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Abstract: While many people declare an intention to eat and snack more healthily, a large body of
research has found that these intentions often do not translate into actual behavior. This failure to
fulfil intentions is regularly attributed to the obesogenic environment, on which basis it is assumed
that changing the food environment may lead to more healthy snacking behavior. To test this
premise in real life practice, the present research project investigated whether making a healthy snack
easy-to-access in an urban environment characterized by unhealthy snacking would support people
in their intentions of purchasing more healthy snacks. The urban snack project consisted of three
phases. In Phase 1, a hotspot location for unhealthy snacking was determined by using a Global
Positioning System to track people’s snacking locations and a survey to verify the location. In Phase
2, an attractive snack was developed that met consumers’ criteria of what constituted a healthy and
tasty snack, together with corresponding branding that also included a small food truck from which
to sell the newly developed snacks. In Phase 3, the snack was sold from the food truck located at
the previously determined unhealthy snacking hotspot. We counted the number of snacks sold
and canvassed people’s opinions about the snack and its branding, finding that in spite of people’s
appreciation for the snack, the food truck, and the branding, actual sales of the snack were very low.
In the Discussion, we name predominant eating and purchasing habits as possible reasons for these
low sales. Future research could focus on placing the healthy snack directly beside people’s habitual
snack purchase location to ensure that the new choice gets better recognized. Overall, the findings
suggest that merely placing healthy snacks more prominently in people’s food environment is not
sufficient to lead people to snack more healthily.

Keywords: nutrition education; public health; urban field experiment; nudging intervention;
food marketing

1. Snacks and The City: Unexpected Low Sales of an Easy-Access, Tasty, and Healthy Snack at an
Urban Snacking Hotspot

Snacking has been increasing rapidly for decades, with the number of people who consume three
or more snacks a day rising fourfold between the 1970s and 2005 [1]. Recent estimates indicate that
some 25-35% of daily energy intake now comes from snacking [2,3]. This is problematic because
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snacking is strongly associated with unhealthy diets [4,5] mainly because snacking tends to involve
the consumption of energy-dense foods that are rich in sugar and/or saturated fat and are of poor
nutritional quality [6]. The inherent health risks of snacking, combined with its increasing prevalence,
has led to numerous health education interventions aimed at decreasing unhealthy snacking behavior.
However, these interventions have mostly proven unsuccessful [7,8].

The failure of such interventions to change snacking behaviour may not be directly attributable to
lack of public awareness of food health issues, however, since people are generally able to identify the
key elements of a healthy diet. For instance, a systematic review of research on various aspects of a
healthy diet found that people typically cite the need for balance, variety, fruit and vegetables, and fresh
produce as elements of a healthy diet [7], though the same review also revealed that people find the
various guidelines for a healthy diet to be complex and confusing. Moreover, the gap between people’s
food knowledge and healthy eating intentions and their actual (often unhealthy) eating behavior has
been shown to be very wide [9]. This gap becomes especially clear from research showing that the
majority of people do not meet recommendations for a healthy diet [7].

The urban food environment is increasingly recognized as a major factor affecting the outcome of
people’s efforts to maintain a healthy diet [10]. The “obesogenic” food environment, characterized by
the omnipresence and easy accessibility of palatable but energy-dense and processed foods, has been
shown to contribute significantly to high levels of snack consumption [11]. Accordingly, the food
environment should be a key component of any intervention that aims to target and change snack
behavior [10]. In addition to the physical presence of unhealthy foods, the current food environment
also communicates the social norm message that consuming unhealthy foods is “appropriate” [12,13].
For these reasons, even when people have sufficient diet information, food knowledge, and healthy
eating intentions, the current food environment makes it extremely challenging for them to change
their snacking behavior [14]. Addressing this environmental challenge, the current research project
examined in a real-life setting whether making healthy snacks easy-to-access in a city hotspot location
for unhealthy snacking would lead people to make healthy snack choices. With this we aim to
contribute to a more comprehensive understanding of the relation between snack choices and factors
contributing to obesity, thereby informing the development of more efficient health measures [15].
Our research aim thus supports the long-standing health promotion goals mentioned by the World
Health Organization (https://www.who.int/healthpromotion/conferences/previous/ottawa/en/).

2. Problems Arising From The Food Environment

In seeking to better understand the mechanisms of the food environment that lead people
to unhealthy snacking, researchers have examined the proximity impact of unhealthy snacks.
The relevance of such research is underlined by studies that have demonstrated an association
between the increased density of fast-food outlets and increased incidences of cardiovascular diseases
and unhealthy lifestyles [16]. Experimental lab studies have indeed confirmed that the proximity
of unhealthy snacks, typically within arm’s reach, increases the likelihood of unhealthy snack
consumption [17-19]. However, studies have also found that placing healthy snacks in greater
proximity increases the consumption of these healthier products. Specifically, field studies conducted
at unhealthy snack hotspots (such as travel locations) have shown that placing healthy snacks near the
cash register significantly increased their sales, often without customers showing awareness of the
cause when subsequently asked about their purchases [20,21]. These observations demonstrate that the
proximity and easy availability of snacks play an important role in the purchase process. Such findings
are also consistent with the idea that the majority of snack purchases are made impulsively or as part
of habitual routine behavior without much reflection on which product is bought or the reasons for the
purchase [20].

Given these findings, it is reasonable to assume that an effective way to intervene in the food
environment would be to offer healthy snack alternatives in proximity to unhealthy options. One benefit
of such proximity is that the alternative healthy snacks would thus be offered in peoples” habitual snack
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purchase environments, thereby increasing the likelihood of counteracting people’s routine behavior of
buying unhealthy snacks [20]. Another advantage of such placement is that the prevailing associations
that consumers already have with existing unhealthy snacks might in this way be “hijacked” by the new
and healthier alternative [22]. Whether people have healthy snacking intentions or not, such placement
would confront them with a healthy choice in their personal environment, potentially increasing the
purchase and consumption of healthier snacks [23].

Associated with the problem of the proximity and availability of unhealthy food in people’s food
environments is the fact that unhealthy snacking tends to take place at out-of-home locations where
people are exposed to numerous outlets offering unhealthy snacks [24,25]. Everyday observations
alone confirm that travel locations such as highway service stations, train stations, and airports have an
especially high density of unhealthy snack outlets. Indeed, certain definitions of snack behavior even
specifically include an “on the go” component, highlighting “portable food items such as fruit, crisps,
yogurt, or sandwiches that can be eaten on the move and are clearly associated with eating in the car,
on the train, or at a desk” [26]. Snack outlets have become increasingly popular over the past few
decades, especially among younger people [27,28], while studies have found that foods eaten outside
the home contribute to disproportionately high levels of fat intake [29,30]. As such, the popularity
of snack outlets is thought to be one of the key drivers of increasing levels of being overweight and
obesity [29].

Nevertheless, most snacking seems to take place at home or otherwise indoors such as at work
or school [31,32]. For example, a study of Norwegian adults [32] found that 81% of all snacks were
consumed either at home (58%) or at work/school (23%). Similar results have been found in the
Netherlands [33,34]. In the case of snacking at home, however, people at least have the option of not
bringing unhealthy snacks from the supermarket home in the first place and thereby avoid being
tempted by unhealthy snacks in their kitchen cupboards [35]. By contrast, when snacking outside
the home and “on the go”, there seem to be hotspots for unhealthy snacking that offer only few
and uninspiring healthy snack alternatives [36]. Several studies have accordingly suggested that
healthy food choices should be made at least as readily available outside the home as unhealthy foods,
especially with a view to improving younger people’s diets [37].

However, merely making fruits and vegetables more accessible has thus far not proven able to
solve the problem of unhealthy snacking. Field interventions on healthy (snack) eating have generally
been shown to be more effective in reducing unhealthy eating than in increasing healthy eating or
reducing total eating [38]. Similarly, interventions aimed at increasing fruit and vegetable choice have
only shown moderate effects [23]. Moreover, people generally seem to have a preference for unhealthy
snacks (whether sweet and sugary or fatty and salty) over healthy snacks (wholegrain, no added sugars
and/or salt, etc.), as evidenced by research on the “unhealthy equals tasty” intuition [39], including a
series of studies using a US sample that showed that people tend to infer food items are tastier when
they are less healthy and that they specifically prefer unhealthy snacks when the hedonic goal of
eating enjoyment is uppermost [39,40]. Consistent with these observations is the finding that people
experience less pleasure from consumption when they focus on health facts about food [41]. In order to
support people’s intentions to eat healthily, there is, therefore, clearly a pressing need to offer healthy
“on the go” snacks that appeal to taste as much as unhealthy snacks do [42,43].

3. The Project Objectives

This research project explores the potential effectiveness of changing environmental factors to
support people in their intentions of snacking healthily, including factors related to proximity, on-the-go
snacking, and taste appeal. The general aim of the project was to make healthy snacking easy-to-access
and appealing for people when they are “on the go” by selling an attractive and healthy snack with a
corresponding branding at an urban hotspot for unhealthy snacking. We expected that people would
like the snack and the branding and therefore buy the product, potentially even switching to the healthy
snack in place of their regularly purchased unhealthy snacks. To realize this objective, the project
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involved scientific experts from multiple disciplines including urban geography, psychology, medicine,
and public health, as well as stakeholders of the local government and leading food marketeers.

4. Methods

4.1. Participants

For each of the studies conducted, people were randomly approached on the streets in community
and public spaces in the target city of Utrecht in the Netherlands. Ethical approval for the project
was obtained from the ethical review board at the Faculty of Social Science of Utrecht University
[Approval number: FETC17-087]. Although everyone between 16 years and older could participate,
respondents with low socioeconomic status were explicitly encouraged to take part in all phases of
the project. People from disadvantaged groups in the Netherlands are more often overweight (61%
overweight) compared to those with a higher socio-economic status (41% overweight; [33] in spite of
their intentions to live a healthier life [44]. Similar trends apply in other industrialized countries [45].
Moreover, socially disadvantaged groups are generally underrepresented in research studies due in
part to their low response rate in surveys [46]. Including this population in research is essential for
learning more about their preferences and behaviors in order to develop effective health measures
targeted at this group.

4.2. Procedures

The urban snack project consisted of three phases, the first of which was to identify the best
location for selling the healthy snack. This was accomplished by tracking people via a Geographic
Positioning System (GPS) on a mobile application, followed by a field survey of opinions about the
snack offers at this location in order to verify it as a hotspot for unhealthy snacking. The second phase
consisted of a concept-mapping study and a tasting session to find out more precisely what people
want in their ideal snack in order to develop a new snack with only healthy ingredients that would meet
the “tasty” criteria. The development of this snack was also based on information previously gathered
about people’s ideas of an ideal snack and how that ideal relates to their associations with healthy
and unhealthy snacks [43]. The third phase consisted of a field study in which the newly developed
snack was sold from a small food truck located in the previously detected snack hotspot. In this field
study, we aimed to examine whether offering the newly developed healthy and attractive snack with a
correspondingly branded food truck would make people buy and eat the snack. The branding was
added to give the snack a professional look, since the appearance of food is an important factor in
marketing [47]. The effects of our intervention were measured by the volume of snack sales and by
responses to questions about how much people liked the snack and the food truck branding. Given
the setup of this project, the detailed methods of each study will be presented together with the results.

5. Results

5.1. Phase 1. Detecting the Snack Hotspot Location

Phase 1 of the urban snack project aimed to identify the main places where people in the target
city primarily snack unhealthily when they are “on the go”. This aim was based on our assumption
that identifying a hotspot location for unhealthy “on the go” snacking would provide us with the best
opportunity for intervening in an obesogenic environment to help people choose a healthier snack
when not at home. This first phase consisted of two field studies: a GPS study to detect the snack
hotspot location and a subsequent field survey to verify this location based on people’s opinions about
the snack offers available at this spot.

GPS study method. Participants were followed for three days with a snack diary mobile application
(app)- This app aimed to record GPS coordinates along with self-reports to identify the main places
where people snacked in the city and thus to identify the optimum hotspot for selling our healthy snack.
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The participants kept track of their food intake by logging every instance of food intake. This logging
consisted of starting the app, turning on the GPS function, and then answering a question about which
particular food was logged and whether it was breakfast, lunch, dinner, or a snack. Eating snacks
were ultimately analysed. The GPS data were stored when a GPS connection could be made and the
participants were directed to turn off the GPS after logging their food intake in order to minimize the
app’s usage of their mobiles’ battery life.

GPS data were stored in a separate file for each participant per day over three days, enabling us
to collect 114 files containing 4042 raw GPS coordinates of 45 participants. However, the GPS data
of 7 participants could not be used in some cases because no coordinates had been logged between
switching on and off the GPS and in one case, because only coordinates outside of Utrecht were logged
as the participant appeared to live in a Dutch city close by. Consequently, the GPS data files of a total
of 38 participants were included: (Mage = 30 years (SD = 8.2); 79% women; Mgy = 23 (SD = 3.0)).

GPS raw data analysis. We plotted all of the usable raw GPS data points (latitude and longitude)
on a Google map using hamstermap.com and then inspected the data for clusters. There were clusters
in the target neighborhood of 300 m wide centered around different residential addresses (see the map
on the left in Figure 1). However, in all these clusters, only the data of one participant were present.
A similarly large cluster was also present at the local train station, however, and this cluster contained
the data of four participants (see the map on the right in Figure 1).
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Figure 1. The map on the left shows individual survey participants who consumed snacks at home.
The map on the right shows the GPS cluster in a 300 m radius centered on Utrecht Central Station,
which includes at least four unique participants.

Analysis of GPS instances. The raw GPS data were condensed to median latitude and longitude
data for each instance that food intake was logged. A single instance of GPS logging was defined
as the period between the moment the GPS was switched on and the moment it was switched off.
The frequency of these instances (i.e., the average number of GPS logs per day and the average number
of days the participants logged) and the locations of these instances were then further examined.
On average, people logged GPS for 2.7 days (Range 14, SD = 1.2) at an average rate of 3.06 times
per day (Range 0.3-11, SD = 2.5). A total of 352 GPS instances were available in the data, of which
265 instances were within the city limits of Utrecht. Of the participants with GPS logs in the train
station area, on average, 21.7% of all their GPS log instances were in the station area (Range 6.7%—42.1%,
SD = 14.8%). As with the raw GPS analysis, plotting the median latitude and longitude also showed
clusters of only single participants centered around residential addresses and a cluster in the station
area containing four participants.
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Overall, the results of the GPS analyses revealed that snacking took place largely when people
were at home (see the map on the left in Figure 1). When snacking occurred “on the go”, it was the
local city train station area that turned out to be the place where people snacked most often (see the
map on the right in Figure 1). Anecdotal feedback from the participants revealed that one important
reason for snacking at home was that they considered out-of-home snacking to be expensive and thus
preferred to buy snacks from local supermarkets to eat at home. For people who snacked “on the go”
(e.g., at the train station), this occurred at locations with a higher density of fast food and takeaway
outlets and in places where they did not have the opportunity to snack at home.

Snack hotspot field survey. We conducted a second field study to confirm whether the local train
station area was indeed a hotspot for unhealthy snacking. Train travelers (N = 161; Mage = 32 years
(SD = 17.1); 56% women; Mpyr = 23 (SD = 3.1)) were asked what they bought most often at the station
and what they thought about the snack offers at this location. Overall, travelers most often bought
snacks at the station (35%), followed by drinks (20%), lunch (18%), dinner (14%), and breakfast (13%).
Most travelers (56%) indicated that they typically bought a snack between 12:00 and 19:00. Further, 44%
of the respondents said they found unhealthy snacks to be very easily accessible at the train station,
while 23% found healthy snacks rather difficult to find at the station. In addition, nearly half (47%) of
the respondents said that they would appreciate a wider range of healthy snacks in the station area.

Summary Phase 1. The GPS study revealed that most people snack at home, which is in line
with findings from earlier research [32]. However, when people were snacking “on the go”, the local
city train station area seemed to be a hotspot for unhealthy snacking, which again is consistent with
previous research that has identified “on the go” locations as a particular source of unhealthy food
intake [36]. Indeed, those train travellers who reported most often buying snacks at the station said
that healthy snacks were difficult to find and declared that they would appreciate a wider range of
healthy snacks at this location. The station area thus seemed to be a good place to offer a healthy and
attractive snack as an alternative “on the go” snack.

5.2. Phase 2. Developing an Ideal Snack With Healthy Ingredients That Met The “Insty” Criteria

Phase 2 of the urban snack project aimed to develop a new attractive snack to sell at the unhealthy
snack hotspot. We assumed that if people were offered a tasty and filling snack, they would be more
likely to buy the snack “even though” the snack was made of healthy ingredients. We therefore
investigated people’s ideas and associations regarding their ideal snack [43]. In this way, we were
better able to understand what people considered to be an attractive snack without unduly influencing
their answers or evoking negative associations and presumptions about the (un)healthiness of snacks.
This second phase consisted of a concept mapping study, a pilot tasting session of a first iteration of
the new snack, and several brainstorming sessions with our research team and food designers of a
leading marketing company in the Netherlands who specialized in healthy food marketing campaigns
(www.foodcabinet.nl) to agree upon the final version of the new snack.

Concept mapping to identify the ideal features of a snack. We conducted a concept mapping
study to map out which features people associated with their “ideal snack” [43]. Concept mapping is
a brainstorming technique that can be used to collect the ideas of a group of people from different
backgrounds and to describe their ideas in a graphical form [48]. We held several small group meetings
in our target neighborhood (each with 5 to 20 people), giving the participants cards (N = 72 cards)
that each had a snack feature written on them, such as “tasty”, “vitamins”, “price”, “handmade”,
“filling”, “light”, “crunchy”, “cold”, etc. In a first step, the participants were asked to rate each snack
feature according to how important they thought it was for this feature to be present in their ideal
snack, using a 7-point Likert scale ranging from 1 = “not at all” to 7 = “very much”. In a second step,
participants were asked to stack the cards by categories according to how they thought the features
belonged together contextually. The participants were not allowed to put all their cards on one stack or
to make a single stack for each card. In addition, no card was allowed to be used more than once [49].
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Based on these two rating procedures, we conducted a concept mapping analysis to ascertain
which features belonged together and how much importance people attached to each feature (see the
R-CMap software package in [50]). The data of 55 participants were included in the final data set (60%
women; Mage = 34 years [SD = 17.1]; 27% lower education; 38% higher education; 18% university
education; and 16% high school only). Figure 2 presents the final five clusters and feature ratings.

Cluster 1 Cluster 3
Feature Mean | |Feature Mean
Protein 5.04 Tasty 6.64
Filling 4.96 | |Fresh >.94
Savory 4.60 H.ealthy 293 Cluster 5
Firm 456 Vitamins 5.85
Nourishing | 5.82 Feature Mean
Cluster 2 Price , 222
Feature Mean Cluster 4 ;n:zfsnswe 151(9)2
Crispy 5.22 Feature Mean | |5 Euro 4.96
Crunchy 5.15 Refreshing 5.24
Warm 5.09 Light 5.07
Baked 4.98 Fruity 5.02
Large 4.69 Colored 4.15
quantity

Figure 2. Concept-mapping clusters and feature ratings of the snack features (72 cards). Mean ratings
indicate the importance given to a feature, while clustering indicates which features were felt to
belong together.

Figure 2 lists only those features rated 4 or higher, since features with a lower rating implied
insufficient agreement on the importance of this feature among the participants [50]. Clusters 1-4
involve sensory and health-related characteristics, whereas Cluster 5 concerns price-related features.
The five highest rated features are “tasty”, “fresh”, “healthy”, “vitamins”, and “nutritious”, all of which
belong to Cluster 3. In our earlier study on people’s associations with an ideal snack, we also found
that participants (N = 1087) rated the feature “healthy” among the top five, alongside features related to
sensory characteristics such as “warm”, “sweet”, “cold”, and “savory” [43]. It thus seems that people
have idiosyncratic ideas about the sensory characteristics of their ideal snack, though “healthy” appears
to be a common feature, and we tried to take these different tastes into account when developing our
healthy version of an ideal snack. Since “price” was also rated as important, forming its own cluster of
features, we also made sure that the snack price was appropriate to the selling location (see Phase 3).

Pilot tasting session for the first versions of the ideal snack. A pilot tasting session was conducted
in the target neighborhood for the first two versions of the ideal snack. The snack was created by food
designers on the following basis: the results of the association study regarding an ideal snack [43];
the findings of the ideal snack concept-mapping study; and the conclusions from brainstorming
sessions held with our research team and the food designers about the interpretation of the data and
possible snack options. The first versions of the two snacks for piloting were a vegetable wrap and
an apple and raisin pie with a wholegrain pie crust, neither of which contained added sugar or salt.

The snacks are depicted in Figure 3.
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For the pilot study, people were randomly approached on the street for a “fast snack-tasting” test
and we therefore did not gather demographical information. We randomly approached 30 members
of the public in a community space and asked them to try one of the two snacks and to rate them
according to their appearance, taste, and healthiness, as well as to indicate whether they would actually
buy the snack and how much they would pay (using Likert scales ranging from 1 “not at all” to 5
“very much”). For the apple and raisin pie snack, people on average liked how it looked (M = 3.6;
SD = 0.7) and enjoyed the taste (M = 3.7; SD = 0.8), further indicating that the snack looked quite
healthy (M = 4.2; SD = 0.8) and that they would probably buy it (M = 3.5; SD = 0.8) for a price of about
1 euro. Similar results were found for the vegetable wrap snack. People on average liked how it looked
(M = 3.8; SD = 1.0) and enjoyed the taste (M = 3.9; SD = 0.9), thought it looked quite healthy (M = 3.9;
SD = 0.9), and said they would probably buy it (M = 3.7; SD = 1.2) for a price of 1.50 euro. However,
the participants’ verbal reports also indicated that the vegetable wrap was not perceived as practical
for eating on the go and consequently we decided a pie would be better as an “on the go” snack on
account of being more convenient to eat while walking. In our brainstorming session with the food
designers, we further agreed that pies would be easier to vary and to brand since the public are very
familiar with pies.

Therefore, for the final version of the snack we created a savory vegetable version of a pie snack
that resembled the apple and raisin pie. Please see Figure 4a for a picture of both versions. The two final
pie snacks were thus the apple and raisin pie and a pie with a vegetable (ratatouille) filling without any
added sugar or salt in the filling. The pie crust was made from wholegrain wheat flour, egg, plant-based
butter, water, and a pinch of salt. With these two pies, we were able to offer people the choice between
a savory and a sweet snack, thereby catering to the individualistic snack preferences indicated in the
concept mapping study and the “ideal snack” association study [43]. Appendix A presents the full
ingredients of the pies. Together with the food designers, we then created the brand “Van Taartjes”
(“Little Pies”) for the field experiment, with a correspondingly styled menu board and clothing for the
sales staff. Please see Figure 4b,c for pictures of the food truck and the corresponding branding.

5.3. Phase 3: Selling The Healthy Snack at an Easy-to-Access Location In the Unhealthy Snacking Hotspot

The third phase of the urban snack project consisted of a field intervention study in which the
newly developed snack was sold from a small food truck located at the previously determined snack
hotspot. This field study aimed to examine whether offering the new tasty and healthy snack with an
attractively branded food truck would make people choose healthier snacks when “on the go”.

Food truck intervention study methods. The food truck was placed in the train station area of the
target city, i.e., in the snack hotspot determined in Phase 1, for three months. Please see Figure 5 for a
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detailed description of the procedures followed on each selling day. In Phase 1, the majority of people
had indicated that they typically bought something at the station between noon and seven o’clock
(57%) and we therefore focused our selling days and hours around the peak periods of the afternoon
rush hour, i.e., between 2:30 and 6:00 pm during the working week. In order to minimize competition
from the unhealthy snacks on sale in the station, the food truck was placed in such a way that travellers
had to pass it either on entering or leaving the station where they would have many opportunities to
purchase unhealthy snacks.

(b)
Figure 4. Cont.
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Figure 4. (a). Ratatouille pie (savory) on the left and apple and raisin pie (sweet) on the right. (b) Design
of the mobile food car. The person depicted agreed to be shown. (c) Menu design (in Dutch). The menu
describes the two snack offers and their filling ingredients: ratatouille pie (pepper, zucchini, eggplant,
and tomato); apple and raisin pie (apple, cinnamon, and raisins).

Prepare the first
pies

Figure 5. Flowchart of the field intervention procedures.
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Opinions about the location, the appearance of the food truck, and the “Little Pies” snacks.
Halfway through the experiment, we began asking people passing by the truck to try (one of) the two
snacks and to rate the selling location, the design of the truck, and the snack through a face-to-face
interview survey. All questions were answered on Likert scales ranging from 1 “completely disagree”
to 7 “completely agree” and the total sample consisted of 50 participants (56%women; Mage = 30.4 years
[SD = 17.0]). This survey revealed that participants liked the location (M = 5.5; SD = 1.7), liked the
design of the food truck (M = 6.2; SD = 1.0), found that the snacks looked tasty (M = 5.5; SD = 1.1) and
looked healthy (M = 5.7; SD = 1.3), enjoyed the taste (M = 5.9; SD = 0.9), and would potentially buy a
snack from the food truck next time they passed by (M = 4.4; SD = 1.9). However, they found the price
rather high (M = 5.2; SD = 1.2) and we therefore lowered the price from €2.50 (corresponding to the
average price of the most favoured snacks bought at the train station) to €1.75.

Opinions about the taste of the “Little Pies” snack. We gathered contact information both from
our actual customers and from the people passing by our food truck throughout the entire three
month selling period. At the end of the selling period, we sent each contact an email with an online
questionnaire including questions asking them to recall and review the design of the food truck,
whether they had bought our snack, and if so, how much they had enjoyed it. The total number of
respondents comprising our final sample was 75, of whom 61 completed the survey (79% women;
Mage = 29.2 years [SD = 13.2]). The participants, on average, cared about healthy eating (M = 5.7;
SD = 0.9). The results revealed that 56% of the participants had noticed the food truck at least once a
week and that 23% had bought at least one snack from the truck on at least one occasion. People on
average reported that they had quite liked the snack (M = 4.6; SD = 1.4; Likert scale ranging from 1
“very bad” to 7 “delicious”), had found the price acceptable (M = 3.4; SD = 1.7; Likert scale ranging
from 1 “very cheap” to 7 “very expensive”), and had found the food truck to be fairly appropriate for
the selling location (M = 4.4; SD = 1.6; Likert scale ranging from 1 “not at all” to 7 *”very much”).

Snack sales. In spite of this positive feedback and in spite of the large number of potential
customers that passed by the truck every day (amounting to several thousands), the sales data revealed
that snack sales were very low, with an average of only five snacks purchased per day during the
entire three-month selling period (N = 48 selling days; M = 5.5 sold snacks per day [SD = 3.2]). In our
efforts to boost sales, we made various additional arrangements during the sales period, including
the previously mentioned price reduction. However, none of these adjustments led to higher sales.
For example, after initially offering our snack without explicitly advertising it as a healthy product,
we later openly promoted this feature by placing a “healthy snacks” board on the food truck to give
potential customers an additional reason to buy the snack; but again, this did not lead to any increase
in sales. Other marketing tactics included offering a free snack to taste and a social proof experiment in
which a queue (consisting of research assistants) was formed in front of the food truck to stimulate
interest, but again, neither of these tactics led to increased sales.

6. General Discussion

The urban snack project arose from the thesis that the obesogenic environment largely dictates our
food choices. The omnipresence of unhealthy food and the lack of healthy alternatives pressures people
into purchasing unhealthy snacks, especially in the snack hotspots often found in urban areas [51,52].
Our project aimed to facilitate people’s intentions to eat more healthily by giving the public the option
to choose a healthy snack in one such hotspot by offering a healthy and tasty snack prominently
marketed in an optimum location. By first examining and identifying people’s unhealthy snacking
hotspots, we found that people mostly snack at home. We also found, however, that when snacking
occurred “on the go”, the local city train station area was a major hotspot for unhealthy snacking and
one that offered no substantial alternative options for healthy snacking (Phase 1). Second, we developed
a new attractive snack that both met people’s criteria for tastiness and was also made from healthy
ingredients. This snack was based on people’s ideas about their ideal snack, including various sensory
characteristics such as “tasty”, “fresh’”, and “savory”, as well as the attribute of being “healthy”,
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which was also among the five features most frequently cited as important by the participants in our
research [43]. Despite our evidence-based assumptions and methodological rigor, the very low sales
of our healthy snacks revealed that our efforts to make healthy snacking easy-to-access and more
attractive were insufficient to lead a significant number of people to choose our healthy snack (Phase 3).
In the best case interpretation, our intervention might have made people more aware of their unhealthy
snacking patterns and as such, could have served as a starting point for them to change their snacking
behavior. However, our results imply that additional measures are needed beyond ease of access and
branding, etc., to facilitate people’s intentions to snack more healthily.

One possible explanation for our findings could be that people found the snack “too healthy”.
Indeed, studies have shown that health motives play a role in food choices [53] and that healthy foods
are specifically less liked when they are presented as a morally better choice since food moralization
can interfere with pleasure in eating [54,55]. We doubt that this was the case here, however, since the
train travelers passing by our food truck thought the snack looked healthy but also (fairly) tasty and
our actual customers appreciated the pie’s taste (Phase 2 and Phase 3). Moreover, the respondents
consistently expressed a desire for a wider variety of specifically healthy snacks to be on sale at the
train station (Phase 1).

A more plausible explanation for the results, in our view, relates to the force of habit and the
multiple influences of the food environment on snacking intentions and behavior. Many of our
respondents indicated that they would like to snack more healthily. The train travellers specifically
stated a preference for a larger range of healthy snacks at the train station (the snack hotspot identified in
Phase 1) and the participants in the “ideal snack” association study frequently used the term “healthy
when describing their ideal snack (Phase 2 concept mapping results; and [43]). However, even when
people have healthy eating goals, their intentions may be crowded out by their preoccupations with
other immediate daily life goals such as hurrying to catch trains, preparing for important meetings,
or enjoying a day out. These competing goals may lead people to “forget” or subsume their healthy
eating goals when going about their daily snacking routines, thus reducing the likelihood of any
behavioral switch towards a healthier choice of food [56-58]. Moreover, the obesogenic environment
consists of more than just unhealthy offerings: the impact of the obesogenic environment also exploits
and relies upon habitual responses to this environment, i.e., people’s habits of buying unhealthy food
at certain times and places. Our findings suggest that the negative health impacts of this environment
cannot be countered or overcome easily, as, for example, in our case, by “simply” altering the supply
of healthy food in the environment and offering it prominently as an alternative to unhealthy snacks.

”

Study Limitations and Future Directions for Offering Easy-to-Access Healthy Snacks

Our project had certain limitations. First, it could be the case that our snack was not optimally
positioned so as to be considered an appealing snack alternative by travellers. The food truck was
placed directly by the entrance of the station’s main hall so that every person who wanted to enter the
train station had to pass by the truck before being confronted with the usual snack outlets. We assumed
this to be a good location because several thousands of people a day had to pass by our truck. The truck
was thus clearly visible to everyone entering or leaving the train station. Moreover, food trucks had
used this spot before to sell all kinds of snacks and drinks. Nevertheless, it could be that the choice to
purchase a snack “on the go” is only made by travellers after they have entered the train station hall and
when they already have a train ticket and know how much time they have left before their train leaves.
Conversely, many travellers arriving on trains at the station may immediately consume snacks while
still in the station hall before even seeing our food car. Further increasing the proximity to people’s
routine snack choice location, preferably directly beside a similar, popular unhealthy snack item in a
familiar snack store, could therefore increase sales in a future project [59,60]. Another option could be
to more prominently promote the snack as healthy in the form of a health campaign, maybe even in
collaboration with other parties such as the local government or popular snack outlets. This looks to
bundle forces by not only offering a new snack, but also educating people about healthy snack options.
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Second, the offer available from the food truck could have been too limited, consisting solely of our
two new snacks, meaning the only choice customers had was between a sweet or savory variation of
the pie. It may be that offering just one kind of snack made people feel limited in their choice [61,62].
Generally, people are attached to choice and feel curtailed when there are few options [63]. If it is true
that offering only one type of snack frustrates the need for choice, it would be advisable not to offer the
snack in a special designed food truck but instead to include it among a more regular range of snack
outlets, in this case, for example, within the station, as proposed above. Alternatively, a future study
could also just change one snack parameter such as assessing how a novel healthy snack compares to a
similar novel unhealthy snack in an outlet. This to examine whether people would actually choose a
healthy snack over an unhealthy one.

Third, the GPS study in Phase 2 of this project revealed that the majority of people snack at
home, which is consistent with findings of earlier studies, showing that most of people’s snacking
occurs at home [31,32]. However, out-of-home hotspots for unhealthy snacking with few healthy snack
alternatives make it especially difficult for people to stick to a healthy diet since such environments offer
almost no escape from eating unhealthy snacks [36]. Therefore, in this project, we focused on offering
a healthier alternative at a hotspot for unhealthy snacking “on the go”. With the abovementioned
explanations for our low sales, we hope to inspire future research to further target these unhealthy
snacking hotspots.

Fourth and last, the included samples in the present studies were, on average, younger adults
(M =31 years; SD = 14). Future studies should aim to include participants from a broader age range to
generalize our findings among all age groups.

7. Conclusions

Obesity and associated public health issues are a global problem and snacking plays an important
role in this issue [64]. Changing people’s snack choices by offering healthy snacks at out-of-home
hotspots for unhealthy snacking is thus a promising strategy for improving people’s diets. Our urban
snack project was a pioneering effort to apply this approach and mainly demonstrated the complexity
of such interventions in real life. Nevertheless, by exploring potential explanations for our findings,
we hope to have provided new directions for future research on how a healthy and attractive snack can
best be brought to the attention of consumers in order to give them the opportunity to buy a healthy
snack in accordance with their stated intention to snack more healthily “on the go”.
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Appendix A

Recipe for “Little pies”
Pie crust

1 piece of pie crust

20 g wholegrain flour
0.24 g salt

10 g margarine
4gegg

1.36 g ice water
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1st type of filling: Ratatouille (savory)

1 piece of ratatouille filling
6 g onion

2.4 g olive oil

0.2 g garlic

32 g zucchini

6.4 g red bell pepper

13 g tomato

0.06 g salt

Provencal herbs

2nd type of filling: apple & raisin (sweet)

1 piece of apple & raisin filling
6.6 g raisins

53.2 g apples

0.066 g cinnamon

References

1.  Cleveland, L.E.; Goldman, ].D.; Moshfegh, A.M. Contribution of snacks to food and nutrient intakes in the
United States. Fed. Am. Soc. Exp. Biol. J. 2005, 19, A88.

2. Piernas, C.; Popkin, B.M. Snacking Increased among U.S. Adults between 1977 and 2006. J. Nutr. 2010, 140,
325-332. [CrossRef] [PubMed]

3.  Piernas, C.; Popkin, B.M. Trends in Snacking among U.S. Children. Health Aff. 2010, 29, 398-404. [CrossRef]

4. Forslund, H.B.; Torgerson, ].S.; Sjostrom, L.; Lindroos, A.K. Snacking frequency in relation to energy intake
and food choices in obese men and women compared to a reference population. Int. J. Obes. 2005, 29,
711-719.

5. Howarth, N.C,; Huang, T.T.-K.; Roberts, S.B.; Lin, B.-H.; McCrory, M.A. Eating patterns and dietary
composition in relation to BMI in younger and older adults. Int. J. Obes. 2007, 31, 675-684. [CrossRef]

6. Larson, N.; Story, M. A Review of Snacking Patterns among Children and Adolescents: What Are the
Implications of Snacking for Weight Status? Child. Obes. 2013, 9, 104-115. [CrossRef] [PubMed]

7. DeRidder, D.; Kroese, E; Evers, C.; Adriaanse, M.; Gillebaart, M. Healthy diet: Health impact, prevalence,
correlates, and interventions. Psychol. Health 2017, 32, 907-941. [CrossRef] [PubMed]

8.  Garner, D.M.; Wooley, S.C. Confronting the failure of behavioral and dietary treatments for obesity.
Clin. Psychol. Rev. 1991, 11, 729-780. [CrossRef]

9. Webb, T.L.; Chang, B.PL; Benn, Y. ‘“The Ostrich Problem”: Motivated Avoidance or Rejection of Information
about Goal Progress. Soc. Personal. Psychol. Compass 2013, 7, 794-807. [CrossRef]

10. Kirk, S.EL.; Penney, T.L.; McHugh, T.-L.F. Characterizing the obesogenic environment: The state of the
evidence with directions for future research. Obes. Rev. 2010, 11, 109-117. [CrossRef]

11. Booth, K.M.; Pinkston, M.M.; Poston, W.S.C. Obesity and the Built Environment. J. Am. Diet. Assoc. 2005,
105, 110-117. [CrossRef] [PubMed]

12.  De Ridder, D.T; de Vet, E.; Stok, M.; Adriaanse, M.; de Wit, J. Obesity, overconsumption and self-regulation
failure: The unsung role of eating appropriateness standards. Health Psychol. Rev. 2013, 7,146-165. [CrossRef]

13.  Van Rongen, S.; Poelman, M.P; Thornton, L.; Abbott, G.; Lu, M.; Kamphuis, C.B.M.; Verkooijen, K.; De Vet, E.
Neighbourhood fast food exposure and consumption: The mediating role of neighbourhood social norms.
Int. ]. Behav. Nutr. Phys. Act. 2020, 17, 1-9. [CrossRef] [PubMed]

14. Allan, J.; Johnston, M.; Campbell, N. Snack purchasing is healthier when the cognitive demands of choice are
reduced: A randomized controlled trial. Health Psychol. 2015, 34, 750-755. [CrossRef]

15.  Mielmann, A.; Brunner, T.A. Consumers’ snack choices: Current factors contributing to obesity. Br. Food .

2019, 121, 347-358. [CrossRef]


http://dx.doi.org/10.3945/jn.109.112763
http://www.ncbi.nlm.nih.gov/pubmed/19955403
http://dx.doi.org/10.1377/hlthaff.2009.0666
http://dx.doi.org/10.1038/sj.ijo.0803456
http://dx.doi.org/10.1089/chi.2012.0108
http://www.ncbi.nlm.nih.gov/pubmed/23470091
http://dx.doi.org/10.1080/08870446.2017.1316849
http://www.ncbi.nlm.nih.gov/pubmed/28447854
http://dx.doi.org/10.1016/0272-7358(91)90128-h
http://dx.doi.org/10.1111/spc3.12071
http://dx.doi.org/10.1111/j.1467-789x.2009.00611.x
http://dx.doi.org/10.1016/j.jada.2005.02.045
http://www.ncbi.nlm.nih.gov/pubmed/15867906
http://dx.doi.org/10.1080/17437199.2012.706987
http://dx.doi.org/10.1186/s12966-020-00969-w
http://www.ncbi.nlm.nih.gov/pubmed/32404102
http://dx.doi.org/10.1037/hea0000173
http://dx.doi.org/10.1108/BFJ-05-2018-0309

Int. |. Environ. Res. Public Health 2020, 17, 7538 15 0f 17

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Li, F; Harmer, P,; Cardinal, B.].; Bosworth, M.; Johnson-Shelton, D. Obesity and the built environment: Does
the density of neighborhood fast-food outlets matter? Am. J. Health Promot. 2009, 23, 203-209. [CrossRef]
Hunter, J.A.; Hollands, G.J.; Couturier, D.-L.; Marteau, T.M. Effect of snack-food proximity on intake in
general population samples with higher and lower cognitive resource. Appetite 2018, 121, 337-347. [CrossRef]
Junghans, A.F; Hooge, L.T.; Maas, |.; Evers, C.; De Ridder, D.T. UnAdulterated—Children and adults’ visual
attention to healthy and unhealthy food: Comparing self-regulatory capacity. Eur. Health Psychol. 2015, 17,
90-93. [CrossRef]

Maas, J.; De Ridder, D.T.; De Vet, E.; De Wit, J.B. Do distant foods decrease intake? The effect of food
accessibility on consumption. Psychol. Health 2012, 27 (Suppl. S2), 59-73. [CrossRef]

Kroese, EM.; Marchiori, D.R.; De Ridder, D.T. Nudging healthy food choices: A field experiment at the train
station. J. Public Health 2015, 38, €133-e137. [CrossRef]

Van Gestel, L.C.; Kroese, E.; De Ridder, D. Nudging at the checkout counter—A longitudinal study of the
effect of a food repositioning nudge on healthy food choice. Psychol. Health 2017, 33, 800-809. [CrossRef]
[PubMed]

Sheeran, P.; Gollwitzer, PM.; Bargh, J.A. Nonconscious processes and health. Health Psychol. 2013, 32,
460-473. [CrossRef] [PubMed]

Broers, V.J.V.; De Breucker, C.; Broucke, S.V.D.; Luminet, O. A systematic review and meta-analysis of
the effectiveness of nudging to increase fruit and vegetable choice. Eur. J. Public Health 2017, 27, 912-920.
[CrossRef] [PubMed]

McCrory, M.A.; Harbaugh, A.G.; Appeadu, S.; Roberts, S.B. 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. J. Acad. Nutr. Diet. 2019, 119, 923-933. [CrossRef]

Seguin, R.A.; Aggarwal, A.; Vermeylen, F; Drewnowski, A. Consumption Frequency of Foods Away
from Home Linked with Higher Body Mass Index and Lower Fruit and Vegetable Intake among Adults:
A Cross-Sectional Study. J. Environ. Public Health 2016, 2016, 3074241. [CrossRef]

Marshall, D.; Bell, R. Meal construction: Exploring the relationship between eating occasion and location.
Food Qual. Prefer. 2003, 14, 53—64. [CrossRef]

Lin, B.H.; Guthrie, J.; Frazao, E. Quality of children’s diets at and away from home: 1994-96. Food Rev. Natl.
Food Rev. 1999, 22, 2-10.

Nielsen, S.J.; Siega-Riz, A.M.; Popkin, B.M. Trends in Food Locations and Sources among Adolescents and
Young Adults. Prev. Med. 2002, 35, 107-113. [CrossRef]

Lachat, C.; Nago, E.; Verstraeten, R.; Roberfroid, D.; Van Camp, J.; Kolsteren, P. Eating out of home and its
association with dietary intake: A systematic review of the evidence. Obes. Rev. 2012, 13, 329-346. [CrossRef]
O’Dwyer, N.A.; Gibney, M.].; Burke, S.J.; McCarthy, S.N. The influence of eating location on nutrient intakes
in Irish adults: Implications for developing food-based dietary guidelines. Public Health Nutr. 2005, 8,
258-265. [CrossRef]

Kerr, M.A.; McCrorie, T.A.; Rennie, K.L.; Wallace, ] M.W.,; Livingstone, M.B.E. Snacking patterns according to
location among Northern Ireland children. Int. ]. Pediatr. Obes. 2010, 5, 243-249. [CrossRef]

Myhre, ].B.; Loken, E.B.; Wandel, M.; Andersen, L.F. The contribution of snacks to dietary intake and their
association with eating location among Norwegian adults—Results from a cross-sectional dietary survey.
BMC Public Health 2015, 15, 369. [CrossRef]

Dutch Health Monitor. 2020. Available online: https://www.volksgezondheidenzorg.info/onderwerp/
overgewicht (accessed on 25 August 2020).

Poelman, M.P,; De Vet, E.; Velema, E.; Seidell, ].C.; Steenhuis, I.H. The home food environment of overweight
gatekeepers in the Netherlands. Public Health Nutr. 2015, 18, 1815-1823. [CrossRef] [PubMed]

Kwon, Y.-S; Park, Y.-H.; Choe, ].-S.; Yang, Y.-K. Investigation of variations in energy, macronutrients and
sodium intake based on the places meals are provided: Using the Korea National Health and Nutrition
Examination Survey (KNHANES, 1998-2009). Nutr. Res. Pract. 2014, 8, 81-93. [CrossRef] [PubMed]
Ziauddeen, N.; Page, P.; Penney, T.L.; Nicholson, S.; Kirk, S.FL.; Almiron-Roig, E. Eating at food outlets
and leisure places and “on the go” is associated with less-healthy food choices than eating at home and in
school in children: Cross-sectional data from the UK National Diet and Nutrition Survey Rolling Program
(2008-2014). Am. ]. Clin. Nutr. 2018, 107, 992-1003. [CrossRef] [PubMed]


http://dx.doi.org/10.4278/ajhp.071214133
http://dx.doi.org/10.1016/j.appet.2017.11.101
http://dx.doi.org/10.1016/j.eatbeh.2015.01.009
http://dx.doi.org/10.1080/08870446.2011.565341
http://dx.doi.org/10.1093/pubmed/fdv096
http://dx.doi.org/10.1080/08870446.2017.1416116
http://www.ncbi.nlm.nih.gov/pubmed/29252010
http://dx.doi.org/10.1037/a0029203
http://www.ncbi.nlm.nih.gov/pubmed/22888816
http://dx.doi.org/10.1093/eurpub/ckx085
http://www.ncbi.nlm.nih.gov/pubmed/28655176
http://dx.doi.org/10.1016/j.jand.2018.12.004
http://dx.doi.org/10.1155/2016/3074241
http://dx.doi.org/10.1016/S0950-3293(02)00015-0
http://dx.doi.org/10.1006/pmed.2002.1037
http://dx.doi.org/10.1111/j.1467-789X.2011.00953.x
http://dx.doi.org/10.1079/PHN2004701
http://dx.doi.org/10.3109/17477160903271963
http://dx.doi.org/10.1186/s12889-015-1712-7
https://www.volksgezondheidenzorg.info/onderwerp/overgewicht
https://www.volksgezondheidenzorg.info/onderwerp/overgewicht
http://dx.doi.org/10.1017/S1368980014002298
http://www.ncbi.nlm.nih.gov/pubmed/25358514
http://dx.doi.org/10.4162/nrp.2014.8.1.81
http://www.ncbi.nlm.nih.gov/pubmed/24611110
http://dx.doi.org/10.1093/ajcn/nqy057
http://www.ncbi.nlm.nih.gov/pubmed/29741556

Int. |. Environ. Res. Public Health 2020, 17, 7538 16 of 17

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Neumark-Sztainer, D.; Story, M.; Perry, C.; Casey, M.A. Factors Influencing Food Choices of Adolescents:
Findings from focus-group discussions with adolescents. . Am. Diet. Assoc. 1999, 99, 929-937. [CrossRef]
Cadario, R.; Chandon, P. Which Healthy Eating Nudges Work Best? A Meta-Analysis of Field Experiments.
Mark. Sci. 2019, 39, 465-486. [CrossRef]

Raghunathan, R.; Naylor, R.W.; Hoyer, W.D. The Unhealthy = Tasty Intuition and Its Effects on Taste
Inferences, Enjoyment, and Choice of Food Products. J. Mark. 2006, 70, 170-184. [CrossRef]

Wardle, J.; Huon, G. An experimental investigation of the influence of health information on children’s taste
preferences. Health Educ. Res. 2000, 15, 39—-44. [CrossRef]

Rozin, P. The Meaning of Food in Our Lives: A Cross-Cultural Perspective on Eating and Well-Being. J. Nutr.
Educ. Behav. 2005, 37, 5107-5112. [CrossRef]

Mai, R.; Hoffmann, S. How to Combat the Unhealthy = Tasty Intuition: The Influencing Role of Health
Consciousness. J. Public Policy Mark. 2015, 34, 63-83. [CrossRef]

Schlinkert, C.; Gillebaart, M.; Benjamins, J.; Poelman, M.; De Ridder, D. The snack that has it all: People’s
associations with ideal snacks. Appetite 2020, 152, 104722. [CrossRef] [PubMed]

Heutink, H.; Diemen, D.; Elzenga, M.; Kooiker, S. Wat hebbenmensenmet een lage en hoge(re) SES zelf te
zeggen over gezond leven? TSG 2010, 88, 10-12. [CrossRef]

Manios, Y.; Androutsos, O.; Katsarou, C.; Vampouli, E.A.; Kutaga, Z.; Gurzkowska, B.; Iotova, V.; Usheva, N.;
Cardon, G.; Koletzko, B.; et al. Prevalence and sociodemographic correlates of overweight and obesity in a
large Pan-European cohort of preschool children and their families: The ToyBox study. Nutrition 2018, 55,
192-198. [CrossRef]

Bonevski, B.; Randell, M.; Paul, C.; Chapman, K.; Twyman, L.; Bryant, ].; Brozek, L.; Hughes, C. Reaching the
hard-to-reach: A systematic review of strategies for improving health and medical research with socially
disadvantaged groups. BMC Med. Res. Methodol. 2014, 14, 42. [CrossRef]

Rush, E.; Yan, M.; Parsons, A.; Kelleher, ].; Brown, D. Concept to Sale of a Healthier Snack Bar. Int. |. Food
Nutr. Sci. 2016, 3, 1-3. [CrossRef]

Trochim, WM. An introduction to concept mapping for planning and evaluation. Eval. Program Plan. 1989,
12, 1-16. [CrossRef]

Jackson, K.M.; Trochim, W.M.K. Concept Mapping as an Alternative Approach for the Analysis of Open-Ended
Survey Responses. Organ. Res. Methods 2002, 5, 307-336. [CrossRef]

Bar, H.; Mentch, L. R-CMap—An open-source software for concept mapping. Eval. Program Plan. 2017, 60,
284-292. [CrossRef]

Brownell, K.D.; Horgan, K.B. Food Fight: The Inside Story of the Food Industry, America’s Obesity Crisis, and What
We Can Do about It; McGraw-Hill: New York, NY, USA, 2004.

Faith, M.S.; Fontaine, K.R.; Baskin, M.L.; Allison, D.B. Toward the reduction of population obesity: Macrolevel
environmental approaches to the problems of food, eating, and obesity. Psychol. Bull. 2007, 133, 205-226.
[CrossRef]

Grunert, K.G.; Wills, ]. M. A review of European research on consumer response to nutrition information on
food labels. . Public Health 2007, 15, 385-399. [CrossRef]

Askegaard, S.; Ordabayeva, N.; Chandon, P.; Cheung, T.; Chytkova, Z.; Cornil, Y.; Corus, C.; Edell, J.A,;
Mathras, D.; Junghans, A F; et al. Moralities in food and health research. J. Mark. Manag. 2014, 30, 1800-1832.
[CrossRef]

Cornil, Y.; Chandon, P. Pleasure as an ally of healthy eating? Contrasting visceral and Epicurean eating
pleasure and their association with portion size preferences and wellbeing. Appetite 2016, 104, 52-59.
[CrossRef] [PubMed]

Mann, T.; De Ridder, D.; Fujita, K. Self-regulation of health behavior: Social psychological approaches to
goal setting and goal striving. Health Psychol. 2013, 32, 487-498. [CrossRef] [PubMed]

Allan, J.L.; Johnston, M.; Campbell, N. Missed by an inch or a mile? Predicting the size of intention-behaviour
gap from measures of executive control. Psychol. Health 2011, 26, 635-650. [CrossRef] [PubMed]

Oettingen, G.; Pak, H.-J.; Schnetter, K. Self-regulation of goal-setting: Turning free fantasies about the future
into binding goals. J. Personal. Soc. Psychol. 2001, 80, 736-753. [CrossRef]

Bucher, T.; Collins, C.; Rollo, M.E.; McCaffrey, T.A.; De Vlieger, N.; Van Der Bend, D.; Truby, H.;
Perez-Cueto, FJ.A. Nudging consumers towards healthier choices: A systematic review of positional
influences on food choice. Br. J. Nutr. 2016, 115, 2252-2263. [CrossRef]


http://dx.doi.org/10.1016/S0002-8223(99)00222-9
http://dx.doi.org/10.1287/mksc.2018.1128
http://dx.doi.org/10.1509/jmkg.70.4.170
http://dx.doi.org/10.1093/her/15.1.39
http://dx.doi.org/10.1016/S1499-4046(06)60209-1
http://dx.doi.org/10.1509/jppm.14.006
http://dx.doi.org/10.1016/j.appet.2020.104722
http://www.ncbi.nlm.nih.gov/pubmed/32343990
http://dx.doi.org/10.1007/BF03089524
http://dx.doi.org/10.1016/j.nut.2018.05.007
http://dx.doi.org/10.1186/1471-2288-14-42
http://dx.doi.org/10.15436/2377-0619.16.044
http://dx.doi.org/10.1016/0149-7189(89)90016-5
http://dx.doi.org/10.1177/109442802237114
http://dx.doi.org/10.1016/j.evalprogplan.2016.08.018
http://dx.doi.org/10.1037/0033-2909.133.2.205
http://dx.doi.org/10.1007/s10389-007-0101-9
http://dx.doi.org/10.1080/0267257X.2014.959034
http://dx.doi.org/10.1016/j.appet.2015.08.045
http://www.ncbi.nlm.nih.gov/pubmed/26363419
http://dx.doi.org/10.1037/a0028533
http://www.ncbi.nlm.nih.gov/pubmed/23646832
http://dx.doi.org/10.1080/08870441003681307
http://www.ncbi.nlm.nih.gov/pubmed/21360414
http://dx.doi.org/10.1037/0022-3514.80.5.736
http://dx.doi.org/10.1017/S0007114516001653

Int. |. Environ. Res. Public Health 2020, 17, 7538 17 of 17

60.

61.

62.
63.

64.

Hollands, G.J.; Carter, P.; Anwer, S.; King, S.E.; Jebb, S.A.; Ogilvie, D.; Shemilt, I.; Higgins, ].P.T.; Marteau, T.M.
Altering the availability or proximity of food, alcohol, and tobacco products to change their selection and
consumption. Cochrane Database Syst. Rev. 2019, 9. [CrossRef]

Berger, J.; Draganska, M.; Simonson, I. The Influence of Product Variety on Brand Perception and Choice.
Mark. Sci. 2007, 26, 460-472. [CrossRef]

Lancaster, K. The Economics of Product Variety: A Survey. Mark. Sci. 1990, 9, 189-206. [CrossRef]

Patall, E.A.; Cooper, H.; Robinson, J.C. The effects of choice on intrinsic motivation and related outcomes:
A meta-analysis of research findings. Psychol. Bull. 2008, 134, 270-300. [CrossRef] [PubMed]

Heymsfield, S.B.; Wadden, T.A. Mechanisms, Pathophysiology, and Management of Obesity. N. Engl. ]. Med.
2017, 376, 254-266. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1002/14651858.cd012573.pub3
http://dx.doi.org/10.1287/mksc.1060.0253
http://dx.doi.org/10.1287/mksc.9.3.189
http://dx.doi.org/10.1037/0033-2909.134.2.270
http://www.ncbi.nlm.nih.gov/pubmed/18298272
http://dx.doi.org/10.1056/NEJMra1514009
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Snacks and The City: Unexpected Low Sales of an Easy-Access, Tasty, and Healthy Snack at an Urban Snacking Hotspot 
	Problems Arising From The Food Environment 
	The Project Objectives 
	Methods 
	Participants 
	Procedures 

	Results 
	Phase 1. Detecting the Snack Hotspot Location 
	Phase 2. Developing an Ideal Snack With Healthy Ingredients That Met The “Tasty” Criteria 
	Phase 3: Selling The Healthy Snack at an Easy-to-Access Location In the Unhealthy Snacking Hotspot 

	General Discussion 
	Conclusions 
	
	References

