting time and ending time of the meeting, the initial weight of the vegetables
(tomatoes red, tomatoes yellow, orange peppers and cucumbers) per box, the final weights of the
vegetables, the initial number of cookies and the final amount of cookies after the meeting, presence
or absence of coffee, tea, water, other snacks, lunch, own food brought to the meeting and external
effects, such as people leaving earlier or birthday cake.
3.5.1 Dependent variable
 Key dependent variable: vegetables consumed in grams per person per meetingroom
In order to measure the amount of healthy snacks individuals consumed during meetings, all
the vegetables from the Tommies box placed at the beginning of the meeting as well as the
amount left at the end of the meeting have been weighted on a scale. The weight of all
cucumbers, red tomatoes, yellow tomatoes and peppers separately was written down. This
was done by placing an empty bowl on the scale and pressing the terra button. Then every
kind of vegetable was putted in this empty bowl and the researchers measured their weight
(in grams) and wrote it on the list (Appendix I). In order to know the total amount of
vegetables consumed per meeting room, the difference in weight was computed.
Afterwards, this number of total vegetable consumption was divided by the number of
attendees present in that meeting room during the meeting. In this way, an estimation of the
average vegetable consumption per person per meeting room was made.
3.5.2 Control variables
 Meeting characteristics
The date, the condition, the name of the meeting room, the reserved amount of people, the
amount of people that were present, the starting time of the meeting and the ending time of
the meeting were written down by the researchers on the list with characteristics of each
meeting (Appendix I). When there were people that arrived later at the meeting or if they
left earlier this was written down too by the researchers. Furthermore, it was noted if there
was water/coffee/tea available during the meetings and if cookies, other snacks or lunch
present.


Meeting attendees characteristics
Concerning the meeting attendees in this experiment, some of their characteristics were noted
by the researchers. When participants entered the meeting room, their gender was noted by
counting the number of woman and man present.



Unexpected influences
During the meetings, the researchers observed remarkable things. For instance, if people left
the meeting room earlier, if people entered the meeting room later, if employees ate their
other snacks or if someone treated cake.
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3.6 Data analysis
Statistical analyses were done using the statistical software package IBM Statistics, version 20.0 (IBM
Corp, Armonk, NY, USA). A significance level of p < 0.05 was used. At first, the data were checked for
differences across conditions, regarding the number of people present during the meetings, the
percentage of men and the duration of the meetings. Subsequently, a one-way analysis of covariance
was conducted to analyse the data about the consumption of snack vegetables across the three
conditions, while controlling for the number of people present in the meeting. Thereafter, another
ANCOVA was conducted to find the influence of the different conditions on the total amount of
calories consumed with the number of attendees present as covariate.
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4. Results
4.1 Descriptive information and randomization checks
The total data set included 88 meetings, which were divided across 30 meetings for the cookies
condition, 29 meetings for the vegetables condition and another 29 for the vegetables and cookies
condition. On average 9 people were present during each meeting and 59.2% were men. The mean
of the duration of each meeting was 116.4 minutes.
Table 1: Mean number of attendees, duration of meetings and % of men present across all three conditions

SD

Mean

SD

Cookies and
Vegetables
Mean

3.84

7.62

3.61

10.1

2.85

0.024

21.63

64.68

17.92

54.76

21.53

0.189

96.96

123.93

96.58

113.57

75.94

0.859

Cookies
Mean
Mean
number of
attendees in 9.33
meeting
room
% of men
present in
58.59
meeting
room
Duration of
meetings in
minutes

111.9

Vegetables

P value
SD

Table 1 shows the mean distribution of the number of attendees, the percentage of men present and
the duration of the meetings across the three conditions. In order to know whether these variables
significantly differed across the conditions, a randomization check was conducted. It was found that
the percentage of men present (p = 0.189) and the duration of the meetings (p = 0.859) were both
not significant. However, the number of attendees in the meeting room did significantly differ across
groups, as the p-value was 0.024. Regarding the fact that the condition with cookies and vegetables
had more attendees than the other two conditions, an ANCOVA was conducted to correct for this
effect.
4.2 The amount of snack vegetables consumed
The average amount of snack vegetables consumed during meetings was 59.06 (SD 50.17) grams of
snack vegetables. When making a distinction between the different kinds of vegetables, the average
cucumber consumption was 21.96 (SD 21.57) grams per person, the average red tomato consumption
was 20.29 (SD 19.04), the average yellow tomato consumption was 0.94 (SD 3.28) and the average
orange pepper consumption was 13.88 (SD 13.38) grams per person. A distribution of the average
amount of vegetables consumed per person in grams across the different conditions is shown in table
2.
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Since the randomization check showed a statistically significant difference between the number of
attendees present in the meeting rooms across the different conditions that were offered, a one-way
ANCOVA was conducted to control for this effect on the amount of snack vegetables consumed.
However, no significant effect of the different conditions on the amount of snack vegetables consumed
after controlling or the amount of people present was found, F (1,55) = 1.504 , p = 0.225, p < 0.05.
Table 2: Vegetable consumption per person in grams per meeting across different conditions
Cookies

Cookies and
Vegetables

Vegetables

Mean

SD

Mean

SD

Mean

SD

14,6

9,07

-

-

13,6

8,39

Total vegetables consumption -

-

94,34

30,03

78,81

38,75

Cucumber

-

-

34,14

19,09

32,46

17,20

Tomatoes Red

-

-

35,11

13,97

26,46

14,95

Pepper

-

-

24,06

11,76

18,05

9,28

Tomatoes Yellow

-

-

1,03

2,49

1,82

5,05

Total calorie consumption

76.13

47.29

22.02

6.78

88.63

47.65

Cookies consumption

4.3 Calorie intake per condition in kcal
Another ANCOVA was conducted to find the influence of the different conditions on the total amount
of calories consumed with the number of attendees present as covariate. A statistically significant
effect was found, F (2,84) = 28.249, p = 0.00. The total calories consumed differed significantly between
the three groups. To find where this differences in calorie consumption occurred, a post hoc test was
conducted. According to this post hoc test (LSD) statistical significant differences occurred between
the cookies condition and the vegetables condition (p = 0.000 < p 0.05) and between the vegetable
condition and the cookies and vegetable condition (p = 0.000 < p 0.05). The difference in average total
energy intake in kcal between the vegetable condition and the cookies and vegetable condition is
about 80 kcal (table 2). This effect is shown in figure 8.
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Figure 8: Bar chart of the total calorie intake for vegetables and cookies consumption in kcal across the three
conditions
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5. Overall conclusion and discussion
Recently, the Dutch food based dietary guidelines raised their recommendations regarding the
consumption of vegetables from 200 till 250 grams a day (Voedingscentrum, 2016). Since most people
are not able to achieve these guidelines, this research was conducted to stimulate the vegetable
consumption of individuals by examining the effect of offering both cookies and snack vegetables
simultaneously. Therefore, a field experiment at the workplace has been conducted, principally during
meetings, as this is a new research location where a large part of the adult population can be reached
(Sorenson et al., 2004).
The results of this study show no statistical significant differences in total snack vegetable consumption
across the different conditions. The consumption of vegetables in the condition where only snack
vegetables were offered, was on average 94 grams per person per meeting. From this snack vegetable
consumption, it turned out that cucumbers (21.96) and red tomatoes (20.29) were the most popular
snack vegetables among employees. The variety of these different kind of snack vegetables that were
offered could explain this high vegetable consumption (Bucher et al., 2016). Besides variety, availability
could have stimulated vegetable consumption as well. A study done by Jago et al (2007) showed that
improving availability in the workplace leads to increased consumption. An explanation for this is the
fact that that people tend to eat any food that is in their sight (Cohen and Farley, 2008).
Furthermore, results show that people do not eat a smaller amount of vegetables if cookies are offered
as well. Also, they do not consume less cookies if vegetables are offered. This shows that people are
not able to compensate for this, they eat both. Results of the total energy intake in kcal reinforce this
effect, showing that the total amount of calories consumed differed significantly across the cookies
condition and the vegetable condition and between the vegetable condition and the cookies and
vegetable condition. The difference in total energy intake in kcal between the vegetable and the
cookies and vegetable condition is on average about 80 kcal. Since cookies contain more calories than
snack vegetables, individuals will get more energy and will be more satisfied when they eat cookies in
comparison to snack vegetables.
Apparently, part of the vegetables consumed in the vegetable condition was replaced by cookies in
the vegetable and cookies condition. This can be explained by the literature previously discussed.
People have a hard time resisting temptations at work, because work tasks deplete their self-control
resources (Muraven and Baumeister, 2000). The amount of snacks they eat and what kind of snack
they will choose depends on their level of ego depletion. The more ego depleted employees are, the
more snacks they eat and the more likely they are to choose for an unhealthy option (Baskin et al.,
2016; Salmon et al., 2016). In addition, if people are not able to resist an unhealthy snack, they
generally do not compensate for this intake the next time (Mazlan et al., 2016). Therefore, when faced
with the choice between palatable cookies or healthy snack vegetables, people tend to choose for the
cookies. Once they have chosen a cookie, they do not compensate for this by taking a snack vegetable
the next time. This explains why they do not consume less cookies if vegetables are offered.
The main strength of the present study is the setting of the experiment, which was a real life work
setting at the ministry of Infrastructure and Environment in The Hague. Until recently, no research
concerning both healthy and unhealthy snacking had been done during meetings. Consequently, the
data was gathered at a relatively new research location. Another strength of this research is that a
large part of the adult population could be reached at this location. Therefore, both a new target
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group will be examined and a new, real life context will be used, because employees normally
consume cookies during their meetings. Finally, a field experiment captures the actual behaviour of
people during this research.
One of the main strengths is also a limitation of this research. There was no opportunity to randomly
assign participants to each condition, because it was a real life setting. Therefore, it was possible
someone could be present in multiple conditions. In addition, the stickers attached to the bowls with
cookies and the Tommies boxes were quite visible and the researchers walking through the meeting
centre all day could have created awareness, causing people to notice the goal of the research.
In addition, it was not possible to measure the amount of vegetables consumed exactly. Although the
vegetables presented were made to eat as a snack, people generally did not eat everything of the
vegetables, but they left the tops off. This happened several times with the cucumbers and orange
peppers. Besides, the number of people present in the meeting rooms differed sometimes from the
amount the room was reserved for. Consequently, the amount of snack vegetables or cookies
offered were sometimes a bit larger or smaller than the number of meeting attendees. The same
problem applies for the number of meeting attendees, because people left meetings earlier or
entered later.
Another limitation was that the duration of the meetings was estimated sometimes. When meetings
ended earlier than the researchers found out, they had to estimate the point in time the meeting
would have been finished. Also, it was often unknown after how much time all snacks were
consumed, regarding the fact that some people started eating even before the meeting began, or
that they took some snacks with them when their meeting ended. This also applied to the boxes or
bowls that were sometimes completely empty.
A final limitation might be that there is not corrected for the point of time of the meetings or the fact
that some people had lunch during their meetings. Although this study did not control for these
variable, future research could be conducted in order to see their influence on snack vegetable
consumption.
Therefore, more research is necessary to explore this relatively new research location. In the future,
the influence of other variables on snack vegetable consumption could be tested as well. For
example, BMI and other demographic features but also external variables like the point of time of
consumption and social influence during meetings should be included. Furthermore, it would be
interesting to do some qualitative research and investigate people’s opinion about snack vegetable
consumption during meetings at their work, for instance by conducting interviews or surveys.
This study found that offering people two different kinds of snacks stimulates consumption of both
healthy and unhealthy snacks. People are not able to choose, nor do they compensate for options
that are relatively unhealthy. The average amount of snack vegetables consumed during meetings
was 59.06 grams per person. However, presenting cookies simultaneously with snack vegetables
slowed the vegetable consumption down. Therefore, increased intake could be reached if cookies
during meetings will be replaced by snack vegetables. It turns out that vegetable consumption can be
stimulated during meetings, as employees consume on average 94 grams of snack vegetables extra
per person per meeting, which is more than one third of the recommended daily intake of vegetables
in the Netherlands.
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Not only will this help a lot in achieving the guidelines, also overweight could be reduced since
replacing cookies by snack vegetables differs on average 80 kcal per person per meeting. In the
future, different organizations like children day care institutions and schools could use this
knowledge in order to stimulate vegetable consumption. In sum, interventions focused on work
related meetings can be effective in encouraging vegetable consumption.
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Appendix I List to report about the snacking behaviour during meetings
Datum:
Zaal

Registratieonderdelen
Vergaderzaal

Vergadering
Conditie experiment
Personen
personen
Geslacht

Begintijd:
1) K, 2) K+G, 3) G
Gereserveerd aantal personen
Aanwezige personen
Man:

Eindtijd:

Doos 1 snackgroenten
Eindgewicht

Begingewicht:
Tomaatrood:

Eindgewicht
Komkommer:

Paprika:

Tomaatgeel:

Begingewicht:
Tomaatrood:

Eindgewicht
Komkommer:

Paprika:

Tomaatgeel:

Koek

Aantal begin:

Aantal eind:

dranken
water
Snack anders
Snack anders
lunch

Koffie/thee
waterkan

Ja/nee
Ja/nee

Begin aantal broodjes
Eind aantal broodjes
Begin stuks fruit
Eind stuks fruit
Traktatie bijv.
Wordt er product meegenomen

Aantal
Aantal
Aantal

Doos 2 snackgroenten
Eindgewicht

Externe effecten
Meenemen
Opmerkingen:
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Naam/nummer

Aantal:
Aantal:
Vrouw:

Ja/nee
Ja/nee

Appendix II Example Catering list per day
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Appendix III Planning scheme meetings with different conditions till 31 May
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