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Abstract
The physical food environment plays a prominent role in the unhealthy eating behaviour of people. This
leads to a higher chance on the development of diet related diseases. One major cause of this unhealthy
eating behaviour is the chance on obesity, with more than 50% of the Dutch inhabitants dealing with
overweight. To reduce this overweight by intervening in the physical food environment, research is
needed to create knowledge. This research focusses on a part of the physical food environment: the
Fastfood outlets.
Therefore, the aim of this research is to find out if a relationship exists between the spatial availability of
Fastfood outlets in the physical food environment and people’s eating behaviour. For this the following
research questions has been set up: To what extent does the spatial availability of Fastfood outlets affect
the eating behaviour of people in Ede and Wageningen? Here, a part of eating behaviour is researched,
the exposure and susceptibility of people, and the chance developing obesity.
To answer the main research question three sub-research questions have been set up about the relation
of Fastfood outlets to: exposure, susceptibility and the chance on developing obesity. Survey research
helps answering the relation to exposure and susceptibility, in eight neighbourhoods that have been
selected based on the number of Fastfood outlets, in Ede and Wageningen (in the Netherlands). A spatial
analysis (via ArcGIS) helps finding out the relationship with the chance on obesity in the Foodvalley
Region.
The results showed that the exposure to Fastfood outlets as well as the consumption of Fastfood in
general was relatively low within the study population. Also, no significant relationship has been found
between Fastfood outlets and obesity, but an indirect relationship via eating behaviour might exist. To
conclude, according to this research the spatial availability of Fastfood outlets, as one of the elements of
physical food environment, seem to negatively influence eating behaviour of people, possibly leading to a
higher a chance on developing a diet related disease (like obesity). And although, people’s eating
behaviour was not as unhealthy as expected, some clear differences appeared in the influence of Fastfood
outlets between the different dimensions (commuting and living), the density of Fastfood outlets per area
(neighbourhood, city or hotspot) or people’s gender.
Therefore, it is recommended for planners and policy makers to re-consider the location and the number
of Fastfood outlets influencing peoples eating behaviour, when planning existing and future areas. Future
research could focus on exploring other factors of eating behaviour being influenced by Fastfood outlets
or what other factors in the physical food environment influence eating behaviour. Next to, the
adaptation of the physical food environment and its possible effect on eating behaviour. Also, further
exploration of the working location as place where people could be influenced in their eating behaviour
and the exploration of effects of the physical food environment on obesity.
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1.Introduction
1.1 Societal problem
In 2020 39% of the world population dealt with overweight (WHO, 2021). In the Netherlands
approximately 50% of the people over the age of 18, are overweight (RIVM, 2020). One of the reasons for
this overweight is an increased intake in energy dense foods (Mendoza, Drewnowski & Christakis, 2007),
which leads to a high risk on the development of several diet-related diseases: cardiovascular disease,
type 2 diabetes, various types of cancer, and obesity (WHO, 2009). These diet related diseases form a
massive worldwide problem: cardiovascular disease and cancer are by far the two leading causes of death
in the world (Ritchie & Roser, 2018). Next to that,’’unhealthy food accounts for 8.1% of the disease
burden, 12.900 deaths annually and €6 billion in healthcare costs’’ in the Netherlands (Blokhuis, 2021,
p.2). This is one of the reasons why the UN wants to decrease the amounts of deaths due to these noncommunicable diseases by 2030, as described in one of their Sustainable Development Goals (SDG 3.4)
(Desa, U.N., 2016).
Multiple factors influence overweight and related diseases; physical inactivity, smoking and unhealthy
eating habits (WHO, 2009). Unhealthy eating habits are influenced by environmental factors and personal
factors (Geurts et al., 2017). The environmental factors consist of the online and physical food
environment (Poelman et al., 2021), which are heavily affected by the urbanization, since more unhealthy
food is available in cities (Hawkes, Harris & Gillespie, 2017). The individual factors consist of preferences,
beliefs, culture, socio-economic status etc. (Ssewanyana et al., 2018). Research shows that ’’food
consumption of people is to a very limited extent the result of well-considered, reasoned and individual
choices, but is strongly influenced by the living environment’’ (Poelman et al., 2021, p.13; Rijksoverheid,
2021). Multiple studies show that the physical food environment, or foodscape which is defined as: ’’all
opportunities to obtain food within a given region’’ (Burgoine, 2010, p.1), has a big influence on people’s
diet. Subsequently, this is one of the reasons why the National Prevention Agreement (NPA) in the
Netherlands has a strong focus on the food environment, with the goal to reduce the amount of
overweight people (Ministerie van Volksgezondheid, Welzijn en Sport, 2020). People are diagnosed with
obesity, when having a BMI (body mass index) higher than 30 (RIVM, 2020). This obesogenic food
environment has a wide range of available unhealthy foods and is growing even more, what makes it
important to focus on changing the food environment ((Blokhuis, 2021; Rijksoverheid, 2021).
Fastfood is one of the food categories which is commonly known for being unhealthy and leading to
overweight (Liu, Widener, Burgoine & Hammond, 2020). According to Fraser et al. (2010),’’Fastfood is
known to be energy dense, high in saturated fat and have low micronutrient content and its consumption
is associated with other poor food choices such as low vegetable and milk intake. The consumption of fast
food has been associated with increased body mass index (BMI) and obesity.’’ (Fraser, Edwards, Cade &
Clarke, 2010, p.2). Still, the availability of the bigger Fastfood outlets in the Netherlands, for example, has
increased between 2014 to 2019 from 364 up to 422 outlets, with an average density of 2.5 Fastfood
settlements per 100.000 inhabitants (Van Spronsen & Partners, 2019). Additionally, of the 20% of food
consumption that happens out of home, 37.5% is categorized as Fastfood (Moore, Diez Roux, Nettleton,
Jacobs & Franco, 2009). Also, the more Fastfood is available in the physical food environment the more
vulnerability people could have to eat Fastfood. Therefore, research should focus on the effect of
Fastfood outlets on people’s vulnerability, and how this could be reduced.
8
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Spatial planning could play a part in doing research and possibly re-designing this physical food
environments (AgendaStad, 2021). Historically, planning had a strong link with health in the fight against
several infectious diseases. As an example, during the 18th and 19th century due to a lack of hygiene and
infrastructure in cities, urban planning was fundamental to improve sanitary conditions. Nowadays,
spatial planning still plays a fundamental role in the prevention of certain food environment related
diseases (van der Zwart, 2012). An example of a planning intervention in the food environment is zoning
out Fastfood stores from certain areas, for example a prohibition on Fastfood stores near schools (Lydon
et al., 2011). However, spatial planning and local authorities have limited tools to intervene in the local
environment and to make it healthier. One of the things municipalities should be able to do is to control
the availability of unhealthy food through regulations. However, the prevention of having Fastfood stores
is more possible in new housing development projects, while intervening in existing development plans is
complicated (van Kolfschooten et al., 2020). Doing experiments and research with different government
intervention tools in the food environment could stimulate the national government to rethink the design
of the physical food environments and whether new tools are needed. Doing these experiments can
enlighten where in the food environment chances are needed to ensure the public health.

1.2 Existing research and knowledge gap
According to AgendaStad (2021), the City Deal is a collaboration between various municipalities and the
government that looks currently at innovative solutions to social issues and/or contains measures to
strengthen the economic ecosystem of the urban region (cities within the Netherlands). The City Deal and
Van der Zwart (2010) recommend creating evidence that spatial interventions lead to a more healthier
food environment by doing research and experiments (AgendaStad, 2021). However, currently this zoning
tool is only available when intervening in new building projects (van Kolfschooten et al., 2020). Research
by the University of Wisconsin (2020) suggest zoning out Fastfood outlets could help improving citizens
eating behaviour, although this research also pointed out that an experiment in Los Angeles did not find
any improvement in for example obesity rates due to zoning measures (University of Wisconsin
Population Health Institute, 2020).
Over the last years, there has been a shift in approach in the health domain, from intervention towards
more prevention, which means preventing diseases before they happen instead of intervening when they
already happened (RIVM, 2015). By focussing more on the prevention of unhealthy (fast)food in the
physical food environment, peoples eating behaviour could be influenced.
According to research by Thaler & Sunstein (2008), the food environment should be designed in such a
way, that it helps people to eat healthier. More availability of healthy foods in the food environment goes
hand in hand with healthier eating behaviour. However, most of the time Fastfood outlets, supplying
unhealthy foods, are in abundance (Plaete, Vanderbiest & Neven, 2021). The phenomena of having less
healthy food available can also be described as a food desert (Hendrickson et al, 2006). ‘’A consequence of
poor access to fresh food is that residents often have increased exposure to energy dense food readily
available at convenience stores and Fastfood restaurants’’ (The Scottish Government, 2018, p.11). In the
USA lots of food deserts are recognized and mapped out (USDA, 2021). However, this is less comparable
for the Dutch situation since Dutch cities are planned differently. Still, healthy food outlets could be
negligible in the sea of Fastfood outlets.
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The influence of Fastfood outlets on obesity is often seen because of unhealthy eating behaviour, next to
lacking physical activity, genetic predisposition, and social factors (PH Wilding, 2001). Several studies
show different outcomes about the relation between overweight and the availability of Fastfood outlets.
Some say that the higher the density of Fastfood outlets the higher the obesity rates (Block et al., 2010;
Hanibuchi et al., 2011; Woodgate & Skarlato, 2015, Li et al., 2009). Whilst others point to a weak
correlation between the Fastfood density and the obesity rates (Fraser et al, 2010; Sienkiewicz, 2010).
Therefore, more research is needed for different contexts.
According to Charreire et al. (2010) most research focusses solely on GIS based methods, or on surveybased methods. That is why future research needs a combination of both GIS and a survey approach to
get the spatial and social components together (Charreire et al., 2010). Research that comes close to this
combination is the research conducted by Poelman et al. (2018), in her research buffers with a certain
density of Fastfood outlets were compared with data about cardiovascular disease, retrieved by following
participants for one year on the development of cardiovascular disease (Poelman et al, 2018). Next to
that, no research has been conducted yet on exposure and susceptibility being two variables of eating
behaviour. Although, research has been conducted on the interaction between exposure and genetic
susceptibility, leading to obesity (Llewellyn & Fildes, 2017). The outcome of this research was a positive
correlation between exposure to the obesogenic food environment and genetic susceptibility on getting
obesity, still the spatial research method was missing in this research. According to Van Rongen (2020)
further research on this association between health outcomes and Fastfood outlets, and the consumption
of Fastfood and Fastfood outlets is still needed, to explore potential relationships. And another research
by Li et al. (2009) shows that the more Fastfood outlets were present the more people had a poor
lifestyle, however this research lacks for example a broader research area outside the neighbourhood, no
questions about frequency of visit and the context of this was based in the U.S.
The exposure of people to Fastfood outlets can take place in different settings, for example while ’living’
and while ’commuting’ (Plaete et al., 2021):
Living (neighbourhood level)
Unhealthy food stores are more common in lower income neighbourhoods than they are in high class
neighbourhoods (Cummins, McKay & MacIntyre, 2005; Fraser, 2010), which coincides with higher rates of
obesity in lower income neighbourhoods (Cetateanu & Jones, 2014; Poelman, 2016; RIVM, 2020). Also,
Fastfood consumption was more frequent when more Fastfood outlets where present in the
neighbourhood and the physical food environment influences people’s norms which then influences their
eating behaviour (Van Rongen et al, 2020).
Commuting (city level)
As people normalise the Fastfood outlets in their local environment when more are around, people that
commute might also find it more normal that Fastfood outlets are present in their commuting
environment, what could influence to visit these Fastfood outlets more often. According to Chaix et al.
(2013) most research focusses on the city level, comparing neighbourhoods with each other, and only
looks at neighbourhood level, the direct living environment of people. However, according to Chaix et al.
(2013) more attention should be on the time spend beyond the direct living environment. People
commute almost every day in which they also are exposed to Fastfood outlets, they do not stay in their
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neighbourhood (Chaix et al., 2013; Burgoine & Monsivais, 2013). On average only 30% of the total
exposure to food outlets takes place at neighbourhood level. ‘’Travel or commuting routes are another
foodscape exposure that has not been well characterised, perhaps due to the challenges of accurately
capturing individual mobility patterns’’ (Burgoine & Monsivais, 2013, p.2). And according to Zenk et al.
(2011) people commuting experienced a higher exposure to Fastfood outlets, although the mode of
transport was not considered here.

In general, more research is needed on the effect that the food environments (Fastfood outlets) might
have on people’s eating behaviour, while exposed and susceptible to Fastfood outlets in different
settings, and not only in their own neighbourhood. Also, current research is lacking information on the
Dutch context, specifically on the Foodvalley Region, and since no consensus is found yet on the relation
between Fastfood availability and obesity rates, further research is needed. This research focuses on
combining a survey and GIS approach to find out the effect of Fastfood outlets on eating behaviour, as a
combination of people’s exposure and susceptibility to the consumption of Fastfood and how frequent
they consume Fastfood.

1.3 Objective
Based on the existing research and the knowledge gaps presented in the previous section, the following
aim is proposed:
Exploring the relationship between the spatial availability of Fastfood outlets in the physical food
environment and people’s eating behaviour in Ede and Wageningen and reflecting on the consequences to
spatial planning in the Netherlands, by investigating whether people´s exposure, susceptibility and obesity
rates are related to the availability of Fastfood outlets.

1.4 Research questions
General research question (GRQ):
To what extent is the spatial availability of Fastfood outlets related to the eating behaviour and obesity of
people in Ede and Wageningen?
Specific research questions (SRQ’s):
-

To what extent are inhabitants of Ede and Wageningen exposed to the spatial availability of
Fastfood outlets daily (in their living environment and while commuting)?

-

To what extent are inhabitants of Ede and Wageningen susceptible to the spatial availability of
Fastfood outlets weekly (in their living environment and while commuting)?

-

Is there a spatial correlation between the density of Fastfood outlets and certain diet-related
diseases (obesity), controlled for other diet-determining characteristics in the Foodvalley Region?

1.5 Relevance
This study can provide more information and ideas about what could be considered in spatial planning to
improve public health via spatial availability of Fastfood. For planners and policy makers, this research can
be of importance to inform about the present situation and to stimulate future experimentation, to
11
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gather evidence to get legal access to certain food environment intervention tools, like zoning out
Fastfood outlets from certain areas. For example, for the design of new neighbourhoods and the redesign
of existing neighbourhoods.
The second theme within the City Deal deals with the spatial aspect in relation to the food environment
(AgendaStad, 2021). This involves looking at the supply of unhealthy food within the station area of Ede
and a certain neighbourhood in Wageningen. However, here is no focus yet on 8 different
neighbourhoods within in Ede and Wageningen and also not by using a combined survey and GIS
approach. Also, the link with obesity and other diet determining characteristics is unique, as also looking
at exposure and susceptibility to measure eating behaviour affected by food outlets (AgendaStad, 2021).
Which means that is the gap this study is trying to fill. By doing so, this research contributes to research
for the Region Foodvalley to base future research on.

1.6 Reading guide
First, this paper describes the theoretical framework used to address the research questions, followed by
the operationalisation of the concepts and the methods Including an explanation on the data collection
and analysis. Then, the results are described, followed by the discussion. Finally, the conclusion addresses
the main research question, followed by recommendations.
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2.Theoretical framework
In this chapter the theoretical framework and the operationalisation of concepts are explained in detail. A
framework is used to simplify a complex concept and how its embedded, making it easier to understand a
topic and research it. First, the main concepts used in this research are explained in more detail: ‘the
availability of Fastfood‘ and ‘eating behaviour’. Next, two conceptual frameworks are presented, followed
by their application in this research: the conceptual framework for spatial analysis in epidemiology and
public health and the simplified representation of the socio-ecological model about the four levels of food
choice. After this chapter, the still complex concepts are being operationalised, to be able to measure
them.

2.1 Main concepts
2.1.1. The spatial availability of Fastfood
Nowadays, the food environment supplies food almost everywhere, and could be divided into a consumer
food environment and a community food environment according to Glanz et al. (2005). The consumer
food environment is about what consumers see while inside the food outlet. The community food
environment is about the location of food outlets within a community (Glanz et al., 2005). This research
focuses on the community food environment. This physical food environment can also be named
foodscape: ‘’all opportunities to obtain food within a given region’’ (Burgoine, 2010, p.1). Next to that, the
food environment can be seen as a part of the food system as described by Turner et al (2018), from
which the availability of food outlets falls within the external domain. In the paper by Caspi et al. (2012)
food availability is categorized as a part of food access. Next to food accessibility, affordability,
accommodation, acceptability. In here food availability is defined as’ ‘the adequacy of the supply of
healthy food; examples in the food environment might include the presence of certain types of restaurants
near people's homes, or the number of places to buy produce.’’ (Caspi et al., 2012, p.2). In this research
this definition was adapted, replacing the word ‘healthy’ by ’unhealthy’, since in this research the focus is
on the availability of Fastfood outlets.
When it comes to human health, two main food categories can be distinguished, healthy and unhealthy
food. A substantial proportion of the food that is offered in the foodscapes can be considered unhealthy.
For example, almost 80% of food offered in supermarkets could be categorized as unhealthy (Poelman et
al., 2021). Also, between 2004 and 2018 the food availability of convenience food outlets in the
Netherlands increased, while the availability of fresh food, like fruits and vegetables, decreased (RIVM,
n.d.).
However, to date not unambiguously food guidelines are lined op. One research talks about the
healthiness of certain products, while another research contradicts this. For this reason, this research was
focused mainly on what in consensus has been agreed on as unhealthy food, as Fastfood/junk food
(Huzar, 2019). To define unhealthy food this research uses the general definition of junk food used by
Kavle et al. (2010), which is also similar to Hazar’s definition; ’’junk foods are high in energy, low in
nutrient content and/or high in fat (that is, some even contain trans -fats) snack foods that contain added
sugar (that is, sugary biscuits, cream-filled sponge cakes, candy and fizzy drinks) or have high salt content
(that is, fried potato crisps)’’ (Kavle et al., 2015). Research from the WUR, uses the Disc of Five criteria to
categorize the supply of certain outlets. The disc of Five criteria, are food guidelines that recommend that
13
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people eat products that fall within the food categories categorized in this disc, to eat healthy daily
(Geurts & van Rossum, 2014). Within this research was found, Fastfood outlets offering only 2,2% within
the range of the Disc of Five (Poelman et al., 2021). What means that according to the Disc of Five
Fastfood do not offer healthy food.

2.1.2. Eating behaviour
In the paper by Freitas et al. (2018) and in this paper eating beahviour is defined as:’’the attitudes and
psychosocial factors related to the selection and decision of which foods to eat’’ (Freitas et al, 2010, p.2).
Also, this means that our eating behaviour not only arises from the need to eat because of hunger, but it
goes beyond that. Several factors influence the way we are eating: culture, belief, preferences, social
contact, physical and online environment etc. (Kokkoris & Stavrova, 2021). This means that eating
behaviour is subjective because the factors differ for every individual.
In most of the developed countries food is available in overload, what can lead to eating more than
neccesary or making choices of eating unhealthy. Next to that, consumers are stimulated to buy or eat
more because of the increase in portion size and marketing (Chandon & Wansink, 2012). Also, food
suppliers know how to influence consumers behaviuor by using instore and online promotion, but also
promotion in the physical food environment itself (Khan, 2007). One very famous example is the big
yellow Mcdonalds sign which you can see from miles away and everyone recognises (Soba & Aydin, 2011).
Also, humans are automatically driven towards more calorierich foods (de Vries, de Vet, de Graaf &
Boesveld, 2020).
Since this research mainly focuses on Fastfood, the step to unhealthy eating behaviour is little. By the
Government of South Australia unhealthy eating behaviour is desrcribed as ’’under- or over-eating, not
having enough of the healthy foods we need each day, or consuming too many types of food and drink,
which are low in fibre or high in fat, salt and/or sugar’’ (Government of South Australia, 2021, p.1). When
looking at the definition by Freitas et al (2018) and the definition by the South Australian Government,
this research focuses on a part of the deifnition, on the decision of people to eat Fastfood frequently and
the effect of the physical food enviroment (Fastfood outlets) on this decision to consume Fastfood.
Instead of focusing on the total eating behaviour, only is focused on a component of eating behaviour, the
exposure and the susceptilbity of people to Fastfood, without other components that could cause
unhealthy eating behaviour (like personal preference and income). Exposure to Fastfood outlets could
influence people to be susceptible to buy Fastfood, which than could influence the eating behaviour of an
individual to be unhealthy, when the decision was made to consume Fastfood (see chapter 2.3 for more
explanation about the connection between the concepts).

14
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2.2 Conceptual frameworks
The models explained in this chapter, the public health model and the social ecological model, have an
overarching function, shaping a context in which the concepts mentioned and elaborated earlier can be
displayed and expressed. Human behaviour is a complex phenomenon when researching it, lots of
different factors come into play. For this reason, several models are used to breakdown this complexity.

2.2.1 The public health model
The Public health model by Jerrett & Kontgis (2010) consists of three parts exposure, susceptibility, and
adaptation, what leads to a certain type of health risk (for example the chance on getting cancer after
smoking) (see fig.1). To define these keywords, definitions by Birkmann (2013) are used to adapt the
keywords to the context of this research. Originally, the definitions given by Birkmann are set in the
context of a natural hazard, but they can be adapted to the context of this research, the concept used for
hazard by Birkmann can be converted into health risk, since the keyword ’hazard’ is mostly used in the
context of disaster management. The following definitions are used for the concept’s exposure,
susceptibility, adaptation, and hazard by Birkmann (2010, p.8):
-

Exposure: ’’the extent to which a unit of assessment falls within the geographical range of a
hazard event’’.

-

Susceptibility: ’’the predisposition of elements at risk (social and ecological) to suffer harm’’.

-

Adaptation: ’’techniques, assets and strategies applied or available for use in changing the
institutional and structural frameworks that constrain human action to intervene in vulnerability;
that is, manage exposure, susceptibility and resilience at any one moment in time’’.

-

Hazard: ’’the potential occurrence of natural, socio-natural or anthropogenic events that may
have physical, social, economic and environmental impact in a given area and over a period of
time’’.

In this research, the definitions from Birkmann (mentioned above) are used to make new definitions for
the Public health model by Jerret & Kontgis (2010). Therefore, in the context of this research:
-

Exposure is defined as the extent to which people are exposed to the availability of Fastfood
outlets by using the survey approach.

-

Susceptibility is defined as the personal factors (as defined in the Social-ecological model) which
could make one individual have more predisposition to eat Fastfood because of the availability of
Fastfood outlets, than another.

-

Adaptation: is defined as tools applied or available for use by planners in the physical food
environment that constrain human action to intervene in vulnerability; that is, manage exposure,
susceptibility and resilience at any one moment in time, to reduce the chance on a health risk.

-

Health risk is defined as the potential occurrence of certain human diseases due to unhealthy
eating behaviour affected by Fastfood outlets.

The specific research questions are mainly based on this framework. The first specific question focuses on
exposure, the second on susceptibility, which together form eating behaviour. Health risk thereafter is a
possible consequence of unhealthy eating behaviour, for example obesity. However, for the third
question is looked at the correlation between Fastfood outlets and obesity. The adaptation part can be
seen as an overarching factor, which can be seen as spatial planning that can intervene in the physical
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food environment to influence exposure and susceptibility, to reduce the health risk. In this case reducing
the health risk, could be the reducing of the chance on developing diet related diseases (mentioned in the
introduction).

Figure 1 The public health model (Jerrett & Kontgis, 2010).
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2.2.2 The social ecological model
The social ecological model by Geurts et al. (2017) is a framework that can be used to simplify the
complex system behind individual eating behaviour and the availability of food stores. The model shows
four different levels on which food choice is determined (see figure 2), which gives more order to the sum
of factors determining eating behaviour, listed at chapter 2.1.2. Eating behaviour can be influenced by
both individual factors (inter and intra factors) and environmental factors. The levels are subsequently
explained, starting from the level that is most close to a person. Intrapersonal factors are personal
characteristics like lifestyle, demographic, genes, and knowledge. Interpersonal factors could be habits,
culture, family, and friends. Next, the physical environment basically is the foodscape where food stores
are available, neighbourhoods and work sites. The fourth level is based on principles from the society as a
whole. For example, the political level on which policy affects the food environment, but it could also be
the ecological, social, economic, or demographic level. Next to that, are food choices influenced by the
interaction between the different levels and by the interaction between determinants within each level
(Geurts et al., 2017; Poelman, 2016). In this research, the main focus is on the effect of physical
environment levels on personal factors levels, which than influences peoples eating behaviour. Or in the
context of this research, the effect of the spatial availability of Fastfood outlets on people’s exposure and
susceptibility, which than influences their eating behaviour.

Figure 2 The four levels of food choice (adapted social ecological model) (adapted from Geurts et al., 2017; Poelman, 2016)
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2.3 Connection between concepts
The spatial availability of Fastfood could trigger people to buy Fastfood (unhealthy food), therefore the
two main concepts ’eating behaviour’ and ’availability of Fastfood’ are strongly connected in multiple
ways. Logically, an abudance of Fastfood food outlets, compared to healthy food outlets, can more quickly
lead to an unhealty food choice. Which could mean that more availability of healthy stores could lead to
more healthy food choices. The other way around, the eating behaviour of people could indirectly
influence the spatial availability of Fastfood. For example, people with a lower economic status eat more
Fastfood (McPhail et al., 2011), therefore research shows an abundance of Fastfood outlets in low-income
neighbourhoods (Cummins et al., 2005). This means that food suppliers could conduct research on where
to locate their outlet, and increase the availability of Fastfood outlets, according to where most potential
buyers are found.
Next to that, to place the two main concepts into context (exposure and susceptibility), the food
environment fits within the bigger food system according to the model from Turner et al (2018). In this
model, the food environment is subdivided into the external and the personal domain, where the
availability of Fastfood outlets fits into the external domain and the eating behaviour of people into the
personal domain. These domains interact with each other and result in certain eating behaviours.
However, to explain the connection between the main concepts, the theory and the specific research
questions, a model combining all components, has been designed (see fig. 3). The model consists of a
combination of the public health model and the social ecological model (parts of the individual models are
explained at chapter 2.2.). First, can be said that the exposure from the public health model also consists
of the environmental factors (from the SE-model, fig. 2) since these are the Fastfood outlets where people
are exposed to (see fig 1, the yellow circle). Secondly, can be said that the susceptibility from the public
health model also consists of the personal factors (from the SE-model, fig. 2), since these are the personal
factors that may lead to the consumption of Fastfood (see fig 1, the blue circle). The eating behaviour,
which is in this research a combination of exposure and susceptibly, forms the interaction between the
personal and environmental factors. The adaptation from the public health model can be framed as the
spatial planning dimension, or as possible interventions in the physical food environment (i.e., exposure).
Finally, the health risk can stand for the possible outcomes of the exposure, susceptibility and the
adaptation interacting with each other, leading to a possible chance on obesity. In this model the third
research question would be the interaction between the physical food environment (environmental
factor) and obesity (health risk).
Next, the exposure to Fastfood outlets could cause a certain consumption (susceptibility) of Fastfood,
what might lead to a certain degree of unhealthy eating behaviour. This certain degree of unhealthy
eating behaviour can cause a lower chance on getting obesity, which than could lead to a fitting
adaptation measurement by spatial planners to reduce/stagnate the level of obesity. However, for the
third question the correlation between Fastfood outlets and obesity is investigated. In this case a
connection between exposure and health risk is assumed (research question one and three). For example,
when a certain planning intervention is implemented to reduce the exposure to Fastfood, this can lead to
less consumption of Fastfood. Less consumption of Fastfood could lead to lower obesity rates (or other
diet related diseases), which than could lead to less need for more intervention measures from planners.
In this way the model would work as a cycle. However, what need to be kept in mind, is that this research
only looks at a part of eating behaviour, there also are other factors influencing eating behaviour
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(education, income etc.). Also, the model suggests that effects are working only one way, however this is
not the case. Susceptibility could for example also chance the exposure, so are for example more Fastfood
outlets placed within neighbourhoods and places where people consume more Fastfood (McPhail et al.,
2011; Cummins et al., 2005). But for the interest of this research the arrows point in the visualized
direction.

Figure 3 Adapted Public health risk model (Adapted from Jerrett & Kontgis, 2010, from Geurts et al., 2017; Poelman, 2016).
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3. Operationalisation
In this chapter the complex concepts ‘spatial availability of Fastfood’ and ‘eating behaviour’ that are
researched are operationalised. This simplification is necessary to conduct the research.
Spatial availability of Fastfood
First, the concept of ‘spatial availability of Fastfood’ is operationalised by looking at the density of
Fastfood outlets in the study area, by looking at the amount of Fastfood outlets per neighbourhood. For
the first two research questions the focus was on Ede and Wageningen. For the third research question
the focus was on the whole Foodvalley Region (more detailed explanation in chapter 4.2). In this research
the OpenStreetMap criteria were used to select the Fastfood outlets: ’’a place concentrating on very fast
counter-only service and take-away food. The food has a short preparation and serving time, usually
because it is industrially prepared food and requires very few additional preparation steps. Food is
typically served on disposable plates or in boxes, and often to be eaten with plastic cutlery. Food is
typically paid for at the counter prior to consuming.’’ (OpenStreetMap, 2021, p.1). Subsequently, these
Fastfood outlets data from OpenStreetMap were converted into the GIS database owned by the other
participating research by T. Wopereis & E. von Tilborg. From this database the Fastfood outlets were
displayed in each neighbourhood (see fig. 6).
Eating behaviour
On the other hand, the abstract concept that needed operationalisation was ‘eating behaviour’. The
concept is so complex that it could be measured in different ways. Based on the social ecological model,
the environmental factors, which are the Fastfood outlets, influence people’s susceptibility (personal
factors). The personal factors subsequently influence peoples eating behaviour. To measure the eating
behaviour of people affected by the Fastfood outlets in their physical food environment, in this research
the exposure and susceptibility of people to the available Fastfood outlets were measured separately in
research question 1 and 2 based on the public health model by Jerrett & Kontgis (2010) (see table 1 and
2). This multi perspective approach gives, like explained in the model of health, a spatial and a social
measurement to eating behaviour.
Both exposure and susceptibility are researched by using a survey approach. The survey is based on
exposure and susceptibility questions, both consisting of two geographical dimensions: one dimension
about the commuting between two locations and one dimension about the living location. According to
Burgoine & Monsivais (2013) the exposure to foodscapes is equal at the work location and during
commuting (Burgoine & Monsivais, 2013), what makes it therefore interesting to take this into account
next to the direct living environment. This leads to the survey dimensions ’while commuting (city level)’
and ‘while living (neighbourhood level)’. These dimensions where chosen by learning from past research
(Poelman, 2021), where was said that future research should focus on people not only staying in their
own neighbourhood but going beyond that to commute. People could be exposed and therefore
influenced to eat Fastfood in their own neighbourhood or while passing by while commuting certain areas
with Fastfood outlets. For each dimension different indicators, items and variables were created. Based
on this, several survey research questions were formulated that were easy to understand, on micro level
(close to a person) and quick to fill out for the research participants (see Table 1). Further, the survey was
mainly based on closed questions, with different response categories.
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Exposure is operationalized by asking people about the presence of Fastfood outlets and the frequency of
passing by them, as a proxy for whether people are exposed to Fastfood outlets or not. And when they
are exposed to them, how many times a day they are exposed and what their mode of transport is when
being exposed. One crucial factor that exposure is dependable on, according to Burgoine & Monsivais
(2013), is the route and mode of transport through which people travel, both factors influencing the time
people are exposed to Fastfood outlets. For example, when people commute by bike or car they travel
faster compared to on foot, which gives them less exposure time (Burgoine & Monsivais, 2013). This also
is an important factor for susceptibility, when having more exposure while traveling, also more
susceptibility could take place.
Susceptibility is operationalized by asking people about their consumption of Fastfood, as a proxy for
whether people are susceptible to Fastfood outlets or not. And when they are susceptible to them, how
many times a day they are susceptible. Susceptibility is dependable of certain personal factors, like a
person’s eating habits, physical activity, self-brought food, preference etc. As eating habits are influenced
by impulsive and reflective processes (Honkanen et al., 2012), self-control is an important factor leading
to the consumption of Fastfood. Therefore, some extra survey questions are assessing this self-control,
like asking about the self-brough food and physical activity. These questions were used as possible other
causes from susceptibility of Fastfood and further research can be based on the answers on the questions.
The main focus of analysing susceptibility was on the frequency of visiting and consuming Fastfood.
The answers on the survey questions for exposure and susceptibility follow the different paths in a
scheme (see fig. 7 and 8), to get a certain frequency as outcome, which is translated into a certain degree
of exposure and susceptibility. Subsequently, this is displayed in different graphs (more detailed
description follow in chapter 4.3.1).
Next to the eating habits questions, some more general questions, more personal questions about the
participants, were asked (see Table 2). These general questions give insight in the demographics, the
location where people live and commute, and the information about in which neighbourhoods they do
live or commute. This information is fundamental, since in this way people can be linked to the hotspot or
non-hotspot area. What could be useful to see if for example age and home-work location could influence
people’s exposure and susceptibility. Also, an introduction is given at the beginning of the survey to
inform people in what context they should answer the questions. Next to that, was made clear to the
participants that they should answers the question applying to their situation pre-corona times, since
during corona times peoples commuting behaviour might differ from before corona. Due to lockdowns,
people are working more at home and are therefore traveling less to work, which means that they have
less exposure to Fastfood outlets than they had before corona times.
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Abstract
concept

Dimension

Indicators

Items

Variable (measured
scores)

Exposure

While commuting (city
level)

Passing by FF outlet
while commuting

Do you pass by any FF outlet while
commuting?

Yes
No

Frequency of exposure
while passing by any FF
outlet while commuting

How many times do you pass by
any FF outlet per day while
commuting?

Presence of FF outlets in
the neighbourhood

Do you pass by any Fastfood
outlets in your neighbourhood?

Never
1
…
>18
Yes
No

Frequency of passing by
FF outlets in the
neighbourhood

How many times do you pass by
any FF outlet in your
neighbourhood per day?

Passing by and visiting
FF outlet due to
commuting

When you pass by a FF outlet while
commuting, do you ever visit and
buy any FF?

Frequency of visiting FF
outlet while commuting

How many times per week do you
visit a FF outlet while commuting?

Self-brought food

Do you bring your own food while
commuting?

Self-brought food, but
still buying

When you bring your own food do
you still buy other food?

Visiting of FF outlet in
the neighbourhood

Do you ever visit and buy any FF in
the neighbourhood?

Frequency of visiting FF
outlet in the
neighbourhood

How many times per week do you
visit a FF outlet in the
neighbourhood?

Healthiness of diet

Do you consider yourself a healthy
eater?

Physical activity

Do you consider yourself sporty?

While living
(neighbourhood level)

Susceptibility
(eating
habits)

While commuting (city
level)

While living
(neighbourhood level)

Healthiness

Never
1
…
>18
Never
Mostly not
Sometimes
Mostly yes
Always
Never
Once e a year
Twice e a year
Once a month
Twice a month
1
…
>9
Yes
Sometimes
No
Yes
Sometimes
No
Not applicable
Never
Mostly not
Sometimes
Mostly yes
Always
Never
Once e a year
Twice e a year
Once a month
Twice a month
1
…
>9
Yes
No
Yes
No

*FF=Fastfood

Table 1 Information about participant’s exposure and susceptibility indicators, and its items and variables
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General

Indicator

Item

Variable (measured scores)

Geographic

Residence & commute
neighbourhood and city level

What neighbourhood do
you live in?

One of the participating
neighbourhoods (depending on
spatial analysis)
One of the participating
neighbourhoods (depending on
spatial analysis)
On foot
Bike
Public transport
Car
Other
<18
18-25
26-35
36-45
46-55
56-65
>65
Men
Woman
Other
Yes
No

What neighbourhood do
you work in?
Transport

Mode of transport

How do you commute
most of the time?

Demographic

Age

What age category do
you fit in?

Gender

What gender do you
consider yourself?

Higher education

Did you go to university?

Table 2 Information about general indicators from participants and variables.
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4. Methods
This chapter presents ‘how’ the data has been collected, after formulating the research problem,
questions, theories, and operationalization. First, the research design and the study area are explained,
followed by the data collection and analysis. Thereafter, the trustworthiness, validity and ethical issues
are elaborated on.

4.1 Research design
In this report was chosen for a mostly quantitative cross-sectional research approach to answer the
earlier mentioned research questions, as is looked at one moment in time (Kumar, 2018). The research
consists of three specific research questions that together contribute to the answer on the main research
question (see figure 4). For the first specific research question first, a spatial analysis was conducted to
locate areas with high and lower number of Fastfood outlets, followed by a survey approach to explore
the exposure of people to Fastfood outlets when commuting or at home. The survey approach was
chosen because a relatively large group of people can be reached in short amount of time, what provided
a large amount of quantitative data, which is needed to conduct a reliable quantitative analysis with data
that is comparable (Basias & Pollalis, 2018). For the second research question, the GIS analysis used for
the first question, was also used to check the availability of Fastfood outlets, but mainly the survey
approach finds out whether the susceptibility of people to eat Fastfood is linked to the available Fastfood
outlets. For the third research question, a GIS based spatial analysis has been conducted, to explore a
correlation between obesity and available Fastfood outlets. To obtain the Fastfood outlet data, data from
existing ongoing research by T. Wopereis & E. von Tilborg (Regio Foodvalley) was used, including the
Fastfood outlet points that were added to the OpenStreetMap database. From this data maps were
produced concerning the number and location of Fastfood outlets. The obesity data was retrieved from
an opensource database Volkgezondheidenzorg.info (RIVM, 2020), which also was used for the other dietdetermining factors data, like amount of people doing sport and income. The GIS approach was chosen to
be able to map a great amount of data for relatively large area and to be able to show a relationship
between two independent variables in one map (Esri, 2021).
Together, the first two questions derived the eating behaviour related to available Fastfood outlets, of the
main research question. The extent to which people are exposed and susceptible to Fastfood outlets,
together reproduce a part of the answer to the main research question. With obesity as a possible
consequence of eating behaviour, the third research question derived the correlation between obesity
and the location of Fastfood outlets, in order to answer another part of the main research question.
Obesity can be the consequence of people being exposed to Fastfood outlets that are susceptible to
Fastfood consumption.

24

Spatial food availability affecting eating behaviour

Figure 4 Research design schematically shown.

4.2 Study area
Survey approach
The first and second research questions are based on survey research, from which the data is gathered in
the city of Ede and Wageningen. First, are Ede and Wageningen located next to each other, and they
differ in population size. Wageningen has approximately 39.635 inhabitants (Allecijfers.nl, 2022b) and Ede
has approximately 118.530 inhabitants (Allecijfers.nl, 2022a). Next to that, are the overweight and obesity
rates in Wageningen significantly lower than in Ede, with respectively 8% and 18% of the population
diagnosed with obesity (RIVM, 2020), what makes it interesting to include these two cities in the dataset.
Since the consequence of the health risk that exist due to exposure and susceptibility to Fastfood outlets.
Also, differences in obesity rates may give a different correlation between obesity and the location of
Fastfood outlets. The sample took place in 4 neighbourhoods per city, depending on the spatial analysis
(this is more elaborated on in 4.3.1.1).

Figure 5 Municipalities forming the Foodvalley Region, compared to its position in the Netherlands (Regio Foodvalley, 2020).
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Spatial analysis
The third research question focuses specifically on conducting a spatial analysis via GIS software in the
Foodvalley Region. This region includes the municipalities: Barneveld, Ede, Nijkerk, Rhenen, Renswoude,
Scherpenzeel, Veenendaal and Wageningen (see figure 5). This relatively big area was chosen in order
produce a useful spatial analysis, since a bigger area supplies more data to analyse and take better
correlation from. In which not only is looked at comparing two cities and their neighbourhoods, but at an
wider area including cities of different sizes and the rural areas, supplying more data. For the third
research question the data of the whole area is put together to see where the most hotspots are of
Fastfood outlets. The reason for choosing the Foodvalley Region as study area is because in the bigger
research for the Regio Foodvalley, where this research is partly contributing to, this area also has been
used. By using the same study area, this research can be used in further research by the Regio Foodvalley.
Next to that, is the Foodvalley Region an area with a great variation when it comes to rural and urban
areas. For example, the bigger city of Ede and the small city of Scherpenzeel. This means that the
difference between these areas is considered in the research. Further, as already mentioned earlier at the
survey approach, some remarkable differences can be seen between obesity rates in Ede and
Wageningen and between other municipalities in the Foodvalley Region (RIVM, 2020).
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4.3 Data collection
4.3.1 Survey analysis (SRQ 1& 2)
4.3.1.1 Sample
The sample consist of the people living and commuting in Ede and Wageningen, within 4 selected
neighbourhoods in each of the cities. Which eight neighbourhoods were included is based on the GIS
analysis that is conducted beforehand (see fig. 6), taking maximum approximately 7 days. Via
OpenStreetMap data was added and checked for current locations of Fastfood outlets in Ede and
Wageningen. Subsequently, this data was added to the GIS database from ongoing research by T.
Wopereis & E. von Tilborg, and later to my own database. In GIS this research one map is produced with
the density of Fastfood outlets per neighbourhood, to decide which areas are defined as hotspots for this
research in Ede and Wageningen. Based on this map, in each city 2 neighbourhoods are chosen that are
located within so called ‘hotspot areas’, which is an area with a more than 3 Fastfood outlets in the
neighbourhood. In each city 2 neighbourhoods are chosen that are located within the areas that have less
than 3 Fastfood outlets. This threshold was chosen because according to the maps no other possible
candidate neighbourhoods were left over as hotspot. In this research the density of Fastfood outlets is
defined as the amount of Fastfood outlets located per neighbourhood (adapted from Fraser et al., 2010b).
For the determination of the neighbourhoods, was looked at differentiating between neighbourhoods’
density having multiple to none Fastfood outlets, for respondents to be unbiased. The criteria for
participating in the random sample were not complicated, all people living within the given
neighbourhoods in Ede and Wageningen. The neighbourhoods included in Ede were respectively Centrum
Ede, Reehorst, De Steinen and Velden & beken. The neighbourhoods chosen in Wageningen were
respectively Binnenstad, Wageningen Campus, De Hooilanden and Kortenoord-oost.

Fig. 6 Number of Fastfood outlets per neighbourhood and 8 selected neighbourhoods.

The sample size therefore depended on the outcome of this analysis, and which neighbourhoods are
chosen within each city, since every neighbourhood has another population size. After knowing the total
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sample size, the needed sample size (number of respondents needed) was calculated to know how many
responses are needed for the data to be representative (see table 7, appendix A). To calculate this a
online sample size calculator was used (Momentive.ai, 2022). The input data is the total sample size and
the confidence interval that is needed. To make data reliable a confidence interval of 90% was used,
allowing a fail margin of 10% (Sim & Reid, 1999). Based on an estimation, based on this calculation tool
and a total neighbourhood population of 20345 people (table 7, appendix A), 68 surveys are needed.
When considering a 50% response ratio, 136 surveys are needed. In total 234 responses were gathered.
The survey was conducted both online and offline (see appendix B8), to combine the benefits of both
methods and to achieve a bigger response rate. The survey took place during two full weeks of field
research and three more weeks of online survey time: one week in Ede and one week in Wageningen.
During this data collection also a field report was kept up, to see the process (for self reflection purposes).
When doing the survey in person, people feel more connected and obliged to fill out the survey when you
are standing in front of them (Nayak & Narayan, 2019). But, during current COVID-19 situations, people
might be more avoiding people doing surveys on the street, because of health risk reasons. In this case
the online survey is a good option. The offline and online surveys were gathered by doing field research in
Ede and Wageningen, doing random samples inside the 8 selected neighbourhoods. This field research
was conducted by asking people on the streets to fill out the survey, by scanning a QR-code that is linked
to the survey (see fig. 34, appendix B8.1), in this way people can directly fil out the survey on their mobile
phone. In the COVID-19 era this solution might be more health prove and it is better for the environment
to save paper (Faggiano & Carugo, 2020). Also, a few surveys were also available on paper, for when
people preferred this option or they did not have a smartphone. Further, the QR codes to the online
survey were distributed in people’s mailboxes on little notes, to get a higher response rate. The QR-codes
are linked to the online survey data base and to get more responses the online survey was posted in
different local Facebook groups, which also were divided via personal contacts living in the study area.
Also, during the data collection an additional approach added to conduct the survey, where going from
door to door (and ring the doorbell) in every neighbourhood seemed more efficient in getting responses
on the survey, compared to asking people on the street or only throwing a QR-code in peoples briefcase
to fill out the survey. Using social media, in this case Facebook, is an adequate way to distribute surveys
within the given area, since people joining certain local Facebook groups most of the time live in the study
area. Also, social media is a good way to let people share the survey and reach a great amount of people
(Johnson, Drezner, Garvey & Bumbry, 2016). Next to that, were municipalities, associations, organizations
asked to distribute and participate in the online survey, since they own of a large network. To get more
responses, the questions were easy to understand, the survey is short (±5 minutes). Furthermore, for
privacy reasons, the research results are managed with care and are not used for other purposes. Also,
before conducting the survey research, first a pilot survey was conducted within a relatively small group
(approx. 5) of people for 2 days, to check if the questions were working and if anything needed to be
adapted. When the pilot was a success, the surveys were printed out and the online survey and QR code
were prepared using Google Forms.
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4.3.1.2 Survey
The combination of the survey questions leads to the exposure and susceptibility of people (SRQ 1 & 2),
according to the scheme (see fig. 7). The questions about self-brought food and physical activity have the
role of controlling for other factors influencing eating behaviour and triggering future research. The
general questions gave us insights in the diversification of the data, about the gender, age, higher
education and their mode of transport. The general geographical questions focus on the neighbourhood
people live in, and where they work.
The following scheme (see figure 7) shows the general coherence of the survey questions for exposure
and susceptibility, leading to two different graphs (one graph for ‘while commuting’ and one for ‘while
living’).

Figure 7 Scheme showing the general coherence between exposure and susceptibility.
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4.3.1.2.1 Content survey
SRQ1 - Exposure
The survey questions that are made for exposure, give an answer on whether people are exposed to
Fastfood outlets or not, both in their living environment and when commuting to their daily activity.
When they are exposed to them, the degree of exposure, is determined by how many times a day they
are exposed and complemented by what their mode of transport is while commuting. Their exposure
could tell something about the number of times people could be tempted to be susceptible to Fastfood
on a weekly basis. As can be seen in the scheme (see figure 8) multiple outcomes of exposure are
possible, based on logically following the questions asked in the survey. Expected is that the values for the
hotspot neighbourhoods would be higher than for the non-hotspot, since more Fastfood outlets can lead
to higher exposure (Li et al, 2009). This was also corroborated by the geographical information that was
asked for at the general part of the survey (like the neighbourhood respondents live in). First, no exposure
at all could be an outcome. When not, the outcome was a number, presenting the frequency of passing by
Fastfood outlets while commuting or living. These numbers were translated into degrees in the following
section (survey analysis). When the outcome is ’no Fastfood’ this means that the ’frequency’
automatically is zero.

Figure 8 Possible survey outcomes to derive exposure of people to Fastfood outlets schematically shown

30

Spatial food availability affecting eating behaviour

SRQ2 - Susceptibility
The questions that are made for susceptibility, give an answer on whether people consume Fastfood at
Fastfood outlets or not. And when they are susceptible to them, how many times a week they eat
Fastfood. For susceptibility is chosen for answer categories on a weekly basis since people are not likely to
eat Fastfood multiple times a day. And since another study about Fastfood consumption by Bahadoran et
al. (2015) also looked at the week scale, with a maximum of 5 times a week as the mean answer.
Therefore, for this research a scale from once a week (a year or a month) till 9 times a week is used.
Hereby, has been chosen for a scale that has enough answer possibilities before 1 time a week
consumption of Fastfood, since during the pilot survey the need for more answer possibilities in this
direction was needed. Next, as can be seen in the scheme (see figure 9) multiple outcomes of
susceptibility are possible, based on logically following the questions asked in the survey. First, no
susceptibility at all could be an outcome. When not, the outcome is a number, presenting the frequency
of visiting any Fastfood outlets while commuting or living. These numbers were translated into degrees in
the following section (survey analysis).

Figure 9 Possible survey outcomes to derive susceptibility of people to Fastfood outlets schematically shown
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4.3.1.2.2 Survey analysis
To analyse exposure and susceptibility, an exploratory analysis of the data distribution and variability was
conducted (in SPSS). When calculating a correlation or association (with Cramer’s V or Pearson), in all
cases a alfa of <0.05 is considered as significant. For both exposure and susceptibility, the same approach
was used, therefore the explanations were merged. Cramer’s’ V correlation test explores the association
between two categorical variables. Pearson’s correlation test explores the correlation between two
interval variables. Also, tables with absolute and relative numbers are presented to compare exposure
and susceptibly on different levels.

4.3.1.2.2.1 Exposure and susceptibility (SRQ 1 & 2)
First, the exposure (while living and commuting) and the susceptibility (while living and commuting) were
analysed separately.
Exposure (while living) and susceptibility (while living)
A differentiation has been made between people exposed and susceptible on hotspot level, but also on
neighbourhood level (the 8 selected neighbourhoods), displayed in boxplots and in tables. The tables
show the percentages of people being exposed or susceptible while living according to the total number
of people per neighbourhood or hotspot. Next, the distribution of answers about the frequency of
exposure and susceptibility is displayed in graphs. Further, is Cramer’s´ V used to calculate the association
between respectively the exposure and susceptibility, and people living inside a hotspot an separately
inside the neighbourhoods.
For this is expected that higher degrees of exposure and susceptibility are visible in hotspot areas while
living, since the more a neighbourhood is a hotspot, the more one was exposed to Fastfood outlets, and
therefore having more chance on being susceptible.
Exposure (while commuting) and susceptibility (while commuting)
A differentiation has been made between people exposed per mode of transport, displayed in boxplots
per mode of transport and in tables. The tables show the percentage of people being exposed or
susceptible while commuting according to the total number of people per neighbourhood or hotspot.
Next, the distribution of answers about the frequency of exposure and susceptibility is displayed in graphs
(see results). Further, is Cramer’s´ V used to calculate the association between respectively the exposure
and susceptibility, and the mode of transport.
For this is expected that commuting exposure and therefore the susceptibility depends, since someone
living in a non-hotspot, area still could reach a high exposure by commuting through other hotspot
neighbourhoods. But also when living in a hotspot, people might not commute since they work at home
and therefore their exposure would be lower. Also, was expected that people traveling by car are most
exposed to Fastfood while commuting, because most of the time this is the fasted mode of
transportation, and therefore the greatest distance could reached and therefore a bigger area including
its Fastfood outlets. However, both while commuting and while living, a person could be not susceptible
at all, since susceptibility is about personal factors. Although, the available Fastfood outlets could make a
person go consume Fastfood faster, the more of them are available.
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4.3.1.2.2.2 Connection between exposure and susceptibility (SRQ 1 & 2)
To answer a part of the main research question, exposure and susceptibility are together forming eating
behaviour, answered by a combination of survey questions. Therefore, it is important to look for a
connection between both concepts, using the Pearson correlation. First, the two concepts were compared
using the absolute and relative overall outcomes of the survey research. In this research is looked at this
connection from the ‘’while living’’ and ‘’while commuting’’ dimensions separately, since these are two
separate geographical areas where people can be influenced in their eating behaviour by Fastfood outlets.
For this, two graphs are constructed (see fig. 10), one for living and one for commuting.
Both graphs have the on the x-axis the frequency of exposure and on the y-axis the frequency of
consumption. The correlation between the exposure and susceptibly variable is analysed by using the
correlation coefficient ‘Pearson’s r’, calculating the linear regression. When a positive correlation and a
significance comes out, more exposure could lead to more susceptibility. The dots represent the
intersection where the frequency of exposure and the frequency of susceptibility meet.

Figure 10 Example two plots: about living (combining susceptibility & exposure), and about commuting (combining
susceptibility & exposure).

Further, the comparison is made between both exposure variables (while living and while commuting)
and both susceptibility variables (while living and while commuting), via comparing the percentages given
at the individual parts presented before. To find out the correlation between them, Pearson is used.
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4.3.2 Spatial analysis (SRQ3)
4.3.2.1 Secondary data
For the third research question the was looked at the Fastfood outlets within the Foodvalley Region, and
all the inhabitants of the Foodvalley Region. The variables where the produced maps and correlations
were based on where the Fastfood outlets and the obesity percentages of people:
The spatial data about the number of current available Fastfood outlets per neighbourhood and per
municipality was mapped out by T. Wopereis & E. von Tilborg (Regio Foodvalley) and complemented for
this research. The additional data was gathered using in the open-source program called OpenStreetMap
and Google Maps.
The percentage of obese people per neighbourhood and per municipality is displayed in an online
database called Volkgezondheidenzorg.info, this concerns people having a BMI (body mass index) that is
higher than 30 (RIVM, 2020). This database’s most recent information comes from 2021 and is updated
every 4 years, in which a Health monitor and survey takes place among Dutch inhabitants. The total
number of people therefore consists of 54.248 people diagnosed with obesity in the Foodvalley Region.
With an average obesity rate of 14,8% in the Foodvalley Region. The total sample size consists of all the
people researched the obese and non-obese people, which is a total number of 365.566 people (see
fig.59, Appendix C1).

4.3.2.2 Spatial analysis
For the third research question, 4 maps were produced, the map concerning obesity rates and the map
concerning the number of Fastfood outlets both on neighbourhood and municipality level. All the data
collected from the including municipalities were analysed as one big dataset, since a bigger sample gives
more reliability (Littler, 2021). The Fastfood outlet density has been calculated by dividing the number of
Fastfood outlets per neighbourhood by the total surface of land per neighbourhood, later the same
process was conducted in the context of the municipalities. The obesity rates per neighbourhood and per
municipality were used as comparison in its original form.
After this, the produced maps were overlayed and the correlation between the density of Fastfood outlets
per neighbourhood and per municipality and the obesity rates per neighbourhood and municipality were
calculated using Regression in Excel. This data was put into a graph, and to check the significance the pvalue was calculated. The line that is produced shows the correlation between the obesity rates and the
density of Fastfood outlets. When the line goes up, a positive correlation is concluded, meaning the more
Fastfood outlets the more obesity is present. When the line goes down, a negative relation can be
concluded, meaning the more Fastfood outlets the less obesity is present. Expected is a positive relation,
since comparable study also found a correlation between obesity and Fastfood outlets (Block et al., 2010;
Hanibuchi et al., 2011; Woodgate & Skarlato, 2015, Li et al., 2009). Also, if the relationship has been
calculated insignificant, the data could still be valuable, but not according to the statistics, but another
cause of obesity could be more obvious.
Further, the data including diet related determinants like income and physical activity, were used from
the open data ArcGIS Live Layers. The diet related determinants are compared individually with the
obesity rates, to see if an individual correlation exist with obesity. This was done by calculating the
correlation coefficient Pearson’s r, to find out if the obesity rates are not caused by something else than
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the availability of Fastfood outlets in Excel. For example, like discussed in chapter 1.2, more obesity was
found in lower income neighbourhoods (Cetateanu & Jones, 2014; Poelman, 2016; RIVM, 2020). Also, is
looked for a multiple correlation coefficient showing a possible relation between obesity, Fastfood outlets
and the control variables. For this the same process is followed as before.
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4.4 Trustworthiness and validity
First, the survey questions are based on different components of eating behaviour influenced by
availability of Fastfood outlets. And eating behaviour is measured by exposure and susceptibility, based
on literature. The survey questions could be a proper measure of exposure and susceptibility, since they
measure what they supposed to measure and when doing the same research, it should give the same
outcome. Most of expected results came true, other comparable studies got out similar results. Although,
measuring eating behaviour by exposure and susceptibility and via survey has not been done before. Still,
the questions about frequency of exposure and consumption are subjective. Therefore, the gathered data
could not be totally in line with the truth, since people might be unaware of the real frequency, or they
could be unaware of their neighbourhood’s borders. Because of the closed questioning, the survey data
always had its borders set. However, the raw data gathered from the surveys could be analysed wrong,
deriving the wrong conclusions. For the survey data to be trusted, the p-value is calculated, to see if the
data falls within the normal distribution and is significant (Saxena, 2020).
Further, the surveys sample size has been chosen based on a 90% confidence level and 10% margin of
error, to allow valid assumptions to be drawn. The number of respondents needed was calculated, which
gives a certain limit of respondents that is needed for the data to be representative for the whole sample
population. Therefore, with a total sample of 234 respondents, and a needed sample of 68, the data was
valuable with a 90% CI for the total population of Ede and Wageningen. What should be considered when
interpreting the results, is that random errors can affect the outcome more quickly with a smaller sample
compared to a larger sample (Sprokel, 2016). Also, was the even distribution of age and gender of the
respondents important for the data to more trustworthy, since in this case all age categories and gender
are represented. Which could lead to different results since exposure and consumption of Fastfood may
vary between these different categories. When the distribution would be uneven, for example an age
group that would be overrepresented could be affecting the results to a skewed ratio.
Further, the 8 neighbourhoods in Ede and Wageningen that have been chosen are valid, since it was
based on a certain threshold that was used. When doing the spatial analysis, only a few neighbourhoods
were left over, therefore they can be trusted to be hotspots, at least by the number of outlets they have.
Still, people could experience a neighbourhood different, and people might be more exposed in a nonhotspot neighbourhood, which could be due to several reasons. One reason could be since when only one
Fastfood outlet is around, people might pass by this outlet more often when it is on a central location in
their neighbourhood.
The spatial analysis is based on open-source data OpenStreetMap and originated from ongoing research,
checked on missing data by this research, what makes the raw data quite reliable. Also, obesity data was
retrieved also from an open data source (Volksgezondheidenzorg.info), which is national database
managed by the Dutch government, which should make the source quite reliable. However, this research
analysed the raw data using GIS and Excel, using available tools to do so, unless the wrong tools data are
used or the wrong analyses are made, the outcome should be trustworthy.
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4.5 Ethical issues
The data gathered for the spatial analysis is GIS data which can be exported to put it in Excel. The raw
survey data gathered is first put in Excel and after that in SPSS. This data is going to be stored at a
personal laptop. The spatial Fastfood outlet data gathered is going to be stored in a online open-source
map (OpenStreetMap) and in the researchers’ devices that this research is helping. This means that a part
of this research, the spatial analysis part, is part of a larger research. What this means for confidentiality is
that this research is not allowed to publish data before the bigger research is out. Next to that, is the
obesity data used online accessible to everyone, which this information is not confidential.
Further, this research is conducted in combination with Regio Foodvalley, what means that they possibly
are going to use the outcome of this research to base future research concerning the Citydeal and
Regiodeal on, concerning the food environment. The offline surveys are going to be destroyed after the
research has been conducted. The language program this research is going to use is Google Translate.
Further, are the participants in the survey anonym, which means their identity is not going to be released
or linked to this research.
The deeper ethical issue that this research could contribute to is explained earlier. By gathering evidence,
in the means of this research, about the influence of the physical food environment, in the future
planners could take interventions in the food environment that could reduce the amount of Fastfood
outlets. For example, by banning certain Fastfood outlets from certain areas, to influence the exposure
and susceptibility people could have to the availability to Fastfood outlets. But should planners forbid
people how they should eat? Does this fit into the liberal society we live in? Although, it might also be a
good thing, by taking away the bad influence and substituting it with something good, it may be a
planner’s job, to influence and possibly reducing the consumers self-control to buy Fastfood, and to take
care of public health.
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5. Results
In this part of the research the findings of the surveys and the GIS analysis are being presented. The
results are displayed for every research question, backed by visual representations in the form of graphs,
tables and maps, in which possible correlations are being researched.

5.1 Survey analysis (SRQ1 & 2)
5.1.1 General results
First, several demographics and other general information about the research population are presented.

5.1.1.1 Demographics
In total 234 people filled out the survey, from which 70% of the individuals were represented by the
female gender, 29% by the male gender and 1% by other (see fig. 37, Appendix B7). The age of the
population was evenly distributed, with the most responses in the age group 46-55 (22%) (see fig. 36,
Appendix B7). Also, the amount of people that attended a university (higher education) was evenly
distributed, with 41,5% of people attending university (see fig. 38, Appendix B7), which means that every
answer possibility was distributed uniform.

5.1.1.2 Other general information
Further, 56,8% of people considered themselves sportive and 87% of people classified themselves as a
healthy eater (see fig. 34 and 35, Appendix B7). Next to that, of the people that commuted, more than
50% brought their own food, and 47% never bought other food when bringing own food while commuting
(see fig. 32 and 33, Appendix B7). Also, the distribution of responses in every neighbourhood were quite
evenly in Ede, but in Wageningen some neighbourhoods showed more responses than others
(Kortenoord-Oost was a big outlier, with lots of responses) (see fig. 31, Appendix B7). And 34,6% of
people lived inside an neighbourhood that was in this research classified as a hotspot, and 64% in less of a
hotspot (see fig. 30, Appendix B7). Also, from the 97% of the people that commuted, most people
commuted by bike (45,6%) and by car (32,9%). The other modes of transport were quite evenly
distributed (see fig. 11). Further, 54% of the people worked at a location outside one of the selected
neighbourhoods or outside Ede or Wageningen. Therefore 46% of people worked in one of the selected
neighbourhoods and 34,7% worked in a Fastfood hotspot (see table 29, Appendix B7). Also, 35 people
work in the same neighbourhood as they live in (see table 52, Appendix B7).
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Figure 11 The relative distribution modes of transport.

5.1.2 Exposure (SRQ1)
To find out the exposure of people to Fastfood outlets has been looked at commuting and living
environments of people, when doing the survey.

5.1.2.1 Exposure: neighbourhood
First, 52% of the individuals (122 of 234 individuals) surveyed are exposed at least once a day within their
own neighbourhood. From which 86% of people did pass by an outlet less than 3 times a day (see fig. 12
and table 32, Appendix B7).

Figure 12 The relative distribution of responses for the frequency of exposure while living (per day).

The neighbourhoods representing the centres of Ede and Wageningen got the most variety of responses.
When focusing specifically on Wageningen can be seen that the median of the boxplot (see fig. 13)
concerning Wageningen Binnenstad is the highest of all four neighbourhoods researched inside of
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Wageningen. Which means that more than 50% of the people living in Wageningen Binnenstad were
exposed to Fastfood outlets more than two times per day within their own neighbourhood. Relatively the
most people were exposed to Fastfood in Wageningen Campus (see table 3). Absolutely, most people
were exposed to Fastfood outlets in Wageningen Kortenoord during this research because most survey
responses were collected here. When looking at Ede, most variety of answers were given in the centre of
Ede. Since specifically in Ede, we can see that the boxplot median concerning Ede Centrum is the highest
of all four neighbourhoods researched inside of Ede (see fig. 13). Which means that more than 50% of the
people living in Ede Centrum were exposed to Fastfood outlets more than two times per day within their
own neighbourhood. Relatively also the most people were exposed to Fastfood in Ede Centrum (see table
3). Absolutely, most people were exposed to Fastfood outlets in ‘Ede Velden & Beken’ during this
research because most survey responses were collected here.

Figure 13 The distribution of people exposed to Fastfood outlets while living (on neighbourhood level). The x-axis presents
the number of Fastfood outlets that people are exposed to per day (while living), people were not more than 7 times per day
exposed. The y-axis presents the location (neighbourhood) where people live. The boxplots show the variation of frequency
that people are exposed to Fastfood outlets within the neighbourhood they live in. The few individual points in the graph,
represent individual outliers, and their case number.

On a more general scale based on table 3, from the people that live inside a hotspot area 69% was
exposed while living. From the people that live inside less of a hotspot, 42% was exposed while living.
Although, unexpected the people living in Ede Reehorst and Wageningen Binnenstad (hotspots) are
relatively less exposed to Fastfood than other areas considered as non-hotspots. But when solely
comparing Ede and Wageningen, can be said that people in Ede are more exposed (63%) than in
Wageningen 51%. Also, woman were slightly more exposed (54%) than men (51%) (see table 8 ,Appendix
B1).
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Exposure (living) (in persons)
Total
amount
32
17
48
55

Total exposed
18
15
38
7

Percentage exposed
56%
88%
79%
13%

Ede, Centrum Ede
Ede, Reehorst
Ede, De Steinen
Ede, De Velden en beken
Other
Total

12
13
17
7
33
234

10
7
12
2
12
121

83%
54%
71%
29%
36%
52%

Wageningen
Ede

152
49

78
31

51%
63%

Hotspot
Less hotspot

81
153

56
65

69%
42%

Wageningen, Binnenstad
Wageningen, Wageningen Campus
Wageningen, De Hooilanden
Wageningen, Kortenoord-Oost

Table 3 The absolute and relative numbers of people exposed to Fastfood outlets while living (on different levels). The ‘total
amount’ column is defined as the total amount of people that responded per neighbourhood, city and hotspot. The ‘total
exposed’ column is defined as the total amount of people that responded that are exposed to Fastfood outlets per
neighbourhood, city and hotspot. The ‘percentage exposed’ column is defined as the total amount of people that responded
that are exposed to Fastfood outlets per neighbourhood, city and hotspot, as a percentage of the total amount of people
that responded per neighbourhood.

To see if an association exist between the nominal variables, the number of people exposed to Fastfood
outlets (while living) and the neighbourhood they live in, a Cramer’s V test was executed (see table 9,
Appendix B1). The test showed a strong to perfect positive and significant association (r=0,662, p=0,00),
which means that people could be more exposed to Fastfood outlets in certain neighbourhoods than in
others. On a more zoomed out scale, only was differentiated between hotspot or less hotspot as living
location, which also led to a positive and significant association (p=0,00; r=0,241), which means that
people could be more exposed whether they live in a hotspot or not (see table 10, Appendix B1).
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5.1.2.2 Exposure: commuting
For commuting explicitly has not been looked at the different neighbourhoods, since people drive through
multiple neighbourhoods on their way to work. And their living or working location does not matter for
this matter, since people are moving. Instead has been looked at the mode of transport of people and
their exposure to Fastfood outlets because of specific modes of transport. First, 59% of all people
surveyed were exposed while commuting (see table 4). From which most 72% did pass by an outlet less
than 3 times a day (see fig. 14 and table 36, Appendix B7).

Figure 14 The relative distribution of responses for the frequency of exposure while commuting (per day).

From the individuals exposed to Fastfood outlets while commuting, public transport shows the biggest
variety of answers (see fig. 15), and at least 50% of the people answered that they passed by at least 4
Fastfood outlets per day while traveling with public transport. For the other modes of transport this
number is lower.

Figure 15 The distribution of people exposed to Fastfood outlets while commuting (per mode of transport). The x-axis
presents the number of Fastfood outlets that people are exposed to per day (while living), most people were not more than
10 times per day exposed. The y-axis presents the mode of transport that people used. The boxplots show the variation of
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frequency that people are exposed to Fastfood outlets per mode of transport. The few individual points in the graph,
represent individual outliers, and their case number

Also, relatively most people were exposed to Fastfood outlets while commuting (84%), when traveling by
public transport. But when looking at the absolute number can be seen that people by bike were more
exposed to Fastfood outlets when commuting than the other modes of transport (with 106 people
exposed) (see table 4). Also, men were slightly more exposed (58%) than woman (50%) (see table 11,
Appendix B2).
Exposure (commuting) (in persons)
Total
amount
Total exposed
On foot
17
10
Bike
104
62
Public transport
19
16
Car
75
40
Other
13
6
Total
228
134

Percentage exposed
59%
60%
84%
53%
46%
59%

Table 4 The absolute and relative numbers of people exposed to Fastfood outlets while commuting (per mode of transport).
The ‘total amount’ column is defined as the total amount of people that responded per mode of transport. The ‘total
exposed’ column is defined as the total amount of people that responded that are exposed to Fastfood outlets per mode of
transport. The ‘percentage exposed’ column is defined as the total amount of people that responded that are exposed to
Fastfood outlets per mode of transport, as a percentage of the total amount of people that responded per mode of
transport.

To see if a correlation exists between the nominal variables, the number of people exposed to Fastfood
outlets (while commuting) and the mode of transport they use, a Cramer’s V test was executed (see table
12). The test showed a medium positive and significant association (r=0,286, p=0,001), which means
respondents could be more exposed to Fastfood outlets during certain modes of transport while
commuting.

43

Spatial food availability affecting eating behaviour

5.1.3 Susceptibility (SRQ2)
5.1.3.1 Susceptibility: neighbourhood
First, 37% of the individuals (86 of 234 individuals) that filed out the survey were susceptible to buy
Fastfood within their own neighbourhood (see table 5). From which 79% consumed Fastfood less than
once a week (see fig. 16 and table 34, Appendix B7). The other 21% of the people susceptible bought
Fastfood in their neighbourhood at least once a week.

Figure 16 The relative distribution of responses for the frequency of susceptibility while living (per week).

The neighbourhoods representing the centres of Ede and Wageningen, got the most variety of responses
(see figure 17). Relatively most people were susceptible to buy Fastfood when living inside the
neighbourhoods Wageningen Campus and Ede Centrum. Absolutely most people were susceptible to
Fastfood when living in Wageningen Kortenoord and Ede De Steinen.
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Figure 17 The distribution of people susceptible to Fastfood outlets while living (on neighbourhood level). The x-axis presents
the number of Fastfood outlets that people are susceptible to per day (while living), people were not more than 7 times per
day susceptible. The y-axis presents the location (neighbourhood) where people live. The boxplots show the variation of
frequency that people are susceptible to Fastfood outlets within the neighbourhood they live in. The few individual points in
the graph, represent individual outliers, and their case

When only differentiating in hotspot and less hotspots, can be seen that relatively 52% of people living
inside a hotspot area, are susceptible to buy Fastfood when living inside a neighbourhood that is
considered a hotspot in this research. Compared to 29% of people susceptible living in less of hotspot.
Further, when comparing Ede and Wageningen, can be stated that people in Ede (41%) are slightly more
susceptible to eat Fastfood than people in Wageningen (38%) (see table 5). Also, woman were more
susceptible (47%) than men (36%) (see table 13, Appendix B3).
Susceptibility (living) (in persons)
Total
amount
32
17
48
55

Total
susceptibility
9
14
30
5

Percentage
susceptible
28%
82%
63%
9%

Ede, Centrum Ede
Ede, Reehorst
Ede, De Steinen
Ede, De Velden en beken
Other
Total

12
13
17
7
33
234

9
7
3
1
8
86

75%
54%
18%
14%
24%
37%

Wageningen
Ede

152
49

58
20

38%
41%

Hotspot
Less hotspot

81
153

42
44

52%
29%

Wageningen, Binnenstad
Wageningen, Wageningen Campus
Wageningen, De Hooilanden
Wageningen, Kortenoord-Oost
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Table 5 The absolute and relative numbers of people susceptible to Fastfood outlets while living (on different levels). The
‘total amount’ column is defined as the total amount of people that responded per neighbourhood, city and hotspot. The
‘total susceptibility’ column is defined as the total amount of people that responded that are susceptible to Fastfood outlets
per neighbourhood, city and hotspot. The ‘percentage susceptibly’ column is defined as the total amount of people that
responded that are susceptible to Fastfood outlets per neighbourhood, city and hotspot, as a percentage of the total amount
of people that responded per neighbourhood.

To see if an association exist between the nominal variables, the number of people susceptible to
Fastfood outlets (while living) and the neighbourhood they live in, a Cramer’s V test was executed (see
table 14, Appendix B3). The test showed a medium positive and significant association (r=0,294, p=0,012),
which means that respondents could be more susceptible to Fastfood outlets in certain neighbourhoods
than in others. On a more zoomed out level, only was differentiated between hotspot or less hotspot as
living location, which however led to weak and insignificant association (p=0,445; r=0,156), which means
that respondent’s susceptibility does not depend on whether they live in a hotspot or not (see table 15,
Appendix B3).

5.1.3.2 Susceptibility: commuting
First, 29% of the individuals (86 of 234 individuals) that filed out the survey susceptible to buy Fastfood
while commuting. From which 99% consumed Fastfood less than once a week (see fig. 18 and table 38,
Appendix B7). For this is explicitly has not been looked at the different neighbourhoods since people drive
through multiple neighbourhoods on their way to work. And their living or working location does not
matter for this matter, since people are moving. Instead has been looked at the mode of transport of
people and their susceptibility to Fastfood outlets because of specific modes of transport.

Figure 18 The relative distribution of responses for the frequency of susceptibility while commuting (per week).

For every mode of transport, a similar variety of answers was given, mostly between 1 and 4 times of
consumption of Fastfood per week (see fig. 19). The highest mean was for ‘Other’ as mode of transport,
where 50% of the people traveling by a other mode of transport, consumed at 3 or more times per week.
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Figure 19 The distribution of people susceptible to Fastfood outlets while commuting (per mode of transport). The x-axis
presents the number of Fastfood outlets that people are susceptible to per day (while living), most people were not more
than 10 times per day susceptible. The y-axis presents the mode of transport that people used. The boxplots show the
variation of frequency that people are susceptible to Fastfood outlets per mode of transport. The few individual points in the
graph, represent individual outliers, and their case number.

Also, relatively most people were susceptible to Fastfood outlets while commuting, when traveling by
public transport (53%). But when looking at the absolute number we can see people by bike were far
more susceptible to Fastfood outlets when commuting than the other modes of transport (with 104
people susceptible) (see table 6). Also, men were more susceptible (36%) than woman (22%) (see table
16, Appendix B4).
Susceptibility (commuting) (in persons)
Total
Total
amount
susceptibility
On foot
17
3
Bike
104
28
Public
transport
19
10
Car
75
21
Other
13
3
Total
228
65

Percentage
susceptible
18%
27%
53%
28%
23%
29%

Table 6 The absolute and relative numbers of people susceptible to Fastfood outlets while commuting (per mode of
transport). The ‘total amount’ column is defined as the total amount of people that responded per mode of transport. The
‘total susceptibility’ column is defined as the total amount of people that responded that are susceptible to Fastfood outlets
per mode of transport. The ‘percentage susceptible’ column is defined as the total amount of people that responded that are
susceptible’ to Fastfood outlets per mode of transport, as a percentage of the total amount of people that responded per
mode of transport.

To see if a correlation exists between the nominal variables, the number of people susceptible to Fastfood
outlets (while commuting) and mode of transport they use, a Cramer’s V test was executed (see table 17
Appendix B4). The test showed barely to none positive and insignificant correlation (r=0,150, p=0,627),
which means that respondents could not be more susceptible to Fastfood outlets during certain modes of
transport. However, when applying a split in the variable gender, a positive and significant Cramer’s V
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association is found for men, but not for women (for men (p=0,045; r=0,396) and for woman (p=0,884;
r=0,146), which means that respondents could be more susceptible to Fastfood outlets during certain
modes of transport when being a men (see table 18, Appendix B4).
In the end both susceptibility while commuting and while living have been checked on a possible
correlation between susceptibility and possible other causes of consumption of Fastfood. The possible
other causes assessed in the survey during this research were: physical activity, bringing own food and
whether people attended higher education. However, Cramer’ V tests showed no significant correlation
between susceptibility and one of the named variables (see tables 19 t/m 24, Appendix B5).
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5.1.4 Connection between exposure and susceptibility (SRQ 1 & 2)
Comparison living and commuting
Acoording to table 53 t/m 56 (Appendix B7), from the people commuting; 59% was exposed to Fastfood
outlets, although only 29% was susceptilbe to buy Fastfood. From the individuals, 52% was exposed to
Fastfood outlets and 37% was buying Fastfood while living. So, relatively a higher percentage of people
was susceptible to buy Fastfood when also exposed to it (while living) on neighbourhood level (see
Appendix B7). One remarkable finding was that in Ede Reehorst everyone that was exposed to Fastfood,
also consumed it. However, when comparing Ede and Wageningen, can be seen that relatively more
people consume Fastfood (38%) from the people exposed (51%) to Fastfood in Wageningen, but total
more people consume Fastfood in Ede, where 63% exposed and 41% susceptible to Fastfood (see tables
53 t/m 56, Appendix B7). When differentiating in gender, can be seen that more woman were exposed
and susceptible than men (see table 57, Appendix B7).
To find the relation between exposure and susceptibility, is explored if a correlation exists between the
frequency of exposure and the frequency of susceptibility to Fastfood outlets (while living). Therefore, a
Pearson correlation test was recovered (see table 25, Appendix B6). The test showed a positive medium
and significant correlation (r=0,529, p=<0,001, N=72), which could mean that the more people are
exposed to Fastfood the more people are susceptible while living. The same test was also conducted to
see if a correlation exists between the frequency of exposure and the frequency of susceptibility to
Fastfood outlets (while commuting), a Pearson correlation test was recovered (see table 26, Appendix
B6). The test showed a positive medium and significant correlation (r=0,522, p=<0,001, N=59), which
could mean that the more people are exposed to Fastfood the more people are susceptible while
commuting.
When looking at the graphs (see fig. 20 and 21) two posssitive correlation (the rising trend line) between
suscceptiblity and exposure seems to exist for both living and commuting, since the frequency of people
exposed to Fastfood outlets increases slgihtly when the frequency of people that are susceptible to buy
Fastfood increases.
Comparison exposure and susceptilbity
When comparing living to commuting we can see that more people were exposed to Fastfood outlets
when commuting (59%) against while living (52%). However, more people were susceptibe to buy
Fastfood when living (37%) against while commuting (29%) (see tables 53 t/m 56, Appendix B7). When
differentiating in gender, can be seen that more woman consumed Fastfood while living and more men
consumed Fastfood while commutin (see table 57, Appendix B7).
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Figure 20 Graph showing the linear correlation between the frequency of exposure and the frequency of susceptibility while
living. The x-axis presents the frequency of exposure of people inside a hotspot/non-hotspot. The y-axis presents the
frequency of susceptibility inside a hotspot/non-hotspot. R coefficient shows a positive correlation, which would mean more
exposure to Fastfood outlets would lead to more susceptibility while living. Several points consist of multiple points on top of
each other, because multiple people answered the same. Also, when outliers were removed a positive significant correlation
seemed to exist.

Figure 21 Graph showing the linear correlation between the frequency of exposure and the frequency of susceptibility while
commuting. The x-axis presents the frequency of exposure of people inside per mode of transport. The y-axis presents the
frequency of susceptibility inside per mode of transport. The R coefficient shows a positive correlation, which would mean
more exposure to Fastfood outlets would lead to more susceptibility while commuting. Several points consist of multiple
points on top of each other, because multiple people answered the same. Also, when outliers were removed a positive
significant correlation seemed to exist.
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5.2 Spatial analysis - obesity (SRQ3
5.2.1 Obesity and Fastfood outlets
5.2.1.1 Neighbourhood scale
When comparing the percentage of people with obesity and the density of Fastfood outlets on
neighbourhood scale from all the municipalities in the Foodvalley region, a barely to no positive and
insignificant correlation can be found between the two variables (r=0.08, p=0,22) (see table 62 , Appendix
C2.2). This is confirmed when looking at the graph (see fig. 22), the trend line is almost horizontal. Which
means the two variables are statistically barely to not related to each other, an increase in Fastfood
density does statistically not necessarily need to lead to a higher rate of obesity.
Also, a weak positive and insignificant correlation was found between the percentage of people with
obesity and the density of Fastfood outlets on neighbourhood scale only within Ede (r=0,13, p=0,26) and
only within Wageningen (r=0,17, p=0,35) (see table 60 and 61, Appendix C2.1).
When looking at the maps created in ArcGIS also less association between the two variables is visible (see
fig. 23 and 24). The Fastfood outlet map, shows the number of Fastfood outlets per neighbourhood
(density). The obesity map shows the obesity density per neighbourhood. Both maps show the density on
the whole Foodvalley region per neighbourhood and zoomed in on Ede and Wageningen (with the 8
selected neighbourhoods marked red). As can be seen, the neighbourhoods with a high obesity rate do
not have necessarily a higher Fastfood outlets density. For example, when looking at Wageningen
Binnenstad, can be seen that a relatively low obesity rate is in place, but a high rate of obesity.
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Figure 22 Correlation between Fastfood density and percentage of people with obesity (neighbourhood scale) in the whole
Foodvalley Region.
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Figure 23 The Fastfood outlet density per neighbourhood (left: zoomed in on Ede and Wageningen; right: Foodvalley Region
level).

Figure 24 Obesity percentages per neighbourhood (left: zoomed in on Ede and Wageningen; right: Foodvalley Region level).
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5.2.1.2 Municipality scale
When comparing the percentage of people with obesity and the density of Fastfood outlets on
municipality scale, a medium positive correlation can be found between the two variables (r=0,58).
However, the correlation is insignificant (with p=0,16) (see fig. 25 and table 63, Appendix C2.3). Although,
when looking at the maps created in ArcGIS an association between the two variables would be visible
(see fig. 26). As can be seen, the municipalities of Ede, Rhenen and Veenendaal have the highest
percentages of obesity, because they are darker in colour. Also, Ede and Veenendaal have the highest
density of Fastfood outlets because they are darker in colour. The municipality’s value was based on the
sum of neighbourhood values per municipality.
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Figure 25 Correlation between Fastfood density and percentage of people with obesity (municipality scale)

Figure 26 Fastfood outlets (left) and obesity percentages (right) per municipality.
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5.2.2 Controlling variables
The controlling variables are here to see if the obesity is influenced by other factors, than solely by the
variable Fastfood outlets density. But since no correlation between obesity and Fastfood outlets has been
found in this research. The controlling variables are of less importance for filtering out other causes of
obesity, for a possible relationship between Fastfood outlets and obesity. Since Fastfood outlets is not
explained as a cause of obesity, other variables could be a cause of obesity.
Therefore, the combination between the control variables sport and income have been separately
calculated on its own in correlation with obesity (municipality level). For sport relatively strong negative
and significant correlation has been found (r=0,79, p=0,03) (see table 63, Appendix C2.3), which means
sport seems to be correlated as a cause of obesity. When looking at fig. 27 can be seen that the more
people do sports in the municipality the less obesity appears to be. But for income a strong and
insignificant correlation has been detected (r=0,79, p=0,12) (see table 64, Appendix C2.3), which could be
no correlation between the obesity percentage and income on municipality level. The control variables
were calculated on municipality level since no other information was available.

Figure 27 Number of people doing sports per municipality (%).
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6. Discussion
In this chapter is discussed what the expectations were (based on literature research, and discussed in
chapter 4) and the explanation of the results per sub-research question. Subsequently, new insights,
limitations & future research are presented.

6.1 Exposure (SRQ1)
Expectation
In general, was expected that the people that live in neighbourhoods that were selected as Fastfood
hotspots in this research, would have a higher exposure rate to Fastfood outlets. At the other hand, for
commuting people’s exposure depends, since someone living in a non-hotspot area, still could reach a
high exposure by commuting through other hotspot neighbourhoods. However, the exposure of people
commuting should be higher than in their own neighbourhood because they come across different
neighbourhoods and therefore have more chance of passing by a Fastfood outlet. Also, was expected that
people traveling by car are most exposed to Fastfood while commuting, because most of the time this is
the fasted mode of transportation.
Explanation
First, in this research the majority of people had a relatively low exposure for both dimensions, since most
answers were given to the left side of the range (see fig. 12 and 14). The majority of people passed by a
Fastfood outlet less than 3 times a day, what could be explained the low number of Fastfood outlets in
almost every neighbourhood, when not a hotspot (see fig. 23), and probably most people living outside
the city centre which is mostly concentrated with Fastfood outlets. People living in non-hotspot
neighbourhoods, therefore automatically could have less exposure compared to people living in hotspots.
This low exposure could lead to a low susceptibility, what than could lead to a lower risk on unhealthy
eating behaviour according to the adjusted public health model (fig. 3). Also, this low exposure could be
due to that people are not aware or under educated on what Fastfood outlets are and they therefore do
not know if they would have a higher exposure (Kelly et al., 2015). This unawareness could be due to
social norms, which normalises the environment people are around a lot in, and therefore they do not
know which outlets are categorized as Fastfood (Van Rongen, 2020).
Corresponding to the expectations, from this research could be assumed that people living in hotspots
both in Ede and Wageningen passed by more (are more exposed) to Fastfood outlets (69%) inside their
neighbourhood than the people living in neighbourhoods categorized as less of a hotspot (31%). What
could be explained by the fact that the more a neighbourhood is a hotspot, the more Fastfood outlets are
present, which means the more people living inside that neighbourhood would be exposed to Fastfood.
Overall, the exposure to Fastfood is already higher by the fact that more Fastfood outlets are around.
Although, people that were commuting were relatively slightly more exposed to Fastfood outlets (59%)
than when they were living (52%), what could be explained by that 70% of all exposure to Fastfood outlets
takes place outside the neighbourhood (Burgoine & Monsivais, 2013). What means that people are more
exposed to Fastfood outlets when outside their own neighbourhood. Also, relatively most people
commuting were exposed to Fastfood when traveling by public transport, what could be explained by the
fact people that travel by public transport mostly need to pass by certain public transportation hubs,
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where mostly Fastfood outlets are concentrated (Smoyer-Tomic et al., 2008, p.9). At the other hand,
people might work at home and therefore and they do not have to commute to work, what leads to less
exposure possibilities. Still, the exposure while living and commuting is quite comparable.
New insights
In general, people in Ede and Wageningen living in hotspots are assumed to be more exposed than in nonhotspots and people commuting are more exposed than people while living. Also, people are more
exposed to Fastfood outlets when traveling by public transport than the other modes of transport, like by
car. Still, in total the exposure of people to Fastfood outlets seems to be low.

6.2 Susceptibility (SRQ2)
Expectation
Similarly, to the expectation of exposure of people, was expected that people living in Fastfood hotspot
area´s would have a higher chance on being susceptible to Fastfood outlets, since they were expected to
be more exposed to them. And was expected that the susceptibility of people commuting would be higher
than people living, since also was expected for the exposure to be higher. Also, was expected that people
traveling on foot or bike, would be more susceptible to buy Fastfood, since they can easily access the
Fastfood outlets, without the threshold of seeking a parking place or so.
Explanation
First, the majority of the people had a relatively low susceptibility to Fastfood for both dimensions, since
most answers were given to the left side of the range (see fig.16 and 18). The majority of people
consumed Fastfood outlet less than once a week, what could be explained by the low number of Fastfood
outlets in almost every neighbourhood, when not a hotspot (see fig. 23), and probably most people living
outside the city centre which is mostly concentrated with Fastfood outlets. People living in non-hotspot
neighbourhoods, therefore automatically could have less exposure compared to people living in hotspots
and therefore also less susceptibility. Also, less than once a week consuming Fastfood seems low, when
comparing this to less than 5 times a week according to Bahadoran et al. (2015). This low susceptibility
could lead to a lower risk on unhealthy eating behaviour according to the public health model (fig. 3). This
low amount of consumption could be due to different factors: people may follow an advice to not eat
Fastfood more than once a week (Bahadoran et al., 2015) or a relatively big part of the respondents lives
in Wageningen. In Wageningen people might eat above average healthier, for example the percentage of
people overweight also is lower than elsewhere (compared to Ede) (RIVM, 2020). The consumption of
Fastfood could for example be due to the social norms of people, when the rest of the people eat less
Fastfood, more people might do so (Van Rongen, 2020).
Corresponding to the expectations, from this research could be assumed people living in hotspots both in
Ede and Wageningen are the most susceptible to Fastfood outlets inside their neighbourhood (52%).
Which links to a study by Van Rongen et al. (2020), people that have more exposure to Fastfood outlets in
their environment are more likely to consume Fastfood. Also, people commuting were relatively less
susceptible to Fastfood outlets (29%) than when they were when living (37%). However, this differs partly
from the expected result, that people buy Fastfood more often when commuting, since the exposure to
56

Spatial food availability affecting eating behaviour

Fastfood also is higher outside the neighbourhood (Burgoine & Monsivais, 2013), which this research only
proves right for men. On the contrary, this research showed that the exposure whilst commuting was
higher than the exposure whilst living, what means that it had made sense for commuting people to also
buy more Fastfood. What would be confirmed by the increase in people eating out-of-home that has been
taking place (Janssen et al, 2018). Although, according to Smith et al. (2013) even though people eat out
increasingly, consumption at home in the U.S. still is the biggest part of people’s diet. And ‘’half of all
energy from fast food is consumed at home’’, which explains that consumption of Fast-food happens
more at home than whilst commuting. For example, people can just buy Fastfood in their neighbourhood,
at an outlet that they are familiar with, and consume it at home. Further, it could be that due to the
current Covid-19 pandemic people rather eat at home, than eating out, due to more chance on getting
infected with the Covid-19 virus (Steenbruggen et al., 2020).
However, both while commuting and while living, a person could be not susceptible at all, since
susceptibility is about personal factors. Further, are people traveling by public transport far more
susceptible to buy Fastfood when commuting than by other modes of transport, what could be explained
by the fact that people traveling by public transport are far more exposed to Fastfood outlets and are
therefore also more likely to be susceptible (Smoyer-Tomic et al., 2008, p.9). For this reason, when
focusing on reducing the consumption of Fastfood while commuting, public transportation should be a
focus point.
New insights
In general, people in Ede and Wageningen living in hotspots consume more Fastfood than in non-hotspots
and people living in neighbourhoods are consuming more than people commuting. Also, people traveling
by public transport consume more than people that travel with other modes of transport. Still, in total
consumption of Fastfood due to the influence of Fastfood outlets seems to be low.

6.3 Spatial analysis - obesity (SRQ3)
Expectation
A significant positive correlation between the obesity rates and Fastfood outlet density on both
neighbourhood and municipality level were expected. In the hotspots, where the Fastfood density is the
highest, people would be more exposed to Fastfood, which in combination with higher susceptibility
could be related to higher rates of obesity.
Explanation
However, from this research could be assumed that, both on neighbourhood and municipal level, a higher
density of Fastfood does not lead to more obesity, which is confirmed by researched by Fraser et all.
(2010) and Sienkiewicz (2010). This result could therefore point on other causes of obesity, rather than a
high density of Fastfood outlets. For example, sport which was one of the control variables, which seems
to lead to more obesity. According to research by Cetateanu & Jones (2014) a higher social economic
status of people is strongly correlated to less obesity, and the other way around. However, in this
research a higher income does not lead to less obesity (see chapter 5.2.2.). Further, is less physical activity
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correlated to more obesity in this research (see chapter 5.2.2.), which is confirmed by research by PH
Wilding (2001).
New insights
According to this research in the Foodvalley Region, a higher density of Fastfood outlets is not related to
higher obesity rates. However, the amount of people that perform sport seems it could be a cause of
obesity.

6.4 Connections
A correlation between exposure and susceptibility while living controlled for the area to be a hotspot or
not was expected, and a correlation between the exposure and susceptibility while commuting controlled
for the mode of transport.
From the results could be assumed that, both while living and commuting, a high exposure would lead to
a high susceptibility. Which means that when more people are exposed to Fastfood, also more people
would consume Fastfood, what leads to a unhealthy eating behaviour (see chapter 2.3), this is confirmed
by Li et al. (2009). This would for example mean that people living in Fastfood dense areas, would have a
higher exposure and therefore a higher consumption of Fastfood. However, it is therefore more logical
that more exposure during commuting also would lead to more consumption of Fastfood. Still, just the
chance on consuming more Fastfood is higher with a higher exposure, but this does not always mean that
people consume more. Which also is the case in this research, although people are more exposed during
commuting, their consumption seems to be lower than that of peoples living environment. Also, not all
other factors have been considered influencing the possibility on unhealthy eating behaviour, like income
and education could be (Kokkoris & Stavrova, 2021), which means that that there is possibility that the
eating behaviour is not caused by the Fastfood outlets, but by another factor. Which then would lead to a
higher chance on getting obesity. Although, the results that people had a relatively low exposure,
followed by a low susceptibility, could mean a smaller chance on getting obesity. This suggest that
according to this research Fastfood outlets do have a (little) effect on eating behaviour of people. Also,
since Fastfood outlets do not directly influence the chance on getting obesity, they could indirectly
influence the chance on getting obesity via eating behaviour.

6.5 Limitations and future research
Research complexity
This research contributes to solving a part of a bigger and more complex issue. The methods used are one
possible way of measuring a part of the eating behaviour of people in relation to Fastfood, however also
other modes of measurement are possible. So, could the exposure and susceptibility also be measured
through spatial analysis, instead of a survey approach. In this way for example peoples exposure could be
measured by the distance to Fastfood outlets and their susceptibility by mapping peoples routes with a
GPS tracker (Liu et al., 2020). Another alternative and more innovative method of research would be
asking people to draw their most common daily commuting route (for example to work) and compare
that to the spatial analysed Fastfood outlet data. In this way, the social and spatial part of research
methods are combined again.
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Also, people’s food choices are influenced by other components, like income, preferences etc. (see
chapter 1), from which only a few are considered. To make evidence stronger, it is necessary to take all
components into account that influence eating behaviour of people. However, this research is lacking the
possibilities for such complex research. Most of the time research only tries to solve a part of complex
problem, to keep the research manageable. Other causalities of eating behaviour could have a great
influence of the outcome and therefore on the conclusion of this research, since of course not every
element was taken into account.
When is Fastfood unhealthy?
Further, no clear guidelines are present on the amount of Fastfood that is recommended to be eaten for it
to be unhealthy. Which means that even when the outcomes of survey questions seem like not harmful,
because most people eat Fastfood less than once a week, the outcome still could be harmful.
Subjectivity
Some survey questions still related on subjectivity, which always a difficult component in measuring
human behaviour. Therefore, it could be that people answer and interpret the question in another way as
expected, but also might people not wanting to speak the truth, or they are just under-educated on the
subject. For example, the majority answered to personally eat healthy, although with 50% of the Dutch
population overweight (RIVM, 2020), still lots of apparently do not eat as healthy as think they do. So, it
could be the case that the sample group accidental really is eating healthy, people did not tell the truth or
people were unaware of themselves eating unhealthy. Also, people could just be unaware of the number
of times one passes by a Fastfood outlet, or one does not define the outlet as a Fastfood outlet. However,
when making the survey questions this subjectivity was tried to be kept in mind.
Sample size and area
Also, a 90% confidence interval has been used in the survey research, which means that there is 90
percent chance that the results are representative for the whole population size, instead of just for the
sample size. However, also a 95 percent interval could have been used, which is 5 percent more secure for
the results to be representative. But to be able to reach this level, a sample size of 378 people would have
been needed. Instead, a sample size 234 people was reached, which means that the results only would be
valid with a 90% confidence level, and a sample size of 68 was needed for it to be valid. For the current
sample size and a confidence level of 95 percent, it would mean that the results only are representative
for the sample size and not the whole population. For future research, a bigger sample size is needed, in
able for the confidence level to be higher and therefore the results to be 5 percent more representative
for the total population.
Next to that, was the surveys sample size based on people living in one of the 8 pre-selected
neighbourhoods maybe to short-sighted in Ede and Wageningen, what could give a less precise result.
When considering all neighbourhoods in both Ede and Wageningen, the results could be completer and
more precise since a bigger scope could provide a bigger variation in demographic characteristics of
different neighbourhoods (Israel, 1992). Therefore, in the future, research should include all
neighbourhoods in Ede and Wageningen and maybe even in the whole of the Foodvalley Region, since
neighbourhoods in Scherpenzeel could for example differ from a bigger city/municipality.

59

Spatial food availability affecting eating behaviour

Also, the responses were for some neighbourhoods not evenly distributed, for example Kortenoord-oost
(not a hotspot), in at least two times the number of answers were given compared to other
neighbourhoods. For this reason, comparing neighbourhoods was better by comparing percentages than
comparing absolute numbers. This big difference in number of responses in this neighbourhood might be
caused by high amount of relatively young people, and higher educated people living here which makes
them maybe more helping and understanding in helping someone with his research. Also, the nice
weather might have played a role here, whilst the area was visited, since people are maybe more
optimistic in filing in a survey (Keller et al., 2005). To get a more even distribution of responses for all
neighbourhoods, maybe more time can be taken to conduct the survey, and after a certain time an
evaluation can show in which neighbourhoods more responses are needed. Next time, more effort could
go in exposing people living in hotspots to fil out the survey.
This uneven distribution also was the case for gender, three quarters of people that filled out the survey
were woman, who could be due to various reasons (woman were more eager to fil out the survey, men
were at work when the survey was conducted, etc.). Next time, this could be adapted by conducting the
survey for example in the evening, when men that were at work, could be at home.
Hotspot classification
Although, in total the biggest amount of people exposed to Fastfood was living inside an indicated
hotspot, not in all hotspots people were more exposed than in non-hotspots. For example, Wageningen
Binnenstad and Ede Reehorst, were indicated a hotspot, but the data showed a different result. This could
be due to luck, a sample size that is too small, or the present Fastfood outlet do not cross peoples’ routes,
but this could also show that hotspots may be chosen based on different indicators next time. For
example, the threshold for being characterised a hotspot could be higher than 3 Fastfood outlets.
However, when looking at Wageningen Binnenstad can be seen that unless the highest amount of
Fastfood outlets in this neighbourhood, still the exposure is lower than for example De Hooilanden (which
has only one Fastfood outlet). This phenom could be linked to the fact that people that have more
Fastfood around normalise this environment and shape unhealthier norms, and therefore people may feel
less exposed to Fastfood, than they actually are (Van Rongen, 2020). Still, when selectin the
neighbourhoods for this research several factors played a role in choosing them, but due to complexity of
investigating more neighbourhoods, was stick to these ones.
Working dimension and other variables
Further, the survey research is lacking the ‘work‘ dimension as a place where people are exposed or
susceptible to Fastfood outlets, as a separated dimension. In this research the working location is kind of
included in the commuting dimension, since people also pass by the Fastfood outlets in their direct
working environment. Also, ‘working’ is included in the results, because 35 people live in the same
neighbourhoods as were they commute, therefore their exposure and susceptibility measurement values
are the same as for living. Another reason for not including this dimension separately is because it would
take more time to fill out the survey for people. However, to make the research more whole, also the
working dimension could be included separately in future research, according to Burgoine et al. (2014).
Further, was physical activity included in the survey as another variable influencing people’s Fastfood
consumption, but income was not. People’s social economic status however could play a big role in
people’s consumption pattern (Block et al., 2004).
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Further, as in the risk model by Jarret & Kontgis (2010), the adaptation dimension is one that could be
explored more in future research. Next to, finding out about correlation between the three dimensions of
the health risk model (exposure, susceptibly and adaptation).
Obesity and other causes
For the last research question results did not show the expected correlation between obesity and
Fastfood outlets, which also is confirmed by other studies (Fraser et al., 2010). However, it could be that
still more research is needed on for example a bigger population, since other research sometimes
suggests that a correlation does exist (Block et al., 2010; Hanibuchi et al., 2011; Woodgate & Skarlato,
2015, Li et al., 2009). Also, the lack of data points on municipal level, are and extra possible reason for no
correlation between Fastfood outlets and obesity, although the municipality’s values were based on the
sum of neighbourhood values per municipality. Besides no correlation also is an outcome, for planners
and policy makers to base decisions on, when no correlation exist between obesity and Fastfood outlets,
planners know this something they not necessarily need to consider when for example designing a new
neighbourhood. However, according to the adapted public health model, exposure and susceptibility
could still indirectly lead to a higher chance on obesity. Also, when Fastfood outlets and obesity are not
significantly correlated. Further, in future research more precise control data could be gathered to
compare as a possible other cause of obesity, on neighbourhood level preferably, which is also connected
to the complexity of the problem.
Weighting limitations
There are several limitations that have more influence on the results of this research than others. The
complexity of the of the problem is one of the biggest since a lot of several other factors could influence
eating behaviour, rather than Fastfood outlets. It is hard to connect all other causalities of eating
behaviour directly to this research, therefore the outcome of this research could be different when
conducted the next time, for example just because people’s food preference changed due to changing
climate etc. Further, had a great influence on the results of this research were the 8 chosen
neighbourhoods and whether they were a hotspot or not. This could have had a great influence on
whether people were exposed or susceptible to Fastfood outlets, what could have led to a different
outcome. This also is part of the complexity of solving the problem, one research can not investigate
everything due to complexity problems. The other named limitations weight less to the outcome of this
research but still are important.
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7. Conclusion
In this research, the research question:
’ To what extent is the spatial availability of Fastfood outlets related to the eating behaviour and obesity
of people in Ede and Wageningen? ’
was addressed through a quantitative survey and GIS method on Fastfood outlets and their effect on
people’s eating behaviour. In total this research gives new insights in whether a difference in eating
behaviour exist while commuting or living in Ede or Wageningen. Also, the research gave a unique look on
eating behaviour and its possible correlation to the presence of Fastfood outlets, via the health risk
model, in which eating behaviour was a product of exposure and susceptibility of people to Fastfood
(SRQ1 & 2), and where obesity was a possible consequence of this eating behaviour (SRQ3).
The inhabitants of Ede and Wageningen were exposed to Fastfood outlets relatively little per day
compared to the number of Fastfood outlets present. The majority of respondents passed by a Fastfood
outlet less than three times per day while commuting and living combined, although people commuting
passed by more outlets than people that were in their living environment. Also, the inhabitants of Ede and
Wageningen were susceptible to Fastfood outlets relatively little per week compared to the number of
Fastfood outlets present and the results of other studies. The majority of respondents visited/consumed
Fastfood (outlets) less than once a week while commuting and living combined, although people living
consumed more than people that were commuting. However, for both exposure and susceptibility
positive correlations with Fastfood outlets were found. Still, the exposure and susceptibility differ
sometimes depending on several factors: a neighbourhood being a hotspot, the city, gender, education
physical activity etc. Further, no significant spatial correlation was found between the density of Fastfood
outlets and obesity in the Foodvalley Region.
In the context of the health risk model, more exposure, might lead to a higher chance of an increased
consumption of Fastfood. In turn, this may lead to a certain degree of (unhealthy) eating behaviour, since
a positive correlation seems to exist between the frequency of exposure and the frequency of
consumption. Although, Fastfood outlets do not have a direct impact on the probability to become obese,
they are able to influence eating behaviour and thereby indirectly the occurrence of obesity. However,
since this research covers only a part of unhealthy eating behaviour, there are also other factors affecting
eating behaviour and obesity.
To conclude, according to this research the spatial availability of Fastfood outlets, as one of the elements
of the physical food environment, seem to negatively influence eating behaviour of people, possibly
leading to a higher a chance of developing a diet related disease (like obesity). However, Fastfood outlets
do not directly affect obesity in this research. And although, people’s eating behaviour was not as
unhealthy as expected, some clear differences appeared in the influence of Fastfood outlets between the
different dimensions (commuting and living), the density of Fastfood outlets per area (neighbourhood,
city or hotspot) or people’s gender.
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8. Recommendations
8.1 Scientific recommendations
This research should contribute as a steppingstone for future research in this research area. In future
research it is important for the limitations, called upon in paragraph 6.4, to be considered. First, the
number of responses should be higher and more evenly distributed to be able to use a higher confidence
interval (of 95%) to base more trustworthy conclusions on. Further, more focus could be put on all the
neighbourhoods and even cities other than Ede an Wageningen, to see if the results of this research are
the same in another context. Next to that, could be used another threshold to select Fastfood hotspots, to
only filter out the dense areas. And to get even more precise results the working location could be
included as a dimension next to the living and commuting dimension. Also, future research could focus on
exploring other factors of eating behaviour being influenced by Fastfood outlets or what other factors in
the physical food environment influence eating behaviour. Next to, the adaptation of the physical food
environment and its possible effect on eating behaviour. Also, further exploration of the working location
as place where people could be influenced in their eating behaviour and the exploration of effects on
obesity.
The combination of the GIS and survey analysis method is an interesting element to re-use in future
research, since this gives a multi-dimensional view on the research. Even when the outcome of the GIS
analysis did not give the expected result, the analysis was also helpful to base the hotspots on. Also, the
chance of conducting the survey towards a more personal approach, delivered way more responses.

8.2 Societal recommendations
This study could provide more information and ideas about what should be considered in spatial planning
to improve people’s health. According to the ‘health risk model’ (see fig. 3) the adaptation dimension is
where human actions intervene in vulnerability (in this case exposure and susceptibility), to improve
public health (and therefore reduce the health risk for society). For planners and policy makers, this
research could be of importance to inform about current situations and to stimulate future
experimentation, to get evidence to get legal access to certain food environment intervention tools, like
zoning out Fastfood outlets in certain areas (Smoyer-Tomic et al., 2008). For example, for the design of
new neighbourhoods and the redesign of existing neighbourhoods.
Since, this study has found a correlation between Fastfood outlets and eating behaviour of people, policy
makers and planners should take the influence of Fastfood outlets in the neighbourhood, but also at
transportation hubs, into account when for example planning new construction sites. In this way diet
related diseases, influenced by the physical food environment, could be reduced in the future, to improve
public health. However, more future research is needed to control the data for other causable variables
possibly affecting peoples eating behaviour and in other contexts. Spatial planning could play a part in
doing research and possibly re-designing the physical food environments (AgendaStad, 2021). It might for
example be necessary to plan healthier neighbourhoods, since the local food environment does influence
the eating behaviour of people. Further, could people be set up better education and lunch programs on
importance of healthy eating and therefore eating less Fastfood, like for example the School Lunch Act in
Japan (Tanaka & Miyoshi, 2012). This education could even take place targeting mostly vulnerable
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neighbourhoods, the areas where people consume most Fastfood (the hotspots mostly) and based on
other causes of eating unhealthy.

Overall, when it is the physical food environment that influences people’s food choices, people still
need to make the decision themselves. But why not make the food choice fairer for people, and make
people have a fairer choice, by evening out the spatial availability of healthy food outlets to the
availability of unhealthy ones. In this way spatial planning tries to do its part in taking care of the
public health, by trying to reduce the possible influence of unhealthy eating behaviour through the
physical food environment and reducing the possible health risk on diet related diseases.
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Appendix
A. General information

City
Ede

Neighbourhood
Centrum Ede
De Steinen
De Velden en beken
Reehorst

Population size (per
neighbourhood)
3675
2550
2285
4135

Population size (per
city)
12645

Wageningen

De Hooilanden
2200
Kortenoord-oost
1875
Binnenstad
2855
Wageningen
Campus
770
Total population
Table 7 Population size per neighbourhood and per city, Ede and Wageningen.

7700

20345

B. Survey analysis
B1

Exposure-living

Figure 28 The distribution of people exposed to Fastfood outlets while living (on hotspot level). The x-axis
presents the number of Fastfood outlets that people are exposed to per day (while living), people were not more
than 7 times per day exposed. The y-axis presents the location (hotspot) where people live. The boxplots show
the variation of frequency that people are exposed to Fastfood outlets within the neighbourhood they live in.
The few individual points in the graph, represent individual outliers, and their case number.
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Living
Total
amount
69
162

Exposure
Men
Woman

Total exposed
35
88

Percentage exposed
51%
54%

Table 8 The absolute and relative numbers of people exposed to Fastfood outlets while living (per gender).
The ‘total amount’ column is defined as the total amount of people that responded per gender. The ‘total
exposed’ column is defined as the total amount of people that responded that are exposed to Fastfood
outlets per gender. The ‘percentage exposed’ column is defined as the total amount of people that
responded that are exposed to Fastfood outlets per gender, as a percentage of the total amount of people
that responded per gender.
Symmetric Measures 5 & 1a
Approximate
Value
Nominal by Nominal

Cramer’s V

Significance

.662

N of Valid Cases

.000

234

Table 9 Showing the association (using Cramer’s ’V) between the number of people exposed to Fastfood
outlets (while living) and the neighbourhood they live in (living location). For this question 5 and 1a are
correlated.

Symmetric Measures 5 & 1c
Approximate
Value
Nominal by Nominal

Cramer’s V

N of Valid Cases

Significance

.241

.000

234

Table 10 Showing the association (using Cramer’s ’V) between the number of people exposed to Fastfood
outlets within a hotspot or not. For this question 5 and 1c are correlated.

B2

Exposure – commuting

Exposure
Men
Woman

Commuting
Total exposed
Percentage exposed
40
58%
81
50%

Table 11 The absolute and relative numbers of people exposed to Fastfood outlets while commuting (per
gender). The ‘total amount’ column is defined as the total amount of people that responded per gender.
The ‘total exposed’ column is defined as the total amount of people that responded that are exposed to
Fastfood outlets per gender. The ‘percentage exposed’ column is defined as the total amount of people
that responded that are exposed to Fastfood outlets per gender, as a percentage of the total amount of
people that responded per gender.
Symmetric Measures 7 & 4
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Approximate
Value
Nominal by Nominal

Cramer’s V

.286

N of Valid Cases

Significance
.001

228

Table 12 Showing the association (using Cramer’s ’V) between the nominal variables the number of people
exposed to Fastfood outlets while commuting and the mode of transport they use. For this question 7 and
4 are correlated.

B3

Susceptibility – living

.
Figure 29 The distribution of people susceptible to Fastfood outlets while living (on hotspot level). The x-axis
presents the number of Fastfood outlets that people are susceptible to per day (while living), people were not
more than 7 times per day susceptible. The y-axis presents the location (hotspot) where people live. The
boxplots show the variation of frequency that people are susceptible to Fastfood outlets within the
neighbourhood they live in. The few individual points in the graph, represent individual outliers, and their case
number.

Susceptibility
Men
Woman

Total
amount
69
162

Living
Total
susceptibility
25
76

Percentage
susceptible
36%
47%

Table 13 The absolute and relative numbers of people susceptible to Fastfood outlets while living (per
gender). The ‘total amount’ column is defined as the total amount of people that responded per gender.
The ‘total susceptible column is defined as the total amount of people that responded that are susceptible
to Fastfood outlets per gender. The ‘percentage susceptible’ column is defined as the total amount of
people that responded that are susceptible to Fastfood outlets per gender, as a percentage of the total
amount of people that responded per gender.
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Symmetric Measures 6 &1a
Approximate
Value
Nominal by Nominal

Cramer's V

N of Valid Cases

Significance

.294

.012

153

Table 14 Showing the association between the number of people susceptible to Fastfood outlets within
their own neighbourhood and the neighbourhood they live in. For this question 6 and 1a are correlated.
Symmetric Measures 6 & 1c
Approximate
Value
Nominal by Nominal

Cramer's V

N of Valid Cases

Significance

.156

.445

153

Table 15 Showing the association (using Cramer’s ’V) between the number of people susceptible to
Fastfood outlets within their own neighbourhood and hotspots/less hotspot they live in. For this question 6
and 1c are correlated.

B4

Susceptibility – commuting
Commuting
Total
susceptibility
25
36

Susceptibility
Men
Woman

Percentage
susceptible
36%
22%

Table 16 The absolute and relative numbers of people susceptible to Fastfood outlets while commuting
(per gender). The ‘total amount’ column is defined as the total amount of people that responded per
gender. The ‘total susceptible’ column is defined as the total amount of people that responded that are
susceptible to Fastfood outlets per gender. The ‘percentage susceptible’ column is defined as the total
amount of people that responded that are susceptible to Fastfood outlets per gender, as a percentage of
the total amount of people that responded per gender.
Symmetric Measures 4 & 8
Approximate
Value
Nominal by Nominal
N of Valid Cases

Cramer’s V

.150

Significance
.627

151

Table 17 Showing the association (using Cramer’s ’V) between the number of people susceptible to
Fastfood outlets per mode of transport. For this question 4 and 8 are correlated.
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Symmetric Measures 4 & 8 (gender splitted)
Approximate
@13_gender

Value
Cramer’s V

Men

Significance

.389

.045

47
Cramer’s V

Woman

.146

.885

102

Table 18 Showing the association (using Cramer’s ’V) between the number of people susceptible to
Fastfood outlets per mode of transport. For this question 4 and 8 (gender splitted) are correlated.

B5

Other possible causes of susceptibility (correlations)

Susceptibility (while living)
@6_ff_buy_nh * @9_ownfood
Symmetric Measures
Approximate
Value
Nominal by Nominal

Significance

Phi

.191

.707

Cramer's V

.135

.707

N of Valid Cases

150

Table 19 Showing the association (using Cramer’s ’V) between the number of people susceptible to
Fastfood outlets while living and whether people bring their own food. For this question 6 and 9 are not
significant correlated.
@6_ff_buy_nh * @11_sports
Symmetric Measures
Approximate
Value
Nominal by Nominal

Significance

Phi

.141

.549

Cramer's V

.141

.549

N of Valid Cases

153

Table 20 Showing the association (using Cramer’s ’V) between the number of people susceptible to
Fastfood outlets while living and whether people do physical activity. For this question 6 and 10 are not
significant correlated.
@6_ff_buy_nh * 14_universiteit
Symmetric Measures

77

Spatial food availability affecting eating behaviour

Approximate
Value
Nominal by Nominal

Significance

Phi

.129

.640

Cramer's V

.129

.640

N of Valid Cases

153

Table 21 Showing the association (using Cramer’s ’V) between the number of people susceptible to
Fastfood outlets while living and whether people attended university. For this question 6 and 14 are not
significant correlated.
Susceptibility (while commuting)
@8_ff_buy_commuting * @9_ownfood
Symmetric Measures
Approximate
Value
Nominal by Nominal

Significance

Phi

.309

.073

Cramer's V

.219

.073

N of Valid Cases

150

Table 22 Showing the association (using Cramer’s ’V) between the number of people susceptible to
Fastfood outlets while commuting and whether people bring their own food. For this question 8 and 9 are
not significant correlated.
@8_ff_buy_commuting * @11_sports
Symmetric Measures
Approximate
Value
Nominal by Nominal

Significance

Phi

.249

.051

Cramer's V

.249

.051

N of Valid Cases

152

Table 23 Showing the association (using Cramer’s ’V) between the number of people susceptible to
Fastfood outlets while commuting and whether people did physical activity. For this question 8 and 11 are
not significant correlated.
@8_ff_buy_commuting * 14_universiteit
Symmetric Measures
Approximate
Value
Nominal by Nominal

N of Valid Cases

Significance

Phi

.133

.614

Cramer's V

.133

.614

152
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Table 24 Showing the association (using Cramer’s ’V) between the number of people susceptible to
Fastfood outlets while commuting and whether people attended university. For this question 8 and 14 are
not significant correlated.

B6

Connection between exposure and susceptibility (correlations)
Correlations
@5b_amount_ff_present
_nh

@5b_amount_ff_present_nh

Pearson Correlation

6b_afterchance
,529**

1

Sig. (2-tailed)
N
6b_afterchance

<,001
121

72

Pearson Correlation

,529**

1

Sig. (2-tailed)

<,001

N

72

86

**. Correlation is significant at the 0.01 level (2-tailed).

Table 25 Pearson correlation test between the frequency of exposure of people to Fastfood
outlets and the frequency of consumption of Fastfood while living. The test shows a significant
positive correlation.
Correlations
@7b_amount_ff_present
_commuting
@7b_amount_ff_present_commuting

Pearson Correlation

8b_afterchance

1

Sig. (2-tailed)
N
8b_afterchance

,522**
<,001

135

59

Pearson Correlation

,522**

1

Sig. (2-tailed)

<,001

N

59

66

**. Correlation is significant at the 0.01 level (2-tailed).

Table 26 Pearson correlation test between the frequency of exposure of people to Fastfood
outlets and the frequency of consumption of Fastfood while commuting. The test shows a
significant positive correlation.
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B7

General results (tables and graphs per survey question)

Figure 30 The absolute distribution of respondents for hotspot/non-hotspot.

Figure 31 The absolute distribution of respondents per neighbourhood in Ede and Wageningen.
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Figure 32 The relative distribution of people bringing their own food while commuting.

Figure 33 The relative distribution of people bringing their own food while commuting, and also consuming
Fastfood.
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Figure 34 The relative distribution of people who think they eat healthy.

Figure 35 The relative distribution of people finding themselves physical active.
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Figure 36 The relative distribution of age of the respondents.

Figure 37 The relative distribution of people bringing their own food while commuting.
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Figure 38 The relative distribution of people that attending or attended university.
1a_livinglocation
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

Wageningen, Binnenstad

32

13.7

13.7

13.7

Wageningen, Wageningen

17

7.3

7.3

20.9

Wageningen, De Hooilanden

48

20.5

20.5

41.5

Wageningen, Kortenoord-

55

23.5

23.5

65.0

Ede, Centrum Ede

12

5.1

5.1

70.1

Ede, Reehorst

13

5.6

5.6

75.6

Ede, De Steinen

17

7.3

7.3

82.9

7

3.0

3.0

85.9

Other

33

14.1

14.1

100.0

Total

234

100.0

100.0

Campus en Droevendaal

Oost

Ede, De Velden en Beken

Table 27 The relative and absolute distribution of responded answers to survey question 1 (living location).
Divided by neighbourhood in Ede and Wageningen.
@1c_livinglocation
Cumulative
Frequency
Valid

hotspot
non-hotspot

Percent

Valid Percent

Percent

81

34.6

34.6

34.6

153

65.4

65.4

100.0
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Total

234

100.0

100.0

Table 28 The relative and absolute distribution of responded answers to survey question 1. Divided by
neighbourhood in hotspot/non-hotspot.
@2a_workinglocation
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

Wageningen, Binnenstad

23

9.8

9.8

9.8

Wageningen, Wageningen

40

17.1

17.1

26.9

9

3.8

3.8

30.8

12

5.1

5.1

35.9

14

6.0

6.0

41.9

Ede, Reehorst

4

1.7

1.7

43.6

Ede, De Steinen

3

1.3

1.3

44.9

Ede, De Velden en Beken

2

.9

.9

45.7

Other

127

54.3

54.3

100.0

Total

234

100.0

100.0

Campus en Droevendaal
Wageningen, De Hooilanden
Wageningen, KortenoordOost
Ede, Centrum Ede

Table 29 The relative and absolute distribution of responded answers to survey question 2
(working location). Divided by neighbourhood in Ede and Wageningen.
@4_transport
Cumulative
Frequency
Valid

On foot

Valid Percent

Percent

17

7.3

7.5

7.5

104

44.4

45.6

53.1

Public transport

19

8.1

8.3

61.4

Car

75

32.1

32.9

94.3

Other

13

5.6

5.7

100.0

Total

228

97.4

100.0

6

2.6

234

100.0

Bike

Missing

Percent

System

Total

Table 30 The relative and absolute distribution of responded answers to survey question 4. Divided per
mode of transport.
@5_ff_availability_nh
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

Yes

126

53.8

53.8

53.8

No

108

46.2

46.2

100.0

Total

234

100.0

100.0
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Table 31 The relative and absolute distribution of responded answers to survey question 5, whether people
were exposed to Fastfood outlets in their neighbourhood while living.
@5b_amount_ff_present_nh
Cumulative
Frequency
Valid

Missing

Percent

Valid Percent

Percent

1

69

29.5

57.0

57.0

2

27

11.5

22.3

79.3

3

9

3.8

7.4

86.8

4

9

3.8

7.4

94.2

6

6

2.6

5.0

99.2

7

1

.4

.8

100.0

Total

121

51.7

100.0

System

113

48.3

234

100.0

Total

Table 32 The relative and absolute distribution of responded answers to survey question 5b, the frequency
people were exposed to Fastfood outlets in their neighbourhood while living.
@6_ff_buy_nh
Cumulative
Frequency
Valid

Valid Percent

Percent

Never

49

20.9

32.0

32.0

Mostly not

53

22.6

34.6

66.7

Sometimes

46

19.7

30.1

96.7

Mostly

4

1.7

2.6

99.3

Always

1

.4

.7

100.0

153

65.4

100.0

81

34.6

234

100.0

Total
Missing

Percent

System

Total

Table 33 The relative and absolute distribution of responded answers to survey question 6, whether people
were susceptible to Fastfood outlets in their neighbourhood while living.
6b_afterchance_commuting
Cumulative
Frequency
Valid

Less than once (one time a

Percent

Valid Percent

Percent

13

5.6

15.1

15.1

23

9.8

26.7

41.9

21

9.0

24.4

66.3

11

4.7

12.8

79.1

year)
Less than once (twice a
year)
Less than once (one time a
month)
Less than once (twice a
month)
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1

10

4.3

11.6

90.7

2

4

1.7

4.7

95.3

3

2

.9

2.3

97.7

4

1

.4

1.2

98.8

9 times or more often

1

.4

1.2

100.0

86

36.8

100.0

148

63.2

234

100.0

Total
Missing

System

Total

Table 34 The relative and absolute distribution of responded answers to survey question 6b, the frequency
people were susceptible to Fastfood outlets in their neighbourhood while living.
@7_ff_availability_commuting
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

Yes

123

52.6

52.6

52.6

No

111

47.4

47.4

100.0

Total

234

100.0

100.0

Table 35 The relative and absolute distribution of responded answers to survey question 7, whether
people were exposed to Fastfood outlets per mode of transport while commuting.
@7b_amount_ff_present_commuting
Cumulative
Frequency
Valid

Total

Valid Percent

Percent

1

26

11.1

19.3

19.3

2

62

26.5

45.9

65.2

3

9

3.8

6.7

71.9

4

16

6.8

11.9

83.7

5

3

1.3

2.2

85.9

6

7

3.0

5.2

91.1

7

1

.4

.7

91.9

8

3

1.3

2.2

94.1

10

5

2.1

3.7

97.8

15

1

.4

.7

98.5

more than 8

2

.9

1.5

100.0

135

57.7

100.0

99

42.3

234

100.0

Total
Missing

Percent

System

Table 36 The relative and absolute distribution of responded answers to survey question 7b, the frequency
people were exposed to Fastfood outlets per mode of transport while commuting.
@8_ff_buy_commuting
Cumulative
Frequency

Percent

Valid Percent

Percent
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Valid

Never

89

38.0

58.6

58.6

Mostly not

43

18.4

28.3

86.8

Sometimes

17

7.3

11.2

98.0

Mostly

2

.9

1.3

99.3

Always

1

.4

.7

100.0

152

65.0

100.0

82

35.0

234

100.0

Total
Missing

System

Total

Table 37 The relative and absolute distribution of responded answers to survey question 8, whether people
were susceptible to Fastfood outlets per mode of transport while commuting.
8b_afterchance_commuting
Cumulative
Frequency
Valid

Less than once (one time a

Percent

Valid Percent

Percent

26

11.1

39.4

39.4

17

7.3

25.8

65.2

14

6.0

21.2

86.4

8

3.4

12.1

98.5

1

.4

1.5

100.0

66

28.2

100.0

168

71.8

234

100.0

year)
Less than once (twice a
year)
Less than once (one time a
month)
Less than once (twice a
month)
5
Total
Missing

System

Total

Table 38 The relative and absolute distribution of responded answers to survey question 8b, the frequency
people were susceptible to Fastfood outlets per mode of transport while commuting.
@9_ownfood
Cumulative
Frequency
Valid

Yes

Total

Valid Percent

Percent

129

55.1

56.3

56.3

Sometimes

50

21.4

21.8

78.2

No

50

21.4

21.8

100.0

229

97.9

100.0

5

2.1

234

100.0

Total
Missing

Percent

System

Table 39 The relative and absolute distribution of people bringing their own food while commuting.
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@9b_ownfood_buy
Cumulative
Frequency
Valid

Valid Percent

Percent

Yes

15

6.4

7.9

7.9

Sometimes

86

36.8

45.0

52.9

No

90

38.5

47.1

100.0

191

81.6

100.0

43

18.4

234

100.0

Total
Missing

Percent

System

Total

Table 40 The relative and absolute distribution of people bringing their own food and still consume
Fastfood while commuting.
@10_healthy
Cumulative
Frequency
Valid

Valid Percent

Percent

Yes

203

86.8

87.1

87.1

No

30

12.8

12.9

100.0

233

99.6

100.0

1

.4

234

100.0

Total
Missing

Percent

System

Total

Table 41 The relative and absolute distribution of people who think they eat healthy.
@11_sports
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

Yes

133

56.8

56.8

56.8

No

101

43.2

43.2

100.0

Total

234

100.0

100.0

Table 42 The relative and absolute distribution of people who find them selves sportive.
@12_age
Cumulative
Frequency
Valid

younger than 18

Percent

Valid Percent

Percent

6

2.6

2.6

2.6

18-25

32

13.7

13.7

16.2

26-35

39

16.7

16.7

32.9

36-45

50

21.4

21.4

54.3

46-55

52

22.2

22.2

76.5

56-65

25

10.7

10.7

87.2

65 and older

30

12.8

12.8

100.0

234

100.0

100.0

Total

Table 43 The relative and absolute distribution of ages among the respondents.
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@13_gender
Cumulative
Frequency
Valid

Men

Percent

Valid Percent

Percent

69

29.5

29.5

29.5

162

69.2

69.2

98.7

Other

3

1.3

1.3

100.0

Total

234

100.0

100.0

Woman

Table 44 The relative and absolute distribution of people per gender.
14_universiteit
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

Yes

97

41.5

41.5

41.5

No

137

58.5

58.5

100.0

Total

234

100.0

100.0

Table 45 The relative and absolute distribution of people whether they attended university or not.
@4_transport * 8b_afterchance Crosstabulation
Count
8b_afterchance
Less than
once (one
time a year)
@4_transport

On foot
Bike
Public
transport
Car
Other

Total

1

Less than
once (twice a
year)
1

Less than once
(one time a
month)
0

Less than once
(twice a
month)
1

5
0

Total
3

11

5

7

4

1

28

2

4

3

1

0

10

10

7

3

1

0

21

1

0

1

1

0

3

25

17

14

8

1

65

Table 46 Crosstabs showing number of people susceptible to buy Fastfood when commuting per mode of
transport.
Crosstab
Count
@5_ff_availability_nh
Yes
@13_gender

Total

Men

35

34

69

Woman

88

74

162

3

0

3

126

108

234

Other
Total

No

Table 47 Crosstabs showing the number of people exposed to Fastfood outlets per gender while living.
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@13_gender * @7_ff_availability_commuting
Crosstabulation
Count
@7_ff_availability_commuting
Yes
@13_gender

No

Total

Men

40

29

69

Woman

81

81

162

2

1

3

123

111

234

Other
Total

Table 48 Crosstabs showing the number of people exposed to Fastfood outlets per gender while
commuting.
@13_gender * @6_ff_buy_nh Crosstabulation
Count
@6_ff_buy_nh
Never
@13_gender

Mostly not

Sometimes

Mostly

Always

Total

Men

20

12

10

3

0

45

Woman

29

40

35

1

0

105

0

1

1

0

1

3

49

53

46

4

1

153

Other
Total

Table 49 Crosstabs showing the number of people susceptible to Fastfood outlets per gender while living.

@13_gender * @8_ff_buy_commuting Crosstabulation
Count
@8_ff_buy_commuting
Never
@13_gender

Mostly not

Sometimes

Mostly

Always

Total

Men

23

19

5

1

0

48

Woman

66

23

12

1

0

102

0

1

0

0

1

2

89

43

17

2

1

152

Other
Total

Table 50 Crosstabs showing the number of people susceptible to Fastfood outlets per gender while
commuting.
@2a_workinglocation * @5_ff_availability_nh Crosstabulation
Count
@5_ff_availability_nh
Yes
@2a_workinglocation

No

Total

Wageningen, Binnenstad

16

7

23

Wageningen, Wageningen

20

20

40

6

3

9

Campus en Droevendaal
Wageningen, De Hooilanden
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Wageningen, Kortenoord-

3

9

12

11

3

14

Ede, Reehorst

4

0

4

Ede, De Steinen

2

1

3

Ede, De Velden en Beken

2

0

2

62

65

127

126

108

234

Oost
Ede, Centrum Ede

Other
Total

Table 51 Crosstabs showing the number of people exposed to Fastfood outlets per working location while
living.
1a_livinglocation * @2a_workinglocation Crosstabulation
Count
@2a_workinglocation

Other

Ede, De Velden en Beken

Ede, De Steinen

Ede, Reehorst

Ede, Centrum Ede

Wageningen, Kortenoord-Oost

Wageningen, De Hooilanden

Wageningen, Wageningen Campus

en Droevendaal
Wageningen,
Binnenstad

Total
1a_livinglocation Wageningen, Binnenstad

7

8

0

1

0

0

0

0

16

32

4

8

0

0

1

1

0

0

3

17

Wageningen, De Hooilanden

3

5

5

2

0

0

0

0

33

48

Wageningen, Kortenoord-Oost

5 11

1

8

0

0

0

0

30

55

Ede, Centrum Ede

0

0

1

0

3

1

0

1

6

12

Ede, Reehorst

1

1

0

0

2

1

1

0

7

13

Ede, De Steinen

0

0

0

0

3

1

2

0

11

17

Ede, De Velden en Beken

1

1

0

0

2

0

0

1

2

7

Other

2

6

2

1

3

0

0

0

19

33

9 12 14

4

3

2 127

234

Wageningen, Wageningen Campus en
Droevendaal

Total

23 40

Table 52 Crosstabs showing the number of people per neighbourhood per working location. The bold
number shows the people that work at same location as where they live.

Exposure (living) (q5b) (in persons)

Wageningen, Binnenstad

Total
amount
32

Total exposed
18

Percentage exposed
56%
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Wageningen, Wageningen Campus en
Droevendaal
Wageningen, De Hooilanden
Wageningen, Kortenoord-Oost

17
48
55

15
38
7

88%
79%
13%

Ede, Centrum Ede
Ede, Reehorst
Ede, De Steinen
Ede, De Velden en beken
Other
Total

12
13
17
7
33
234

10
7
12
2
12
121

83%
54%
71%
29%
36%
52%

Wageningen
Ede

152
49

78
31

51%
63%

Hotspot
Less hotspot

81
153

56
65

69%
42%

Total
amount
32

Total
susceptibility
9

Percentage
susceptible
28%

17
48
55

14
30
5

82%
63%
9%

Ede, Centrum Ede
Ede, Reehorst
Ede, De Steinen
Ede, De Velden en beken
Other
Total

12
13
17
7
33
234

9
7
3
1
8
86

75%
54%
18%
14%
24%
37%

Wageningen
Ede

152
49

58
20

38%
41%

Hotspot
Less hotspot

81
153

42
44

52%
29%

Susceptibility (living) (q6b) (in persons)

Wageningen, Binnenstad
Wageningen, Wageningen Campus en
Droevendaal
Wageningen, De Hooilanden
Wageningen, Kortenoord-Oost

Table 53 and 54 Showing the total amount of people exposed and susceptible to Fastfood outlets, the
total amount of people that responded per neighbourhood in Ede and Wageningen while living, and the
percentage of the total population that are exposed or susceptible.
Exposure (commuting) (q7b) (in persons)
Total
amount
Total exposed
On foot
17
10
Bike
104
62
Public
transport
19
16
Car
75
40
Other
13
6
Total
228
134

Percentage exposed
59%
60%
84%
53%
46%
59%
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Susceptibility (commuting) (q8b) (in persons)
Total
Total
amount
susceptibility
On foot
17
3
Bike
104
28
Public
transport
19
10
Car
75
21
Other
13
3
Total
228
65

Percentage
susceptible
18%
27%
53%
28%
23%
29%

Table 55 and 56 Showing the total amount of people exposed and susceptible to Fastfood outlets, the
total amount of people that responded per mode of transport in Ede and Wageningen while commuting,
and the percentage of the total population that are exposed or susceptible.

Gender
Living
Commuting
Exposure
Total amount
Total exposed
Percentage exposed Total amount
Total exposed
Percentage exposed
Men
69
35
51%
69
40
58%
Woman
162
88
54%
162
81
50%
Susceptibility Total amount Total suscepitlbity Percentage susceptible Total amount Total suscepitlbity Percentage susceptible
Men
69
25
36%
69
25
36%
Woman
162
76
47%
162
36
22%

Table 57 Showing the total amount of people exposed and susceptible to Fastfood outlets, the total
amount of people that responded per gender in Ede and Wageningen while commuting and while living,
and the percentage of the total population that are exposed or susceptible.
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B8

The survey

07-05-2022 12:39

Survey: Fastfood exposure & susceptibility

Survey: Fas ood exposure

& susceptibility

*To participate it is important that you live in Ede or Wageningen.
Together with the Wageningen University and the Regio Foodvalley, I conduct this survey
research to complete my Master thesis. This research is trying to find out if the food
environment has any influence on the daily pattern of people passing by Fastfood outlets
and the amount of Fastfood they consume out-of-home.
The survey defines fast food as anything that "is high in energy, low in nutrients and/or high
in fat (some even contain trans fats) snacks that contain added sugars (i.e., sweet cookies,
cream-filled sponge cakes, candy, and fizzy drinks) or have a high salt content (i.e., baked
potato chips)'' (Kavle et al., 2015). Think, for example, of fatty, salty or sweet foods, such as
hamburgers, fries, pizza, candy etc.
In this survey, first you will get a few general questions regarding your geographical location.
Followed by questions categorized into two dimensions: ‘living’ and ‘commuting’. Living is
about the situation in your own neighbourhood, where you live. And commuting is about the
route you take to work or school daily.
It is important that you answer the questions considering your normal everyday routine,
applied to the situation before the COVID-19 epidemic.
The survey will take no more than five minutes and your answers will be completely
anonymous. And questions marked with an asterisk (*) are required.
If you have any questions about the survey, please email us at: hug o.korf@wur.nl
Thank you participating in this research, I really appreciate your input!
*Vereist

General questions
First some more general wil be asked in order to put the research into context.

https://docs.google.com/forms/d/1jnL2zGbxILv7cOeXIkjSx9G0BzKHrn1WSsY2Of7myUU/edit

1/9
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Neighbourhoods Ede and Wageningen

1.

1. Which neighbourhood do you live in? *
Markeer slechts één ovaal.
Wageningen, Binnenstad
Wageningen, Wageningen Campus and Droevendaal
Wageningen, De Hooilanden
Wageningen, Kortenoord-Oost
Ede, Centrum Ede
Ede, Reehorst
Ede, De Steinen
Ede, De Velden en Beken

Anders:
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1.

2. Which neighbourhood do you work in? *
Markeer slechts één ovaal.
Wageningen, Binnenstad
Wageningen, Wageningen Campus and Droevendaal
Wageningen, De Hooilanden
Wageningen, Kortenoord-Oost
Ede, Centrum Ede
Ede, Reehorst
Ede, De Steinen
Ede, De Velden en Beken
Anders:

2.

3. Are you currently commuting or living while filling out this survey? *
Markeer slechts één ovaal.
Living
Commuting
None of the above

3.

4. How do you commute most of the time?
Markeer slechts één ovaal.
On foot
Bike
Public transport
Car
Other

Living (neighbourhood level)
The following questions are about your own living envinroment, your neighbourhood.
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1.

5. Do you have any Fastfood outlets in your neighbourhood? *
Markeer slechts één ovaal.
Yes
No (you can pass on to question 7)

2.

5b. How many times per day do you pass by (not consume) any Fastfood outlet
in your neighbourhood?
Markeer slechts één ovaal.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
more than 18
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1.

6. Do you ever buy and consume any Fastfood in your neighbourhood?
Markeer slechts één ovaal.
Never (you can pass on to question 7)
Mostly not
Sometimes
Mostly yes
Always

2.

6b. How many times per week do you buy and consume Fastfood in your
neighbourhood?
Markeer slechts één ovaal.
Less than 1 (once a year)
Less than 1 (twice a year)
Less than 1 (once a month)
Less than 1 (twice a month)
1
2
3
4
5
6
7
8
9 or more

Commuting (city level)
The following questions are about your commuting route.
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1.

7. Do you pass by any Fastfood outlet while commuting? *
Markeer slechts één ovaal.
Yes
No (you can pass on to question 9)

2.

7b. How many times a day do you pass by (not consume) any Fastfood outlet
while commuting?
Markeer slechts één ovaal.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
more than 18
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1.

8. When you pass by a Fastfood outlet while commuting, do you ever buy and
consume any Fastfood?
Markeer slechts één ovaal.
Never (you can pass on to question 9)
Mostly not
Sometimes
Mostly yes
Always

2.

8b. How many times a week do you buy and consume Fastfood while
commuting?
Markeer slechts één ovaal.
Less than 1 (once a year)
Less than 1 (twice a year)
Less than 1 (once a month)
Less than 1 (twice a month)
1
2
3
4
5
6
7
8
9 or more
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1.

9. Do you bring your own food while commuting?
Markeer slechts één ovaal.
Yes
Sometimes
No ( you can pass on to question 11)

2.

9b. When you bring your own food do you still buy other food?
Markeer slechts één ovaal.
Yes
Sometimes
No

3.

10. Do you consider yourself a healthy eater?
Markeer slechts één ovaal.
Yes
No

4.

11. Do you consider yourself sporty?
Markeer slechts één ovaal.
Yes
No

Personal questions (demographic)
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17.
1.

Survey: Fastfood exposure & susceptibility

12. What age category do you fit in? *
Markeer slechts één ovaal.
12. What age category do you fit in?
younger than 18
18-25
26-35
36-45
46-55
56-65
older than 65

18.

13. What gender do you consider yourself? *
Markeer slechts één ovaal.
Male
Female
Other

19.

14. Do/did you go to university?
Markeer slechts één ovaal.
Yes
No

Deze content is niet gemaakt of goedgekeurd door Google.

Formulieren

https://docs.google.com/forms/d/1jnL2zGbxILv7cOeXIkjSx9G0BzKHrn1WSsY2Of7myUU/edit

9/9
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B8.1 The QR-code for the survey

Figure 39 The QR-code used for the survey
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C. Spatial analysis
C1

Obesity percentages per municipality in the Foodvalley Region

Percentage Obesity Total population size Population size with Obesity
Wagenignen
0,08
39635
3170,8
Ede
0,18
118530
21335,4
Barneveld
0,14
59992
8398,88
Nijkerk
0,13
43600
5668
Rhenen
0,13
20203
2626,39
Renswoude
0,13
5556
722,28
Scherpenzeel
0,16
10128
1620,48
Veenendaal
0,16
66912
10705,92
Total
364556
54248,15
Sources: (CBS, 2021) & (RIVM, 2020)
Table 59 Number of people having obesity Regio Foodvalley per municipality, and the total population
size.

C2

Excel correlations

C2.1 Correlation on neighbourhood level; within Ede and Wageningen (Fastfood

outlet density and obesity rates)
Correlation Ede all neighbourhoods
Gegevens voor de regressie
Meervoudige
0,134369
correlatiecoëfficiënt R
R-kwadraat0,018055
Aangepaste0,003824
kleinste kwadraat
Standaardfout
3,343534
Waarnemingen 71
Variantie-analyse
Vrijheidsgraden
Kwadratensom
Gemiddelde kwadraten
F Significantie F
Regressie
1 14,18309 14,18309 1,268701 0,263913
Storing
69 771,3662 11,17922
Totaal
70 785,5493
Coëfficiënten
Standaardfout
T- statistische gegevens
P-waardeLaagste 95%
Hoogste 95%
Laagste 95,0%
Hoogste 95,0%
Snijpunt
13,5295 0,417592 32,39887 1,8E-43 12,69643 14,36258 12,69643 14,36258
Variabele X26,06045
1
23,13674 1,126366 0,263913 -20,0961 72,21699 -20,0961 72,21699
Table 60 Showing the correlation on neighbourhood level; within Ede (Fastfood outlet density and obesity
rates). F is the significance and ´Meervoudige regressie´ is the correlation.
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Correlation Wagenignen all neighbourhoods
Gegevens voor de regressie
Meervoudige
0,170438
correlatiecoëfficiënt R
R-kwadraat0,029049
Aangepaste-0,00332
kleinste kwadraat
Standaardfout
4,217177
Waarnemingen 32
Variantie-analyse
Vrijheidsgraden
Kwadratensom
Gemiddelde kwadraten
F Significantie F
Regressie
1 15,96258 15,96258 0,897552 0,351008
Storing
30 533,5374 17,78458
Totaal
31
549,5
Coëfficiënten
Standaardfout
T- statistische gegevens
P-waardeLaagste 95%
Hoogste 95%
Laagste 95,0%
Hoogste 95,0%
Snijpunt 10,83176 0,807199 13,41895 3,25E-14 9,183244 12,48028 9,183244 12,48028
Variabele X53,78165
1
56,76811 0,947392 0,351008 -62,1543 169,7176 -62,1543 169,7176
Table 61 Showing the correlation on neighbourhood level; within Wageningen (Fastfood outlet density
and obesity rates). F is the significance and ´Meervoudige regressie´ is the correlation.
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C2.2 Correlation on neighbourhood level; all municipalities within the
whole Foodvalley Region (Fastfood outlet density and obesity rates)
Correlation neighbourhoods all municipalities Foodvalley Region
Gegevens voor de regressie
Meervoudige
0,079314
correlatiecoëfficiënt R
R-kwadraat0,006291
Aangepaste0,002007
kleinste kwadraat
Standaardfout
3,233982
Waarnemingen 234
Variantie-analyse
Vrijheidsgraden
Kwadratensom
Gemiddelde kwadraten
F Significantie F
Regressie
1 15,36034 15,36034 1,468675 0,226788
Storing
232 2426,404 10,45864
Totaal
233 2441,764
Coëfficiënten
Standaardfout
T- statistische gegevens
P-waardeLaagste 95%
Hoogste 95%
Laagste 95,0%
Hoogste 95,0%
Snijpunt 13,38104 0,218574 61,21966 3,5E-145 12,95039 13,81168 12,95039 13,81168
density FF 6,772187 5,588124 1,211889 0,226788 -4,23777 17,78214 -4,23777 17,78214
Table 62 Showing the correlation on neighbourhood level; within all municipalities within the Foodvalley
Region (Fastfood outlet density and obesity rates). F is the significance and ´Meervoudige regressie´ is the
correlation.
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C2.3 Correlation on municipality level; and control variables
SAMENVATTING UITVOER FF density AND obesity rates
Gegevens voor de regressie
Meervoudige correlatiecoëfficiënt
0,588155694
R
R-kwadraat 0,345927121
Aangepaste kleinste
0,215112545
kwadraat
Standaardfout1,252906585
Waarnemingen
7
Variantie-analyse
Vrijheidsgraden
Kwadratensom
Gemiddelde kwadraten F
Significantie F
Regressie
1 4,151125451 4,151125451 2,644408077 0,16484327
Storing
5 7,848874549 1,56977491
Totaal
6
12

Snijpunt
FF density

CoëfficiëntenStandaardfout
T- statistische gegevens
P-waarde Laagste 95% Hoogste 95% Laagste 95,0%Hoogste 95,0%
13,38467267 0,606163409 22,08096444 3,53767E-06 11,82648002 14,94286532 11,82648002 14,9428653
200,469646 123,2776611 1,626163607 0,16484327 -116,4256703 517,3649624 -116,4256703 517,364962

SAMENVATTING UITVOER sport and obesity
Gegevens voor de regressie
Meervoudige correlatiecoëfficiënt
0,796226362
R
R-kwadraat
0,63397642
Aangepaste kleinste
0,560771704
kwadraat
Standaardfout0,937260152
Waarnemingen
7
Variantie-analyse
Vrijheidsgraden
Kwadratensom
Gemiddelde kwadraten F
Significantie F
Regressie
1 7,607717042 7,607717042 8,660322108 0,032150634
Storing
5 4,392282958 0,878456592
Totaal
6
12

Snijpunt
Sport

CoëfficiëntenStandaardfout
T- statistische gegevens
P-waarde Laagste 95% Hoogste 95% Laagste 95,0%Hoogste 95,0%
28,29581994 4,870726559 5,809363263 0,002132088 15,77521872 40,81642115 15,77521872 40,8164212
-0,292604502 0,099429208 -2,942842522 0,032150634 -0,548195418 -0,03701359 -0,548195418 -0,0370136

SAMENVATTING UITVOER income and obesity
Gegevens voor de regressie
Meervoudige correlatiecoëfficiënt
0,121049831
R
R-kwadraat 0,014653061
Aangepaste kleinste
-0,182416326
kwadraat
Standaardfout 1,53780124
Waarnemingen
7
Variantie-analyse
Vrijheidsgraden
Kwadratensom
Gemiddelde kwadraten F
Significantie F
Regressie
1 0,175836738 0,175836738 0,074354833 0,796001716
Storing
5 11,82416326 2,364832652
Totaal
6
12

Snijpunt
Income

CoëfficiëntenStandaardfout
T- statistische gegevens
P-waarde Laagste 95% Hoogste 95% Laagste 95,0%Hoogste 95,0%
20,78194366 24,87815304 0,835349136 0,441596774 -43,16938466 84,73327198 -43,16938466 84,733272
-0,00033052 0,001212114 -0,272680827 0,796001716 -0,003446358 0,002785317 -0,003446358 0,00278532

Table 63, 64 and 65 Showing the correlation between obesity and Fastfood outlets on municipality level
within the Foodvalley Region. F is the significance and ´Meervoudige regressie´ is the correlation. The only
significant correlation is between obesity rates and sport (the second table).
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