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Abstract
Introduction: A healthy dietary pattern is important for health and well-being. This study
investigated the differences in costs of healthier and unhealthier dietary patterns in relation to
social and demographic backgrounds.
Methodology: Average 2016 prices were assigned to the foods used in the dietary intakes of
1,402 citizens in the age-category 19-50 who were participating in the representative Dutch
National Food Consumption Survey 2007-2010. These dietary patterns were given a diet quality
score (the Dutch Healthy Diet index 2015) according to how well they comply with the Dutch
Guidelines for a Healthy diet 2015.
Results: Respondents with a higher age and higher education were more likely to have a
healthier dietary pattern. Furthermore, women ate significant healthier than men. For men, a
significant association was observed between diet quality and diet costs (p<0.001). The
healthier dietary patterns were on average €2.60 cheaper than the most unhealthy patterns. For
women there were no significant associations between the different diet qualities and diet costs.
Discussion/conclusion: Regarding the methodology used, healthier Dutch dietary patterns do
not cost more than unhealthier dietary patterns, it may even be cheaper. It should be further
investigated if the same results could be obtained for very healthy dietary patterns, since there
were no very healthy dietary patterns present in the Dutch National Food Consumption Survey
2007-2010.
Keywords: The Netherlands; Dutch; Dietary guidelines; Dietary patterns; Diet quality; The
Dutch Healthy Diet index 2015; DHD15-Index; The Dutch National Food Consumption Survey
2007-2010; Dutch supermarket prices; Diet costs
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1. Introduction
Although our knowledge of diets and its healthiness is increasing (Flandrin & Montanari 2013),
citizens have been getting more overweight and obese (WHO 2016). According to the WHO, the
obesity epidemic has more than doubled between 1980 and 2014 (Cuschieri & Mamo 2016;
WHO 2016). ‘’The fundamental cause of obesity and overweight is an energy imbalance between
calories consumed and calories expended’’ (WHO 2016). In 2015, 54 percent of adult men and
46 percent of adult women in the Netherlands were overweight (CBS 2016b). Those percentages
were considerably more than twenty-five years ago, when the percentages were respectively 39
and 31 percent (CBS 2016b). In 2016, 39% of the adults in the world were overweight (WHO
2016), what means that Dutch citizens were above the world’s average.
Being overweight is a risk factor of developing cardiovascular dysfunction and type 2
diabetes (Zinman et al. 2015). Overweight can also decrease health-related quality of life when
thinking about unhealthy behaviours, teasing and stigmatization (Waters et al. 2013). Citizens of
western societies blame their unhealthy diet behaviour to a numerous things. Verhoeven et al.
(2015) stated that opportunities for eating unhealthy were for example coping with negative
emotions, enjoying a special occasion, rewarding oneself, social pressure, and gaining energy.
Dutch citizens also stated that a core factor in their diet choices is the costs of having a
healthy dietary pattern (Waterlander et al. 2010). They mentioned that there have been financial
barriers for having a healthy dietary pattern, which is not surprising, since Dutch citizens are
known for their stinginess (Seuntjens et al., 2015). Unfortunately, in this research no costanalysis was made about the prices itself, only about the opinions of the investigated focus
groups.
In the United Kingdom and France, researchers did make analyses about the costs of
healthy and unhealthy dietary patterns. Morris et al. (2014) found a positive association
between healthy dietary patterns and costs in the United Kingdom. ‘’The healthiest dietary
pattern was double the price of the least healthy, £6.63/day and £3.29/day, respectively. Dietary
diversity, described by the patterns, was also shown to be associated with increased cost’’
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(Morris et al. 2014, p. 1). In France they also found that healthier diets were more expensive
(Darmon & Drewnowski, 2015; Maillot et al. 2007).
According to the Dutch Health council, a healthy dietary pattern does not have to cost
more than an unhealthy dietary pattern, it can even be cheaper (Nibud 2016). In Western
Europe, food is the cheapest in the Netherlands. The differences in prices between countries
have been related to differences in VAT for food, rules, locations of the producers, freight
charges for the products and the costs of delivery, overheads, and purchasing the products
(Research Editor 2016). In the Netherlands the food prices are 2% below the EU average
(Eurostat, 2016). Bread, cheese, eggs and milk are on average 10% cheaper than the EU average
(CBS 2016c), furthermore, the costs of fruits and vegetables are around 11,5 percent cheaper in
the Netherlands compared to France and the United Kingdom for example (Gfactual 2016), only
meat and alcohol are above average in the Netherlands. Food in Denmark is the most expensive,
since food prices in stores were almost 45 percent above the EU average in 2015 (CBS 2016c). In
order to investigate whether the costs of healthy dietary patterns are lower, the hypothesis for
this research is: Having a healthy dietary pattern in the Netherlands does not have to cost
more than having an unhealthy dietary pattern.
Dietary patterns have been defined as the collinearity of nutrients and foods, and the
frequency in which they are habitually consumed (Hu et al. 1999). Examination of dietary
patterns is most realistic, since citizens do not eat isolated nutrients within a diet, but a variety
of foods with complex combinations of nutrients that may be interactive or synergistic within a
meal (Randall et al. 1992; Wirfält et al. 2013). That is why it is better to focus on dietary patterns
than on isolated nutrients within a diet (Hu et al. 2000; Wirfält et al. 2013). Regarding economics
the same phenomena occurs, since the full price of a unit is the sum of the prices of the different
food products used for that single unit (Becker 1965). To give one example, different food
products are consumed during dinner, like meat, potatoes and vegetables. There are two
commonly used approaches to determine dietary patterns, those that are determined a priori
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(eg, Healthy Eating Index, Recommended Food Score, and Diet Quality Index) and those that are
derived a posteriori (eg, principal components or cluster analyses) (Kant 2004).
To check whether the costs of having a healthy dietary pattern is -according to Dutch
citizens- more expensive than an unhealthy dietary pattern, a scientific research has to be
conducted. Then it is possible to check if the results are almost the same as in France and the
United Kingdom, or that a healthy dietary pattern is cheaper or (almost) just as expensive as an
unhealthy dietary pattern in the Netherlands. The research question of this research is: What
are the differences in diet costs between healthy and unhealthy dietary patterns in the
Netherlands? The three sub questions that will be answered to provide an answer to this
question are:
-What is the diet quality of different Dutch dietary patterns?
-What are the diet costs of different Dutch dietary patterns?
-Which social/demographic characteristics are associated with diet quality and diet
costs in the Netherlands?
First the Theoretical background chapter (chapter 2) will be shown, followed by the
Methodology (chapter 3), the Results (chapter 4) and the Conclusion, Discussion,
Recommendation chapters (chapter 5).
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2. Theoretical background
In order to investigate how much healthy and unhealthy dietary patterns cost, first needs to be
determined what a healthy Dutch dietary pattern is. A priori method is chosen to determine a
healthy Dutch dietary pattern, since posteriori determined dietary patterns do not build on
previous research and thus do not appraise current diet-disease paradigms (Nettleton et al.
2008). The description of the priori method used to determine a healthy dietary pattern is given
in chapter 2.1. Followed by the theoretical knowledge regarding diet costs in chapter 2.2. Also
information regarding the on literature based associated social/demographic characteristics on
diet quality and diet costs have been provided. In the Methodology chapter, the information
obtained in this chapter will be used in order to answer the sub questions and main question.

2.1 Diet quality
The Dutch Health Council advises the Dutch government and parliament in the field of public
health and healthy food is one of their focus areas. They give the best scientific advice to the
Dutch government on the impact of nutrients, foods and dietary patterns on health (Health
Council of the Netherlands 2015; Netherlands Nutrition Centre 2017).
The Dutch Health Council made the Dutch Guidelines for a Healthy diet 2015 (Health
Council of the Netherlands 2015; Netherlands Nutrition Centre 2017). ‘’These dietary guidelines
are based on 29 systematic reviews of English language meta-analyses in PubMed summarizing
randomized controlled trials and prospective cohort studies on nutrients, foods and food
patterns and the risk of 10 major chronic diseases: coronary heart disease, stroke, heart failure,
diabetes, breast cancer, colorectal cancer, lung cancer, chronic obstructive pulmonary disease,
dementia and depression, three causal risk factors for cardiovascular diseases or diabetes:
systolic blood pressure, low-density lipoprotein cholesterol and body weight’’ (Kromhout et al.
2016, p. 1).
Since the Health Council gives the best scientific advice to the Dutch government on the
impact of nutrients, foods and dietary patterns on health (Health Council of the Netherlands
2015; Netherlands Nutrition Centre 2017), this research will use these guidelines in order to
answer the first sub question regarding diet quality. It should be noted that within food groups
4

there is still room for discussion whether all foods within that food group should be included.
However, as the evidence is ambiguous and the debate is still ongoing, the Health Council
decided to set the guidelines as can be seen in chapter 2.1.1 (Health Council of the Netherlands
2015).
The guidelines of a healthy dietary pattern according to the Dutch Health council have
been given in chapter 2.1.1. Afterwards an explanation regarding the measurement of diet
quality is described in chapter 2.1.2. In chapter 2.1.3, on previous research based diet quality
conclusions of the Dutch population will be given, including the in previous research found
associated social/demographic characteristics on diet quality in chapter 2.1.4.

2.1.1 The Dutch guidelines for a healthy diet 2015
In Table 1 the Dutch Guidelines for a Healthy diet 2015 have been described, providing
recommendations on how/what Dutch citizens should consume (Health Council of the
Netherlands 2015). The Dutch Guidelines for a Healthy diet 2015 consists of 15 different
components. ‘’Only foods and food groups with sufficient scientific evidence for an effect on
chronic diseases were included in the dietary guidelines’’ (Looman et al. 2017, p. 16). For every
component a certain amount should be consumed (Health Council of the Netherlands 2015). In
Table 1 strict restrictions, grams and scores are not always given. Those restrictions can be
found in the next chapter.
Table 1: Dutch Guidelines for a healthy diet 2015
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Dutch dietary guideline 2015
Eat at least 200 grams of vegetables a day
Eat at least 200 grams of fruit a day
a. Eat at least 90 grams of wholegrain products a day
b. Replace refined cereal products by whole-grain products
Eat legumes weekly
Eat at least 15 grams of unsalted nuts a days
Eat a few portions of dairy produce daily, including milk or yoghurt
Eat one serving of fish weekly, preferable oily fish
Drink three cups of black or green tea a day
Replace butter, hard margarines, and cooking fats by soft margarines, liquid cooking fats, and vegetable oils
Replace unfiltered coffee by filtered coffee
Limit consumption of red meat
Limit consumption of processed meat
Limit consumption of sweetened beverages and fruit
If alcohol is consumed at all, intake should be limited to one Dutch Unit (10 gram ethanol) a day
Limit consumption of table salt to 6 grams a day

Source: Health Council of the Netherlands (2015)
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2.1.2 The Dutch Healthy Diet index 2015
The diet quality (restrictions, grams and scores) of the individual Dutch diets can be calculated
using the Dutch Healthy Diet index 2015 (DHD15-Index) (Looman et al. 2017). This index is
already tested for reliability in two different data sets (Looman et al. 2017). Looman et al. (2017)
tried to be as close as possible to the Dutch Guidelines for a Healthy diet 2015. The minimum
and maximum scores of this index can be seen in Table 2. For every component, 10 points can be
attributed, which means that an individual respondent can get a maximum of 150 points and a
minimum of 0 points. When a respondent receives 10 points for a certain component, it means
that according to the Dutch Health Council the respondent completely satisfied that guideline.
When a respondent receives 150 points, it means that the respondent fully satisfied the
guidelines of the Dutch Health Council. When a respondent receives 0 points, it means that the
respondent is not satisfying the guidelines of the Dutch Health Council at all. In component 3 and
9 a ratio is given. Regarding component 3, a ratio of 1 means that a respondent is eating the
same amount of whole grain cereal products as refined cereal products. A ratio greater than 1
indicates that this respondent eats more whole grain than refined grain products. Conversely, a
ratio less than 1, indicates that there are more refined grain products eaten than whole grain
cereal. For these ratios cut-off points the minimum and maximum scores have been determined
(Looman et al. 2017). Further explanations about this index can be found in the article of
Looman et al. (2017).
In Table 3 an explanation of the cut-off, threshold values, rules and adaptations
(inclusions and exclusions) for estimation are shown per component (Health Council of the
Netherlands 2015; Looman et al. 2017; van Rossum et al. 2011; van Rossum et al. 2012;
Netherlands Nutrition Centre 2017).
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Table 2: Components and Dutch dietary guidelines of the DHD15-Index and their threshold
(minimum score) and cut-off (maximum score) values
1
2
3

Components
Vegetables
Fruit
Wholegrain
productsᵅ

Dutch dietary guideline 2015
Eat at least 200 grams of vegetables a
day
Eat at least 200 grams of fruit a day
A. Eat at least 90 grams of
wholegrain products a day
b. Replace refined cereal products
by whole-grain products

Minimum score (=0)
0g/day

Maximum score (=10)
≥200 g/day

0g/day
0g/day

≥200 g/day
≥90 g/day

No consumption of
wholegrain products
OR ratio
wholegrain/refined
grains ≤0.7

No consumption of
refined products OR
ratio
wholegrain/refined
grains ≥11

Eat legumes weekly
Eat at least 15 grams of unsalted nuts a
days
Eat a few portions of dairy produce daily,
including milk or yoghurt
Eat one serving of fish weekly, preferable
oily fish
Drink three cups of black or green tea a
day
Replace butter, hard margarines, and
cooking fats by soft margarines, liquid
cooking fats, and vegetable oils

0g/day
0g/day

≥10 g/day
≥15 g/day

0g/day OR ≥750 g/day

300-450 g/day

0g/day

≥15 g/day

0g/day

≥450 g/day
No consumption of
butter, hard margarines,
and cooking fats
OR
ratio liquid cooking
fats/solid cooking fats
≥13

4
5

Legumes
Nuts

6

Dairyᵇ

7

Fishᶜ

8

Tea

9

Fats and oils

10

Coffee

Replace unfiltered coffee by filtered
coffee

No consumption of
soft margarines, liquid
cooking fats, and
vegetable oils
OR
ratio liquid cooking
fats/solid cooking fats
≤0.6
Any consumption of
unfiltered coffee

11
12

Limit consumption of red meat
Limit consumption of processed meat

≥100 g/day
≥50 g/day

Limit consumption of sweetened
beverages and fruit

≥250 g/day

0 g/day

14

Red meat
Processed
meat
Sweetened
beverages and
fruit juices
Alcohol

Consumption of only
filtered coffee
OR
no coffee consumption
≤45 g/day
0 g/day

♀≥ 20 g ethanol/day
♂≥30 g ethanol/day

♀≤10 g ethanol/day
♂≤10 g ethanol/day

15

Salt

If alcohol is consumed at all, intake
should be limited to one Dutch Unit (10
gram ethanol) a day
Limit consumption of table salt to 6
grams a day

≥ 3.8 g sodium/day

≤ 1.9 g sodium/day

13

Source: Looman et al. (2017)

Legend
ᵅ This component comprises of two subcomponents (a and b). Each subcomponent has a maximum score of 5 points
ᵇ A maximum of 40g cheese can be included
ᶜ A maximum of 4g lean fish can be included
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Table 3: Inclusions and exclusions of the DHD15-Index
1

Components
Vegetables

2
3

Fruit
Wholegrain products

4
5
6

Legumes
Nuts
Dairy

7

Fish

8
9

Tea
Fats and oils

10
11

Coffee
Red meat

12

Processed meat

13

Sweetened beverages and
fruit juices

14
15

Alcohol
Salt

Inclusions
Frozen and canned vegetables, peas, and
salads
Fresh fruit
Foods were categorises as wholegrains
products if they obtained at least 25 per cent
whole-grain four; otherwise they were
categorised as refined grains products (e.g.
bread products, bread replacement products,
muesli, pasta and rice)
Pulses, lentils, beans and chickpeas
Milk, milk products, yoghurt, cheese,
cream, custard, and porridge

Exclusions
Legumes and potatoes
Dried fruit and fruit juices
Snacks made of cereal products
such as biscuits

Peas and peanuts
A maximum of 40 gr of cheese is
added. Furthermore, a limitation
in cheese intake ensures that the
maximum score for dairy can
only be obtained when milk or
yoghurt products have been
consumed, as specified in the
recommendation of the Health
Council
As the recommendation favours intake of oily fish, a maximum of 4g/d of lean
fish was included
No distinguishing between types of tea
The ratio is obtained by dividing intake of soft margarines, liquid cooking fats and
vegetable oils by intake of butter, hard margarines and cooking fats
Filtered coffee
Unfiltered coffee
Beef, pork, duck, pheasant, offal, and game
products
Both processed red meat and processed
white meat have been included food groups
in this component
Sugar-sweetened soft drinks, sugarsweetened dairy drinks and fruit juices were
included
Salt added during cooking and at
the dinner table, is not taken into
account

Source: Looman et al. (2017)

2.1.3 General conclusions Dutch diet quality
Previous research showed that Dutch adults do not eat enough fruits, vegetables, fibres and fish.
Adults have to eat 200 grams of vegetables and two pieces of fruits per day, but only 5% of the
Dutch citizens met this guideline (van Rossum et al. 2016). Dutch citizens eat on average about
125 grams of vegetables and 90 grams (men) to 120 grams (women) of fruit per day (Health
Council of the Netherlands 2015).
The average daily intake of the Dutch population containing certain food categories can
be seen in Table 4 and concerns fruits, nuts and olives, dairy products, cereal and fluids (van
Rossum et al. 2016).
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Table 4: The mean daily intake of the Dutch population
Intake
Vegetables
Fruits, nuts and olives
Dairy products
Cereal products
Fluids

Grams/liter
127 grams
122 grams
355 grams (208 grams concerns milk and milk beverages,
and 33 grams concerns cheese)
192 grams (162 grams concerns bread)
1.7 liter (0.75 liter concerns coffee and tea, 0.5 liter
concerns water, and 0.35 concerns soft drinks, fruits
juices and vegetable juices)

Source: Van Rossum et al. (2016)

2.1.4 Diet quality related social/demographic characteristics
Previous research showed that certain social/demographical characteristics have been
associated with dietary patterns, those were gender, age, race/ethnicity, education and income
(Berrigan et al. 2003; Cooke et al. 2004; Langsetmo et al. 2010; van Rossum et al. 2016). In
general, women, elder, high educated and high income citizens eat healthier. Besides, citizens
from certain race/ethnicities eat healthier than others (Berrigan et al. 2003; Cooke et al. 2004;
Langsetmo et al. 2010; van Rossum et al. 2016).
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2.2 Diet costs
In this section, information will be provided regarding diet costs. It should be noted that no
distinction is made regarding where respondents buy and consume their food. It will be
assumed that everyone buys their groceries in the supermarkets, since most food is bought at
the supermarket (CBS 2012). So, although someone has bought his or her coffee in a restaurant,
in the methodology chapter the costs will be calculated regarding supermarket prices. The actual
calculation methodology of this research will be explained in the Methodology chapter, but it is
already mentioned here, since it explains the focus on supermarkets.
In this chapter, the actual food expenditures (chapter 2.2.1), supermarket facts (chapter
2.2.2), information regarding different supermarkets and brands (chapter 2.2.2.1), and
information regarding price promotions (chapter 2.2.2.2) will be given. After that, possible diet
expenditures have been discussed in chapter 2.2.3, followed by the impact of social and
demographic characteristics regarding previous research on diet costs in chapter 2.2.4.

2.2.1 Dutch food expenditures
First some information will be shared regarding diet expenditures at regular grocery stores. In
Table 5 can be seen what percentage of the Dutch food expenditures is spent on the main
categories meat, fish, bread, cereals, potatoes, vegetables, fruit, milk, cheese, eggs, herbs, sauces,
instant meals, sugar, sweets, ice-creams, oils and fats. These numbers do not include eating out ,
alcoholic drinks (CBS 2012) and not all food categories were included.
Table 5: Dutch food expenditures in percentages
Costs
Meat and fish
Bread and cereals
Potatoes, vegetables and fruits
Milk, cheese and eggs
Herbs, sauces and instant meals
Sugar, sweets and ice-creams
Oils and fats
Total

Percentage of food expenditures
26%
21%
19%
14%
10%
8%
2%
100%

Source: CBS (2012, 3 December)

2.2.2 Supermarket facts
In 1960, an average household spent more than 30 percent of its expenditures on food. In 2011
this percentage was fallen to 11 percent. In 2014, the average Dutch citizen spent 11.7% on food
(excluding alcohol) (USDA 2016). Dutch citizens have been buying their food products more
10

often at the supermarket than before. Of every euro spent on nutrition, 77 cents is spent at a
supermarket (CBS 2012). Due to this development, the baker, the butcher, the greengrocer and
the cheese store have been more and more excluded from the streets (CBS 2012). The number of
supermarkets also declined, since they have been becoming, increasingly larger. Still the
Netherlands has the unique situation that every citizen can do his/her groceries close to home.
In 2012, the average distance to a large supermarket was just 900 meters (CBL 2017). Data from
the Central Industry Retail (HWD) showed that in 2010 more than 75% of our spending of fresh
potatoes, fruit and vegetables was spent at the supermarket. In 2002 this was still 69 percent. Of
every euro in 2002 spent on meat and meat products, 70 cents went to the supermarket and 24
cents went to the butcher's or the poulterer. In 2010 this was 75 vs 18 cents. For the other
product categories almost the same trend can be seen (CBS 2012).
In the next sub-chapters more information regarding supermarkets will be shared, in
which the differences between supermarkets and brands (chapter 2.2.1), and the influence of
price promotions (chapter 2.2.2) have been described.
2.2.2.1 Different Supermarkets and brands
There are 4300 supermarkets in the Netherlands and everyday 4 million citizens make use of
them (CBL 2017). The Netherlands has different types of supermarkets, but the four with the
biggest market shares are Albert Heijn, Jumbo, Lidl and Aldi (Distrifood 2015). Aldi is the
cheapest, followed by Lidl and Jumbo, the most expensive supermarket of these four is the
Albert Heijn (Kassa Vara 2015). The differences between the prices of those supermarkets can
be seen in Table 6. It can be noted that the private-brands of Aldi and Lidl are around 30%
cheaper than the private-brand of the Albert Heijn. Taking the average of all supermarkets in the
Netherlands, the different private-brands of Aldi and Lidl are around 22% to 24% cheaper than
average. The private-brand of Jumbo called Jumbo, was on average 0% to 2% cheaper than
average. The private-brand of Albert Heijn called AH was 10 to 12% more expensive than
average (Dutch Consumers Association 2016).
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Table 6: Average costs of Dutch private-brands and A-brands in percentages
Supermarket
Albert Heijn
Jumbo
Lidl
Aldi

Private-brand
100%
89.2%
69.4%
69.4%

A-brand
100%
93.1%
-

Source: Dutch Consumers Association (2016)
An A-brand is a term used in consumer products for brands that have a great name recognition
and a good reputation. Furthermore, A-brands are leaders in terms of price and quality of the
particular product category they are working in. Some examples of A brands are Unox, CocoCola, Campina and Conimex (Hoftijzer & Korte 2013). A-brands are often advertised in order to
increase brand awareness and to maintain or even strengthen the established reputation
(Verhage 2013). Lidl and Aldi do not really have a well-known A-brand, that is why they were
not included in the A-Brands of Table 6 (Dutch Consumers Association 2016). Supermarkets
also have private-brands, private-brands are cheaper and less known than A-brands. Besides,
you can only buy them at one particular store (Encyclopaedia 2017).
There are also B and C brands in supermarkets. Marketing plays a less prominent role for
B-brands than for A-brands. Brand awareness and availability is on a lower level, which is not
necessarily associated with a lower quality, but with a lower price. Some examples of B-brands
are Helaes Pindakaas and Oranjeboom bier (Hoftijzer & Korte 2013). C-brands do often not have
a real label and are cheaper than B-brands, but the quality of C-brands is often not less than for A
or B brands (Marketing communication 2008). Next to the A, B, C and private-brands, there is
also the difference between conventional, organic, biological and fair trade brands.
2.2.2.2 Price promotions
Pricing strategies are seen as a promising approach, because sale promotions form an important
part of the marketing mix (Hawkes 2009). Dutch citizens spent 20% of all grocery expenditures
on sales (Dutch Consumers Association 2016).
The UK’s Competition Commission reported that sales promotions in British
supermarkets typically lead to sale increases of 200%, and buy-one-get-one-free-type offers can
lead to sale increases up to 3000% (Competition Commission 2000). In 2004, a study in the
United States showed that sales promotions in drugstores typically increase the sale of candy by
12

29.8%, salty snacks by 19.5% and soft drinks by 5.1% (Spethmann 2005). The total net shortterm effects of price promotions have been generally strong, but with an average elasticity of
2.21 they have been rarely exhibit persistent effects. In fact, the effects dissipate over a time
period of on average 10 weeks, and their long-term impact is essentially zero (Nijs et al. 2001).
In the Netherlands, sale promotions also lead to significant sale increases over the shortterm, but not to changes in dietary patterns in the long term (Ravensbergen, et al. 2015). A study
regarding food promotion was conducted, where in total 1,495 promotions were included. 70%
of promotions were categorized as unhealthy (Ravensbergen, et al. 2015). Besides, the effects of
sales promotions on consumption, varies among different types of foods (Hawkes 2009).

2.2.3 Possible Dutch diet costs
According to the Dutch Nibud (National Institute for Budget information) it is possible in the
Netherlands to meet the diet quality standards of The Netherlands Nutrition Centre for a certain
amount of money (regarding age and household size), which can be seen in the Table 7 (Nibud
2016). For example, the diets of a family of 4, consisting a 28-year old man, a 27-year old
woman, a 6-year old child and a 2-year old child will cost: € 4.44 + € 3.98 +€ 2.22 + € 1.60 = €
12.24 a day.
The Netherlands Nutrition Centre made an example of a healthy daily dietary pattern,
which the Nibud used to calculate the costs. It can be concluded that it is cheaper to be in a
household with more persons, since the costs per person are decreasing, when the household is
getting larger. It is cheaper to eat in bigger households, because you can buy bigger packages,
which are usually cheaper per gram and more accessible to buy when you are in a big household
(Nibud 2016). This especially occurs when the expiration date of a big package is soon, a smaller
household is less triggered to buy that product (Jörissen et al. 2015).
Taking a two-person household as the mean, it can be said that eating in a one-person
household will cost 10% more. Furthermore, living in a three-person household will cost 20%
less per person and living in a four-person (or more) household will cost 30% less per person
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than a two-person household (Nibud 2016). The Nibud came to these prices with the help of
statistical data form the CBS, which is not available on the CBS website.
Table 7: Daily minimum costs for diets per person at different household sizes
Age
Child 1-3 year
Child 4-8 year
Child 9-13 year
Man 14-50 year
Woman 14-50 year
Man 51-69 year
Woman 51-69 year
Man or woman 70+

1 person
€ 2.51
€ 3.49
€ 5.74
€ 6.97
€ 6.25
€ 6.62
€ 6.25
€ 6.56

2 persons
€ 2.28
€ 3.17
€ 5.22
€ 6.34
€ 5.68
€ 6.02
€ 5.68
€ 5.96

3 persons
€ 1.82
€ 2.54
€ 4.18
€ 5.07
€ 4.54
€ 4.82
€ 4.54
€ 4.77

4 persons or more
€ 1.60
€ 2.22
€ 3.65
€ 4.44
€ 3.98
€ 4.21
€ 3.98
€ 4.17

Source: Nibud (2016)

2.2.4 Diet costs related social/demographic characteristics
Previous research showed that income and education have been associated with diet costs, since
citizens with a higher income and higher education spend more on food (Waterlander et al.
2010). Age is also associated with diet costs, since to a certain age, income raises (Jones 2015:
Yogo 2016), which makes it likely that age is associated with diet costs. Gender is also associated
with diet costs, since women eat less than men, because they need less energy (Netherlands
Nutrition Centre 2016b). That is why it is likely that diets cost less for women than for men.
Literature also showed that respondents living in a bigger household, relatively spend less per
person on food. This association is called the economics of scale effect and means that the per
capita demand for food, decreases with household size (Deaton & Paxson 1998).
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3. Methodology
In this chapter, the methodology used in order to answer the sub questions and the main
question will be presented. First the methodology regarding the scoring of the diet quality of
Dutch citizens will be explained in chapter 3.1. Afterwards an explanation will be given about
the calculation of diet costs in chapter 3.2. Next an explanation will be given regarding the
categorisation of social/demographic characteristics, diet quality and diet costs in chapter 3.3.
At the end, the methodology used for statistical analysis will be elaborated in chapter 3.4.

3.1 Methodology diet quality
In chapter 3.1.1 the sample used for measuring the diet quality of Dutch citizens will be
explained. Then the methodology used for scoring this sample regarding diet quality will be
discussed in chapter 3.1.2.

3.1.1 The Dutch National Food Consumption Survey 2007-2010
Since this research is based on the quality of Dutch dietary patterns, data regarding the diets of
Dutch citizens was needed. That is why the Dutch National Food Consumption Survey 20072010 (N=3,819) was used (van Rossum et al. 2011). In this survey, all different types of Dutch
citizens were equally distributed regarding age, level of education and region of residence and
population density, which made the sample representative (van Rossum et al. 2011). It should
be noted that the respondents reported what they had eaten individually, so household intake is
not included. In the Dutch National Food Consumption Survey 2007-2010, each respondent
reported what they had eaten on two independent days, which is also known as repeated 24 h
recall. Afterwards the researchers took the average of these two days. Intake was converted into
NEVO-codes. A NEVO-code is a product code used in the Dutch Food Composition Database,
which consists of predefined nutrient values. Those NEVO-codes have been regularly consumed
by Dutch citizens and are the main contributors to the intake of energy and nutrients (van
Rossum et al. 2011).
According to the recommendations of the Health Council, old/young, pregnant/not
pregnant women and men should eat differently. Non-pregnant women between the ages of 1950 should all eat the same. The same accounts for men in that age category (Netherlands
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Nutrition Centre 2016b). For other ages, there are more differences (Netherlands Nutrition
Centre 2016b). That is why there has been decided that women and men between the ages of
19-50 were going to take part in this research, since most of the Dutch population is in that age
category (CBS 2016a). After this selection, 1,402 respondents were left in this research. In this
research no distinction needed to be made regarding pregnant and non-pregnant women, since
pregnant women were excluded in the Dutch National Food Consumption Survey 2007-2010.
Literature in Chapter 2 showed that certain social/demographical characteristics are
related to dietary patterns. That is why the included social/demographic characteristics in this
research were gender, age, race/ethnicity, education and income (Berrigan et al. 2003; Cooke et
al. 2004; Langsetmo et al. 2010), since in general women, elderly people, high educated and high
income citizens eat healthier. Besides, citizens from certain race/ethnicities eat healthier than
others (Berrigan et al. 2003; Cooke et al. 2004; Langsetmo et al. 2010). There were no missing
values regarding these social/demographic characteristics in the Dutch National Food
Consumption Survey 2007-2010. In Appendix A can be seen per individual respondent what
they had eaten on average on two independent days, with the previous mentioned
social/demographic characteristics. Household size is also included in this Appendix, since it is
needed in the analysis of diet costs. The explanations of the variables used in all Appendices can
be found on alphabetical order in Appendix B. Where further explanations of the variables have
been given, regarding name, label, source and values.

3.1.2 Diet quality of the Dutch National Food Consumption Survey 2007-2010
The division of Human Nutrition (HNE) of the Wageningen University used the DHD15-Index of
Looman et al. (2017) in order to calculate the diet quality of the selected respondents of the
Dutch National Food Consumption Survey 2007-2010. In Appendix C can be seen per individual
respondent how healthy his or her dietary pattern is.
The calculation of the final DHD15-scores per individual respondent was done by coding
the 1,600 different NEVO-codes used in Appendix A, into one of the 18 categories of the DHD15Index.. There were 18 categories (Table 8) instead of 15 (Table 1), because some components
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had to be divided into two separate components. Different categories within the components can
be seen in Table 8. Not all NEVO-codes were grouped into one of the 18 categories, since they
were seen as unhealthy. Coffee had to be excluded, because when the Dutch National Food
Consumption Survey 2007-2010 took place, it was not yet known that filtered coffee is better for
your health than unfiltered coffee (Looman et al. 2017). This means that a respondent could get
a maximum of 140 points instead of 150 points. It should be noted that alcohol and salt were
calculated differently in the DHD15-Index. For salt, the sodium content of all consumed foods
was summed to obtain sodium intake per day. Salt added during cooking and at the dinner table
was excluded (Looman et al. 2017). The same methodology was used to calculate alcohol intake
(Looman et al. 2017).
Table 8: Categories within the DHD15-Index components
Categories
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Components
1 Vegetables
2 Fruit
3 Wholegrain products
3 Refined products
4 Legumes
5 Nuts
6 Dairy
6 Cheese
7 Fish fat
7 Fish lean
8 Tea
9 Solid fats and oils
9 Liquid fats and oils
11 Red meat
12 Processed meat
13 Sweetened beverages and fruit juices
14 Ethanol
15 Salt
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3.2 Methodology in establishing diet costs
In this chapter, first an explanation will be given in chapter 3.2.1 regarding the data collection of
food prices. Besides, the methodology for using this data will be explained. In chapter 3.2.2 an
explanation will be given regarding the matching procedure of the NEVO-codes of the Dutch
National Food Consumption Survey 2007-2010 with the product names given by the
supermarket. Subsequently, an explanation will be given regarding the actual calculation of the
costs of different dietary patterns in chapter 3.2.3.

3.2.1 Data collection food prices
In the research of Morris et al. (2014), the United Kingdom’s Diet And Nutrition Tool for
Evaluation (DANTE) food cost database was used (Timmins et al. 2013). Maillot et al. (2007) has
used the 1997 retail prices from the French National Institute of Statistics and from supermarket
websites. In the Netherlands there was not such a database, that is why Dutch food prices
needed to be found first.
Finding the data regarding food prices was hard to find and took several weeks (see
box). At some point, the data regarding food prices of superscanner.nl was received and used. On
a daily basis, Superscanner collects the prices of the major Dutch supermarkets, in that way
consumers can make a price comparison of all products in different supermarkets. The aim of
Superscanner is to tell their users, which supermarket is the cheapest for a certain individual
grocery list (Superscanner 2017). Since Superscanner has so much data by tracking food prices,
only the average prices of the Albert Heijn were used. In the research of Morris et al. (2014), in
which the United Kingdom’s Diet And Nutrition Tool for Evaluation (DANTE) food cost database
was used, also the prices of one supermarket were used (Timmins et al. 2013). In this research
the Albert Heijn was chosen, since it is the biggest supermarket chain in the Netherlands
(Distrifood 2015).
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On the CBS website the average year prices of around 40 food products can be found (CBS
2017). The CBS was contacted whether they had the average year prices of more products
available offline. Unfortunately did was not the case. The CBS did confirm that they were
planning to expand the average year prices of food products in the future. Then two other
companies were contacted, the Dutch Consumers Association and one supermarket
(anonymous). These two companies were not willing to share their data on food prices.
Afterwards Superscanner.nl and inprijsverhoogd.nl were asked for data. These are two
websites that have been tracking price differences and price changes of products in
different supermarkets. Superscanner.nl (Appendix D) and inprijsverhoogd.nl (Appendix E)
responded, and both gave data. Superscanner.nl was the first who responded, that is why
Superscanner.nl was chosen to use in this research. In both data sets also the prices of Gall &
Gall and Etos have been included, since the Albert Heijn, Etos and Gall & Gall all belong to
the Ahold concern. Both datasets include around 40,000 products. For reliability reasons,
the two datasets were checked for comparability. Every 100th product of Superscanner.nl in
excel was chosen, with the 50th product as starting point (50, 150, 250 etc.), which is called
a systematic sampling with a random start. The prices of Inprijsverhoogd.nl were then
added next to the prices of Superscanner.nl, which can be seen in Appendix F. Altogether,
417 products of both datasets were selected to be compared for the mean difference in SPSS.
The prices in Appendix F who have been coloured in red were excluded due to missing
values. The paired sample t-test showed a p-value of 0.996 (p>0.05). This result shows that
both datasets were not significantly different and that they both could be used for this
research.
The average year prices of the Albert Heijn were taken, since they are the most realistic (Maillot
et al. 2007; Timmins et al. 2013). In the determination of the average year prices, price
promotions were included. By having the average year prices of the Albert Heijn it is also
possible to calculate the average prices in other supermarkets, since the Dutch Consumers
Association (2016) -as explained in Chapter 2.2.2.1- already made a comparison before.

3.2.2 Matching food prices with NEVO-codes
The average year prices of the Albert Heijn needed to be matched with the NEVO-codes used in
Dutch National Food Consumption Survey 2007-2010. It should be noted, that Maillot et al.
(2007) and Morris et al. (2014) used, as mentioned earlier, existing food cost databases. These
researches took the average price per NEVO-code by taking the mean of multiple product prices.
In this research, one price per NEVO-code was taken, since there is not such a database in the
Netherlands and collecting the prices of multiple products per NEVO-code would take too much
time.
Some choices needed to be made, since the NEVO-codes in the Dutch National Food
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Consumption Survey 2007-2010 could sometimes not be perfectly matched with one product
from the Albert Heijn. The hierarchical structure regarding those choices can be seen in Graph 1
on page 23. A further comprehensive explanation regarding Graph 1 can be seen underneath.
Every time when a choice needed to be made regarding different package sizes, the
cheapest product regarding the price per gram or millilitre was chosen. In that way package
sizes did not have a big influence on this research. Most of the time the biggest package was
used, since those are usually the cheapest. In that way it was assumed that every individual
respondent was living in a four-person (or more) household, which cost 30% less per person
than living in for example a two-person household (Nibud 2016). In reality not everyone lives in
a four-person (or more) household, but a decision needed to be made. Furthermore the research
started with the Dutch statement that there are financial barriers for having a healthy dietary
pattern (Waterlander et al. 2010). When a person thinks like that, it can be assumed that it
would be likely that he or she would also have taken the decision to buy the cheapest product in
order to minimalize his or her costs. Besides, when the decision was made to choose small
package sizes, the chance of getting the same relative differences between the different patterns
is likely, so only the actual costs will be different. In that way this decision did not have any effect
on the results.
Of every product a lot of different brands in different supermarkets have been available,
but in this research the focus was on the private-brand. The private-brand of Albert Heijn is
called AH (Dutch Consumers Association 2016) and includes AH, AH Basic, AH Biologisch and
AH Excellent. When a product was not available in the private-brand assortment, the cheapest A,
B or C brand was chosen. It was more convenient to focus on private-brands, because the Albert
Heijn has four private-brands and a lot of A, B and C brands. When the average year prices of A, B
and C brands were chosen, it would have cost a tremendous amount of time to match the
products of the Albert Heijn with the NEVO-codes of the Dutch National Food Consumption
Survey 2007-2010.
Some NEVO-codes in the Dutch National Food Consumption Survey 2007-2010 were so
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general, that multiple products could be meant. When that was the case the cheapest product in
that category was chosen.
When a NEVO-code in the Dutch National Food Consumption Survey 2007-2010 could
not be matched with a product from Albert Heijn, a product with similar traits was chosen. For
example, when a bar of stuffed milk chocolate was not available, a normal milk chocolate bar
was chosen.
Sometimes a NEVO-code from the Dutch National Food Consumption Survey 2007-2010
could not be matched with a product from Albert Heijn and there was also no product with
similar traits available, then a substitute was used. For example, the NEVO-code Okra was not
available. In that case Google was used in order to find a good substitute, no references
regarding these choices were added. In this particular case, French beans were chosen as a good
substitute, since the taste of Okra looks a bit like the taste of French beans. When multiple
substitutes were available, the cheapest substitute was chosen. Google was also consulted when
a product was sold per unit, in order to find the average weight of the product.
When the NEVO-code in the Dutch National Food Consumption Survey 2007-2010 was
an exact match to another brand than AH, then that brand was chosen. For example, a NEVOcode in the Dutch National Food Consumption Survey 2007-2010 was called Liga Fruitkick, then
the brand Liga was chosen instead of the private-brand AH.
To end, some NEVO-codes in the Dutch National Food Consumption Survey 2007-2010
were already prepared for consumption like sauces, coffee and tea, while the product of the
Albert Heijn was not prepared. When that was the case, sometimes the price of Albert Heijn was
adjusted in weight by adding water. The price of water was not added.
It should be mentioned that for every NEVO-code, the name of the NEVO-code was first
searched on the AH website, under the subhead ‘’products’’. By using this methodology, it was
possible to see which products were available per brand and package size. If the products were
not available on the website at the time the search took place, due to seasonality for example,
than the name of the NEVO-code was searched in Appendix D immediately. By searching on the
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AH website first, the NEVO-codes were more understandable, since you have an better
imagination of the NEVO-code. This was especially handy for non-common products. Besides, in
that way it was more easier to see which product of Appendix D, using Graph 1, should be
combined with the NEVO-code from the Dutch National Food Consumption Survey 2007-2010.

22

Graph 1: A Decision tree for matching the Dutch National Food Consumption Survey 2007-2010
NEVO-codes with the Albert Heijn prices of Superscanner
Sometimes the product in the Dutch National
Food Consumption Survey captures a group of
products. When that was the case, the
cheapest product in that category was chosen,
when looking at prices per gram. No
distinction was made between brands

Sometimes the
exact name
belongs to a
particular brand.
Then that brand
was chosen

Was the product
available in the
private-brand of the
AH?

Was the exact product
available?

Decision 1. Choose the
cheapest product
available, when looking
at prices per gram
Decision 2. Choose the
cheepest product available
from another brand, when
looking at prices per gram

Was the
product
available in
the privatebrand of the
AH?
Was there
an almost
similair
product?

Search on
Google for a
good
substitute

Was the
substitute
available in
the privatebrand of the
AH?

Decision 3. Choose the
cheapest product
available, when looking
at prices per gram

Decision 4. Choose the
cheapest product
available from another
brand, when looking
at prices per gram

Decision 5. Choose the
cheapest product
available, when looking
at prices per gram

Decision 6. Choose the
cheapest product
available from another
brand, when looking at
prices per gram
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In Appendix G can be seen for every NEVO-code in different categories out of the Dutch
National Food Consumption Survey 2007-2010 which decision was made, including the chosen
product of the Albert Heijn, the original price, the price per gram/millilitre and sometimes an
explanation. For visibility purposes, the price per gram/millilitre prices in Appendix G were
given a colour, which relates to the decision made (1 white, 2 red, 3 yellow, 4 blue and 5 orange).
Decision 6 was excluded, since that decision was never made. In Appendix H the NEVO-codes
have been sorted on ID number instead of category. It should be noted that a lot of NEVO-codes
were categorised in multiple categories. How much the different decisions for all 1,600 NEVOcodes were used, can be seen in Table 9 (including percentages).
Table 9: Decision tree decisions made for NEVO-codes
Decision tree
Decision 1
Decision 2
Decision 3
Decision 4
Decision 5
Total

Number of NEVO-codes
899
418
150
110
23
1,600

Percentage of NEVO-codes
56.2%
26.1%
9.4%
6.9%
1.4%
100%

Since some Albert Heijn products were used for multiple NEVO-codes, there were not as much
Albert Heijn products used as NEVO-codes. The used Albert Heijn products could be seen in
Appendix I. In total, 975 Albert Heijn products were used for the 1,600 NEVO-codes, from which
622 (63.8%) products were from the Albert Heijn private brand and 353 (36.2%) from another
brand (GALL&GALL included). It should be noted, that all product prices were included in this
Appendix, except for the prices who were changed by adding water like sauces, coffee and tea,
but all those products were also used for other NEVO-codes with no added water, so they have
been included in the Appendix with the original price.
In total, the 1,402 respondents ate the 1,600 NEVO-codes 84,169 different times. The
proportions of percentages of the different decisions made in the Decision tree can be seen in
Table 10. It can be concluded that the NEVO-codes in decision 1 of the Decision tree were
consumed way more by the respondents than other NEVO-codes in other decisions, when
comparing Table 9 with Table 10 (including percentages).
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Table 10: Decision tree decisions made for the number of consumed NEVO-codes
Decision tree
Decision 1
Decision 2
Decision 3
Decision 4
Decision 5
Total

Number of NEVO-codes used
70,313
9,236
3,698
881
41
84,169

Percentage of NEVO-codes used
83.5%
11,0%
4.4%
1.0%
0.1%
100%

3.2.3 Calculating the costs of different dietary patterns
When all prices were known, the costs of every individual dietary pattern was calculated. This
was done by using all gram/millilitre prices times the amount consumed products per individual
respondent. After that, all costs of the products were summed per individual respondent. Then
the costs of all individual dietary patterns were known. To give one example, the random chosen
respondent with identification code 49038701 illustrates this calculation methodology in Table
11. The prices per gram of different products were multiplied by the consumed quantity in
grams, then the price per consumed quantity per NEVO-code was known. At the end all prices
per consumed quantity were summed and the total diet costs of this respondent was known.
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Table 11: Calculation of diet costs of respondent 49038701
Nevo Code
282
644
377
644
377
644
377
248
810
1776
286
2134
2134
282
644
377
644
377
248
84
2063
513
286
645
377
253
2323
145
2338
64
1885
2615
220
2066
179
286
645
377
253
390
2924
390
Total diet
costs

Consumed
quantity
192
133
8
133
8
133
8
60
20
32
429
580
580
192
133
8
133
8
60
90
10
24
429
275
12
30
142
98
35
25
67
3
4
11
165
429
275
12
30
300
28
300

Product AH

AH Vanillevla,"1 l",0.856427
AH BASIC Arome filterkoffie,8333 g,2.978515
AH BASIC Kristalsuiker,"1,5 kg",1.015714
AH BASIC Arome filterkoffie,8333 g,2.978515
AH BASIC Kristalsuiker,"1,5 kg",1.015714
AH BASIC Arome filterkoffie,8333 g,2.978515
AH BASIC Kristalsuiker,"1,5 kg",1.015714
AH Tijgerbrood wit heel,500g,1.133254
AH Filet americain naturel,2 x 125 g,3
AH Achterham,250 g,3.339307
AH BASIC Halfvolle melk gesteriliseerd,1 l,0.697333
DubbelFrisss Appel & perzik light,"1,5 l",1.101036
DubbelFrisss Appel & perzik light,"1,5 l",1.101036
AH Vanillevla,"1 l",0.856427
AH BASIC Arome filterkoffie,8333 g,2.978515
AH BASIC Kristalsuiker,"1,5 kg",1.015714
AH BASIC Arome filterkoffie,8333 g,2.978515
AH BASIC Kristalsuiker,"1,5 kg",1.015714
AH Tijgerbrood wit heel,500g,1.133254
AH BASIC Witte scharreleieren,100g,1.470556
AH Margarine voordeel,500 g,1.342185
AH Goudse jong 48+ stuk voordeel,"880 g",6.205223
AH BASIC Halfvolle melk gesteriliseerd,1 l,0.697333
AH BASIC Groene thee citroen 1-kops,3200g,0.69
AH BASIC Kristalsuiker,"1,5 kg",1.015714
AH BASIC Cake,600 g,0.977437
AH Aardappelpuree,750 g,1.69
AH BASIC Rode kool,"680 g",0.669274
Bicro Stoofvlees,"540 g",2.990000
AH Uien voordeel,2 kg,1.517075
AH BASIC Water koolzuurvrij,6 x 2 l,2.147773
AH BASIC Witte azijn,1 l,0.37
AH Patent tarwebloem,1 kg,0.89
AH Bewust bakken & braden vloeibaar,"400 g",1.266417
AH BASIC Appelmoes,720 ml,0.532786
AH BASIC Halfvolle melk gesteriliseerd,1 l,0.697333
AH BASIC Groene thee citroen 1-kops,3200g,0.69
AH BASIC Kristalsuiker,"1,5 kg",1.015714
AH BASIC Cake,600 g,0.977437
AH BASIC Pils,"24 x 0,30 l",4.978075
AH BASIC Chips paprika,"200 g",0.610000
AH BASIC Pils,"24 x 0,30 l",4.978075

Price per
gram (€)
0.000856427
0.000357436
0.000677143
0.000357436
0.000677143
0.000357436
0.000677143
0.002266508
0.012000000
0.013357228
0.000697333
0.000734024
0.000734024
0.000856427
0.000357436
0.000677143
0.000357436
0.000677143
0.002266508
0.014705560
0.002684370
0.007051390
0.000697333
0.000215625
0.000677143
0.001629062
0.002253333
0.000984227
0.005537037
0.000758538
0.000178981
0.000370000
0.000890000
0.003166043
0.000739981
0.000697333
0.000215625
0.000677143
0.001629062
0.000691399
0.003050000
0.000691399

Price per consumed
quantity (€)
0.164433984
0.047538988
0.005417144
0.047538988
0.005417144
0.047538988
0.005417144
0.135990480
0.240000000
0.427431296
0.299155857
0.425733920
0.425733920
0.164433984
0.047538988
0.005417144
0.047538988
0.005417144
0.135990480
1.323500400
0.026843700
0.169233360
0.299155857
0.059296875
0.008125716
0.048871860
0.319973286
0.096454246
0.193796295
0.018963450
0.011991727
0.001110000
0.003560000
0.034826473
0.122096865
0.299155857
0.059296875
0.008125716
0.048871860
0.207419700
0.085400000
0.207419700
€6.337174399
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3.3 The linkage of diet quality with diet costs and social/demographic
characteristics
The social/demographic characteristics of the respondents of the Dutch National Food
Consumption Survey 2007-2010 were already collected when the survey took place. Now, diet
quality and diet costs of different dietary patterns are also known, so a connection with one
another could be made. That is why in Appendix J, per respondent the social/demographic
characteristics, diet quality and the diet costs were put together. As a reminder, literature
showed that certain social/demographic characteristics have influence on diet quality and costs,
that is why the included social/demographics characteristics for the analyses of diet quality are
gender, age (19-50), education, income and race/ethnicity. The same were included for the
analyses of diet costs, plus household size. Unfortunately, 96.5% of the 19-50 year old
respondents in the Dutch National Food Consumption Survey 2007-2010 were Dutch, that is
why race/ethnicity was not tested in this research and not included in the Appendix. How the
social/demographic characteristics (chapter 3.3.1), diet quality and diet costs (chapter 3.3.2)
were categorised will be elaborated in the next two sub chapters.

3.3.1 Grouping social/demographic characteristics
The 19-50 year old respondents were grouped in two categories, just as in the research of van
Rossum et al. (2011). Those were grouped in the 19 to 30 year old respondents and the 31 to 50
year old respondents. In the Dutch National Food Consumption Survey 2007-2010 education
was grouped in primary education, lower vocational education, advanced elementary education,
intermediate vocational education, higher general secondary education, higher vocational
education and university. In this analysis education was grouped in low (primary education,
lower vocational education and advanced elementary education), moderate (intermediate
vocational education and higher general secondary education) and high education (higher
vocational education and university) (van Rossum et al. 2011). The different net household
income groups of the Dutch National Food Consumption Survey 2007-2010 were also changed
for this analysis. In the Dutch National Food Consumption Survey 2007-2010 net household
incomes were grouped in 19 different categories. In this analysis income was grouped in low (0-
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2,100 euros), moderate (2,100-3,100 euros) and high net household income (3,100 euros or
more) per month. Household sizes were categorised in one person, two person and three person
or more.

3.3.2 Ranking diet quality and diet costs
All respondents with almost similar diet quality scores were ranked into five equal sized
quintiles. Five quintiles were chosen, since Looman et al. (2017) also used five quintiles. The
first quintile of diet quality is the unhealthiest regarding diet quality and the fifth the healthiest.
Five quintiles were used for all 1,402 respondents and for women (N=698) and men (N=704)
separately.
Women and men needed to be investigated separately just as in Maillot et al. (2007),
since women in general eat healthier than men (Berrigan et al. 2003; Cooke et al. 2004;
Langsetmo et al. 2010). That is why women and men were also investigated separately,
otherwise the higher percentage of women in the healthier quintiles could have an effect on the
results. Besides, women need less energy than men (Netherlands Nutrition Centre 2016b), so it
was likely that diets cost less for women than for men.
All respondents with similar diet costs were also ranked into five equal sized quintiles.
The first quintile of diet costs is the cheapest and the fifth quintile the most expensive. Again,
five quintiles were used for all respondents and for women and men separately.
In Appendix K and Appendix L, the included social/demographic characteristics, diet
quality and diet costs were distinguished for men and women separately.
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3.4 Statistical analysis
As mentioned in earlier in this research, all different types of Dutch citizens were equally
distributed regarding social/demographic characteristics in the Dutch National Food
Consumption Survey 2007-2010, which makes this analysis representative for the entire Dutch
population (van Rossum et al. 2011). That is why further tests regarding the representativeness
of the 1,402 responders of the Dutch National Food Consumption Survey 2007-2010 was not
necessary. The diet qualities and diet costs of the 1,402 respondents of the Dutch National Food
Consumption Survey 2007-2010 data needed to be statistically studied in relation to the
included social/demographic characteristics. All statistical analyses were performed using IBM
SPSS statistics 23 and a P value of <0.05 was considered statistically significant. How the
statistical analysis was performed can be seen in the next two chapters. First an explanation is
given regarding the manova tests (chapter 3.4.1) then an explanation is given regarding ordinal
regression tests (chapter 3.4.2). To end, a summary of the analysis is given in chapter 3.4.3.

3.4.1 Manova tests regarding diet quality, diet costs and social/demographic
characteristics
By analysing correlations between the scores of cross-classifications of the five equal quintiles
regarding diet quality, diet costs and the included social/demographic characteristics, a
multivariate analysis of variance (manova test) was used. A manova test was chosen, since it can
test the differences between groups across several dependent variables simultaneously (Field
2013). A manova test could only be executed if the diet qualities and diet costs were not
normally distributed. The significant values of the Shapiro-Wilk Tests were for all manova tests
below 0,05, what means that the data significantly deviate from a normal distribution and that
the manova tests could be executed (Field 2013). Since five quintiles were used regarding diet
quality and diet costs, six manova tests were executed. Two for all respondents, two for the
male respondents and two for the female respondents. What means that three manova tests
regarding diet quality were executed and three regarding diet costs. For all six tests, Wilks’s
lambda showed that there was a significant association with diet quality and diets costs on the
independent variables, since p was less than 0.05.
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3.4.2 Ordinal regression tests regarding diet quality, diet costs and social/demographic
characteristics
Next to the six manova tests, also twelve ordinal regression tests were executed. Six for the five
quintiles of diet quality and six for the five quintiles regarding diet costs. Subsequently, four
ordinal regressions for all respondents, four for men and four for women were executed. There
were twelve ordinal regressions executed, instead of six, since in three ordinal regressions for
diet quality, diet costs were excluded and for the three ordinal regressions regarding diet costs,
diet quality was excluded. For the other three ordinal regressions of diet quality, diet costs were
included and for the ordinal regressions regarding diet costs, diet quality was included.
An ordinal regression is a statistical technique that is used to predict behaviour of an
ordinal level dependent variable with a set of independent variables (Field 2013). It basically
tests, how much the included social/demographic were associated with diet quality and diet
costs. That is why this test is suited for answering the third sub question. In SPSS this is called an
ordinal regression, but in statistics this is called a probability analysis. The grouped
social/demographic characteristics, as described in the introduction of chapter 3.3 were
included in these analyses. For all tests, Pearson showed a P value above 0.05, what suggests
that there is no evidence to reject the assumption that the social/demographic characteristics
were associated with diet quality. For every ordinal regression, the Nagelkerke numbers will
also be given in the next chapter. Nagelkerke explains the variance in the outcome regarding the
social/demographic characteristics.
The ordinal regressions has also given insides in the odds-ratios between the relations of
the different social/demographic characteristics with diet quality and diet costs. ‘’The odds is the
ratio of the probability that the event of interest occurs to the probability that it does not’’
(Bland & Altman 2000, p. 1). The odds-ratio can be calculated by using the eᵡ of the estimate of
the ordinal regressions in SPSS. An example of an odds-ratio, is that the probability that a child
with eczema will also have fever is 4.89 (Bland & Altman 2000). What suggests, that the chance,
that a child with eczema also has a fever, is 4.89 bigger for a child with eczema than for a child
with no eczema.
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3.4.3 Summary manova tests and ordinal regression tests regarding diet quality, diet
costs and social/demographic characteristics
To make the used SPSS methodology more visual, a hierarchical graph is added regarding the six
manova tests and the twelve ordinal regressions. This graph can be seen on the next page in
Graph 2. From left to right can be seen how the SPSS analysis was conducted. First could be seen
which respondents were tested, then what dependent variable is tested (diet quality or diet
costs), followed by which SPSS

methodology were used. To end,

the included

social/demographic characteristics (and sometimes diet costs or diet quality) in the analyses
have been described.
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Graph 2: A hierarchical structure of the statistical SPSS methodology used in this research
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4. Results
In this chapter, the results of the six multivariate analysis of variances (manova tests) and
twelve probability tests (ordinal regressions) will be given. First the results of the three manavo
tests and six ordinal regressions regarding diet quality related costs and social/demographic
characteristics will be given in chapter 4.1, what investigated the differences in diet costs and
social/demographic characteristics from the unhealthiest quintile to the healthiest quintile. The
same presentation of results will be used regarding diet costs related quality and
social/demographic characteristics in chapter 4.2. Here the differences in diet quality and
social/demographic characteristics from the cheapest to the most expensive quintile were
investigated. For both analysis, the results will be presented first for all respondents. Followed
by the results for men and women separately. At the end, a summary of the results will be given
in chapter 4.3.

4.1 Results diet quality related costs and social/demographic characteristics
In chapter 4.1 the results of the manova tests and ordinal regressions regarding diet quality
related diet costs and social/demographic characteristics will be given. For all respondents
together (chapter 4.1.1), and men (chapter 4.1.2) and women (chapter 4.1.3) separately, first the
results of the manavo tests have been given, followed by the results of the ordinal regressions.
Non-significant results of these tests were also given. The thresholds of the six ordinal
regressions can be seen in Appendix M, which can be used for potential interpretation. The
results of the ordinal regression, excluding diet costs is described first, and in brackets are the
results shown including diet costs. Threshold 5 was the dummy variable.

4.1.1 All respondents
The mean and standard deviations of diet quality for all respondents was 58.44 (16.96) out of
140 points. Besides, diet quality was significantly higher for women than for men (mean
difference of 11.46) and the diet qualities ranged from 10.14 to 111.47. Diet costs were grouped
in five equal quintiles, from least expensive to most expensive (€1.91-€6.95, €6.95-€8.36,
€8.36-€9.95, €9.95-€12.11 and €12.11-€44.78). In Table 12 the results of the Manova test for
all respondents have been described.
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How the five quintiles regarding diet costs and social/demographic characteristics were
distributed among the five diet quality quintiles, can be seen in the Table. Q1 was the most
unhealthiest quintile regarding diet quality and Q5 the most healthiest. First the mean and
standard deviations of diet quality and diet costs of every diet quality quintile was given in the
first two rows. Furthermore, per diet quality quintile the distribution of the included
social/demographic characteristics and diet costs in percentages are described vertically. In that
way the differences in percentages of the social/demographic characteristics and diet costs
between the diet quality quintiles can be seen.
Diet costs, gender, age and education were associated with diet quality. Respondents
with a higher diet quality were significantly more related to cheaper diet costs, women, a higher
age and higher education (P<0.001). Income did not have a significant relation with diet quality.
Table 12: Manova test results of diet quality related costs and social/demographic
characteristics of 1402 Dutch men and women
Q1
N= 281
35.86 (7.0)
11.31 (5.4)

Q2
N= 280
48.63 (2.5)
10.43 (4.9)

Q3
N= 280
57.3 (2.8)
9.68 (3.8)

Q4
N= 281
67.2 (3.0)
9.44 (3.7)

Q5
N= 280
83.2 (8.2)
9.15 (2.9)

P for
trend
<0.001
<0.001
<0.001

Average diet qualityᵅ
Average diet costs (€)ᵇ
Diet costs (%)
Cheapest 11.74
18.93
20.71
23.49
25.00
Cheap 18.86
18.21
22.14
23.13
17.86
Average 20.64
21.07
17.14
19.57
21.43
Expensive 18.50
18.21
22.50
17.08
23.93
Most expensive 30.25
23.57
17.50
16.73
11.79
Gender (%)
<0.001
Men 70.46
62.86
52.14
43.06
22.5
Women 29.54
37.14
47.86
56.94
77.5
Age (%)
<0.001
19-30 years old 62.63
51.79
51.43
51.25
33.57
31-50 years old 37.37
48.21
48.57
48.75
66.43
Education (%) ͨ
<0.001
Low 34.16
26.79
30.00
24.56
21.07
Moderate 54.80
51.07
51.07
50.18
46.79
High 11.03
22.14
18.93
25.27
32.14
Income (%) ͩ
0.778
Low 44.49
46.43
44.64
47.33
45.00
Moderate 43.42
36.79
40.36
37.72
35.36
High 12.10
16.79
15.00
14.95
19.64
Legend
ᵅ DHD15-Index score ranging from 0 to 140 points.
ᵇ Cheapest= €1.91-€6.95. Cheap= €6.95-€8.36. Average €8.36-€9.95. Expensive=€9.95-€12.11. Most expensive=
€12.11-€44.78.
ᶜ Low education= primary education, lower vocational education and advanced elementary education. Moderate
education= intermediate vocational education and higher general secondary education. High education= higher
vocational education and university.
ᵈ Low income per month= 0-2,100 euros. Moderate income per month= 2,100-3,100 euros. High income per month=
3,100 or more euros.
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Now the results of two ordinal regression analyses will be given, one excluding diet costs and
one including diet costs. The ordinal regression excluding diet costs showed the same as the
manova test regarding social/demographic characteristics, since the p-values for gender, age
and education were p<0.001 and no significant results were seen regarding income. The ordinal
regression including diet costs showed the same. This regression also showed, just as the
manova test, that the costs of a diet were significantly associated with diet quality.
In Table 13 the results of the two ordinal regressions have been described. The results of
the ordinal regression, excluding diet costs is described first, and in brackets the results have
been shown including diet costs. In this Table, also the estimates in SPSS were given, which were
used to calculate the odds-ratios. It should be mentioned that Nagelkerke showed that 16.1%
(17.4%) of the variance in the outcome of diet quality, is explained by the social/demographic
characteristics (and diet costs). Pearson showed a P value of 0.445 (0.192), what suggests that
there is no evidence to reject the assumption that the social/demographic characteristics (and
diet costs) were significantly associated with diet quality.
A male respondent has a 3.48 (3.16) times bigger chance of having a lower diet quality
than a woman. Secondly, a respondent in the age-category 19-30 years has a 1.82 (1.87) times
bigger chance of having a lower diet quality than someone in the age-category 31-50. Thirdly, a
respondent (comparing to high education) with a low education has a 2.34 (2.39) times bigger
chance of having a lower diet quality and someone with a middle education 1.80. To end, the
odds-ratios regarding the association of the diet costs on diet quality can also be seen in Table
13. To give one example, a respondent with the cheapest diet has a 1.99 chance of having a
higher diet quality, comparing to someone with the most expensive diet.
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Table 13: Ordinal regressions and odds-ratios of the influence of social/demographic
characteristics (including diet costs) of having a certain diet quality (all respondents)
Characteristic of
respondent x

Odds-ratio

Man
3.48ᵅ (3.16ᵇ)
19-30 years
1.82ᵅ (1.87ᵇ)
Low education
2.34ᵅ (2.39ᵇ)
Middle education
1.80ᵅ (1.81ᵇ)
Low income
1.17ᵅ (1.11ᵇ)
Middle income
1.02ᵅ (1.05ᵇ)
Cheapest diet
(1.99ᵇ)
Cheap diet
(1.45ᵇ)
Average diet
(1.53ᵇ)
Expensive diet
(1.64ᵇ)
Legend
ᵅ Results excluding diet costs
ᵇ Results including diet costs

Diet
quality
Lower
Lower
Lower
Lower
Higher
Lower
Higher
Higher
Higher
Higher

In comparison to
characteristic of
respondent x
Woman
31-50 years
High education
High education
High income
High income
Most expensive diet
Most expensive diet
Most expensive diet
Most expensive diet

P for trend

Estimate in
SPSS

<0.001ᵅ (<0.001ᵇ)
<0.001ᵅ (<0.001ᵇ)
<0.001ᵅ (<0.001ᵇ)
<0.001ᵅ (<0.001ᵇ)
0.279ᵅ (0.472ᵇ)
0.888ᵅ (0.736ᵇ)
(<0.001ᵇ)
(0.016ᵇ)
(0.006ᵇ)
(0.001ᵇ)

-1.247ᵅ (-1.152ᵇ)
-0.599ᵅ (-0.624ᵇ)
-0.850ᵅ (-0.872ᵇ)
-0.588ᵅ (-0.595ᵇ)
0.159ᵅ (0.106ᵇ)
-0.021ᵅ (-0.050ᵇ)
(0.687ᵇ)
(0.372ᵇ)
(0.423ᵇ)
(0.496ᵇ)

4.1.2 Male respondents
The mean and standard deviations of diet quality for male respondents was 52,73 (15,09) out of
140 points and the diet quality scores ranged from 10,14 to 99,78. In Table 14 the results of this
Manova test have been described. Q1 was again the unhealthiest quintile regarding diet quality
and Q5 the healthiest. Besides, diet costs were also grouped in five equal quintiles, from least
expensive to most expensive (€1.91-€7.15, €7.15-€9.15, €9.15-€10.78, €10.78-€13.34 and
€13.34-€44.78).
How the five quintiles regarding diet costs and social/demographic characteristics were
distributed among the five diet quality quintiles, can be seen in Table 14. The mean and standard
deviations of diet quality and diet costs of all diet quality quintiles were given in the first two
rows. Furthermore, per diet quality quintile the distribution of the included social/demographic
characteristics and diet costs in percentages is described vertically. In that way the differences in
percentages of the social/demographic characteristics and diet costs between the diet quality
quintiles can be seen.
Diet costs, age and education were associated with diet quality (P<0.001). Respondents
with a higher diet quality were significantly more related to cheaper diet costs, a higher age and
higher education. Income did not have a significant relation with diet quality. These are the same
results, as the results for all respondents together.
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Table 14: Manova test results of diet quality related costs and social/demographic
characteristics of 704 Dutch men
Q1
N= 141
33.28 (6.9)
12.67 (5.7)

Q2
N= 141
44.94 (2.3)
11.34 (5.9)

Q3
N= 141
51.76 (2.0)
10.57 (4.39)

Q4
N= 141
60.27 (2.8)
10.52 (3.9)

Q5
N= 140
74.57 (7.9)
10.04 (3.5)

P for
trend
<0.001
<0.001
<0.001

Average diet qualityᵅ
Average diet costs (€)ᵇ
Diet costs (%)
Cheapest 14.18
19.15
21.99
20.57
24.29
Cheap 14.18
21.99
21.99
23.40
18.57
Average 20.57
18.44
19.86
17.02
24.29
Expensive 17.73
19.15
20.57
22.70
20.00
Most expensive 33.33
21.28
15.60
16.31
12.86
Age (%)
<0.001
19-30 years old 62.41
55.32
51.77
51.77
31.43
31-50 years old 37.59
44.68
48.23
48.23
68.57
Education (%) ͨ
<0.001
Low 37.59
21.28
28.37
29.08
20.71
Moderate 53.19
56.74
48.23
49.65
45.71
High 9.22
21.99
23.40
21.28
33.57
Income (%) ͩ
0.937
Low 46.10
44.68
48.23
43.97
47.86
Moderate 42.55
39.71
35.46
39.71
34.29
High 11.35
15.60
16.31
16.31
17.86
Legend
ᵅ DHD15-Index score ranging from 0 to 140 points.
ᵇ Cheapest= €1.91-€7.15. Cheap= €7.15-€9.15. Average €9.15-€10.78. Expensive=€10.78-€13.34. Most expensive=
€13.34-€44.78
ᶜ Low education= primary education, lower vocational education and advanced elementary education. Moderate
education= intermediate vocational education and higher general secondary education. High education= higher
vocational education and university.
ᵈ Low income per month= 0-2,100 euros. Moderate income per month= 2,100-3,100 euros. High income per month=
3,100 or more euros.

Now the results of two ordinal regression analyses will be given, one excluding diet costs and
one including diet costs. The ordinal regression analysis excluding diet costs showed the same as
the manova test regarding social/demographic characteristics, since the p-values for age and
education were p<0.001 and no significant results were seen regarding income. The ordinal
regression including diet costs showed the same. This regression also showed, just as the
manova test, that the costs of a diet were significantly associated with diet quality.
In Table 15 the results of the two ordinal regressions have been described. The results of
the ordinal regression, excluding diet costs is described first, and in brackets the results
including diet costs have been shown. In this Table, also the estimates in SPSS were given, which
were used to calculate the odds-ratios. It should be mentioned that Nagelkerke showed that 6%
(9.1%) of the variance in the outcome of diet quality is explained by the social/demographic
characteristics (and diet costs). Pearson showed a P value of 0.231 (0.439), what suggests that
there is no evidence to reject the assumption that the social/demographic characteristics (and
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diet costs) were associated with diet quality.
A respondent in the age-category 19-30 years has a 1.86 (1.89) times bigger chance of
having a lower diet quality then someone in the age-category 31-50. Secondly a respondent
(comparing to high education) with a low education has a 2.16 (2.20) bigger chance of having a
lower diet quality and someone with a middle education 1.78 (1.81). To end, the odds-ratios
regarding the association of diet costs on diet quality can also be seen in Table 15. To give one
example, a respondent with a very cheap diet has a 2.71 chance of having a higher diet quality,
compared to someone with the most expensive diet.
Table 15: Ordinal regressions and odds-ratios of the influence of social/demographic
characteristics (including diet costs) of having a certain diet quality (Male respondents)
Characteristic of
respondent x

Odds-ratio

19-30 years
1.86ᵅ (1.89ᵇ)
Low education
2.16ᵅ (2.20ᵇ)
Middle education
1.78ᵅ (1.81ᵇ)
Low income
1.24ᵅ (1.11ᵇ)
Middle income
1.02ᵅ (1.12ᵇ)
Cheapest diet
(2.71ᵇ)
Cheap diet
(2.23ᵇ)
Average diet
(1.85ᵇ)
Expensive diet
(1.99ᵇ)
Legend
ᵅ Results excluding diet costs
ᵇ Results including diet costs

Diet
quality
Lower
Lower
Lower
Higher
Lower
Higher
Higher
Higher
Higher

In comparison to
characteristic of
respondent x
31-50 years
High education
High education
High income
High income
Most expensive diet
Most expensive diet
Most expensive diet
Most expensive diet

P for trend

Estimate in SPSS

<0.001ᵅ (<0.001ᵇ)
<0.001ᵅ (<0.001ᵇ)
0.001ᵅ (0.001ᵇ)
0.315ᵅ (0.634ᵇ)
0.927ᵅ (0.605ᵇ)
(<0.001ᵇ)
(<0.001ᵇ)
(0.004ᵇ)
(0.001ᵇ)

-0.623ᵅ (-0.637ᵇ)
-0.772ᵅ (-0.788ᵇ)
-0.576ᵅ (-0.593ᵇ)
0.212ᵅ (0.102ᵇ)
-0.019ᵅ (-0.110ᵇ)
(0.997ᵇ)
(0.803ᵇ)
(0.614ᵇ)
(0.688ᵇ)

4.1.3 Female respondents
The mean and standard deviations of diet quality for female respondents was 64.19 (16.81) out
of 140 points and the diet quality scores ranged from 21.90 to 111.47. In Table 16 the results of
the Manova tests have been described. Q1 was the unhealthiest quintile regarding diet quality
and Q5 the healthiest. Diet costs were grouped in five equal quintiles, from least expensive to
most expensive (€2.26-€6.61, €6.61-€7.63, €7.63-€9.04, €9.04-€10.99 and €10.99-€34.37).
How the five quintiles regarding diet costs and social/demographic characteristics were
distributed among the five diet quality quintiles, can be seen in Table 16. The mean and standard
deviations of diet quality and diet costs of all diet quality quintiles were given in the first two
rows. Furthermore, per diet quality quintile the distribution of the included social/demographic
characteristics and diet costs in percentages is described vertically. In that way the differences in
percentages of the social/demographic characteristics and diet costs between the diet quality
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quintiles can be seen.
Age and education were associated with diet quality (P<0.001). Female respondents with
a higher diet quality were significantly more related to a higher age and higher education. Diet
costs and income did not have a significant relation with diet quality.
Table 16: Manova test results of diet quality related costs and social/demographic
characteristics of 698 Dutch women
Q1
N= 139
41.06 (6.4)
9.43 (3.7)

Q2
N= 140
54.28 (3.0)
8.82 (3.8)

Q3
N= 140
64.02 (2.6)
9.03 (3.8)

Q4
N= 140
73.35 (3.2)
8.94 (3.0)

Q5
N= 139
88.28 (7.2)
8.97 (3.4)

P for
trend
<0.001
0.366
0.401

Average diet qualityᵅ
Average diet costs (€)ᵇ
Diet costs (%)
Cheapest 18.70
20.00
20.71
21.43
18.70
Cheap 15.83
24.29
21.43
17.86
20.86
Average 20.86
21.43
17.86
16.43
23.74
Expensive 19.42
18.57
20.00
20.71
21.58
Most expensive 25.18
15.71
20.00
23.57
15.11
Age (%)
<0.001
19-30 years old 61.87
48.57
53.57
49.29
35.25
31-50 years old 38.13
51.43
46.43
50.71
64.75
Education (%) ͨ
<0.001
Low 31.65
35.71
28.57
20.71
19.42
Moderate 55.40
49.29
50.71
50
48.92
High 12.95
15
20.71
29.29
31.65
Income (%) ͩ
0.252
Low 40.29
47.14
48.57
48.57
40.29
Moderate 43.17
41.43
37.14
35.00
38.85
High 16.55
11.43
14.29
16.43
20.86
Legend
ᵅ DHD15-Index score ranging from 0 to 140 points.
ᵇ Cheapest= €2.26-€6.61. Cheap= €6.61-€7.63. Average €7.63-€9.04. Expensive=€9.04-€10.99. Most expensive=
€10.99-€34.37
ᶜ Low education= primary education. lower vocational education and advanced elementary education. Moderate
education= intermediate vocational education and higher general secondary education. High education= higher
vocational education and university.
ᵈ Low income per month= 0-2,100 euros. Moderate income per month= 2,100-3,100 euros. High income per month=
3,100 or more euros.

Now the results of two ordinal regression analyses will be given, one excluding diet costs and
one including diet costs. The ordinal regression analysis excluding diet costs showed the same as
the manova test regarding social/demographic characteristics, since the p-values for age and
education were p<0.001 and no significant results were seen regarding income. The ordinal
regression including diet costs showed the same. This regression also showed, just as the
manova test, that the costs of a diet does not have a significantly association with diet quality.
In Table 17 the results of the two ordinal regressions have been described. The results of
the ordinal regression, excluding diet costs is described first, and in brackets the results
including diet costs have been shown. In this Table, also the estimates in SPSS were given, which
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were used to calculate the odds-ratios. It should be mentioned that Nagelkerke showed that
6.1% (6.6%) of the variance in the outcome of diet quality is explained by the
social/demographic characteristics (and diet costs). Pearson showed a P value of 0.604 (0.855),
what suggests that there is no evidence to reject the assumption that the social/demographic
characteristics (and diet costs) were associated with diet quality.
A respondent in the age-category 19-30 years has a 1.74 (1.80) times bigger chance of
having a lower diet quality than someone in the age-category 31-50. Secondly a respondent
(comparing to high education) with a low education has a 2.70 (2.82) bigger chance of having a
lower diet quality and someone with a middle education 1.86 (1.90). Again, income (and diet
costs) were not associated with diet quality.
Table 17: Ordinal regressions and odds-ratios of the influence of social/demographic
characteristics (including diet costs) of having a certain diet quality (Female respondents)
Characteristic of
respondent x

Odds-ratio

19-30 years
1.74ᵅ (1.80ᵇ)
Low education
2.70ᵅ (2.82ᵇ)
Middle education 1.86ᵅ (1.90ᵇ)
Low income
1.10ᵅ (1.11ᵇ)
Middle income
1.04ᵅ (1.05ᵇ)
Cheap diet
(1.50ᵇ)
Cheap diet
(1.35ᵇ)
Average diet
(1.30ᵇ)
Expensive diet
(1.24ᵇ)
Legend
ᵅ Results excluding diet costs
ᵇ Results including diet costs

Diet
quality
Lower
Lower
Lower
Higher
Higher
Higher
Higher
Higher
Higher

In comparison to
characteristic of
respondent x
31-50 years
High education
High education
High income
High income
Most expensive diet
Most expensive diet
Most expensive diet
Most expensive diet

P for trend

Estimate in SPSS

<0.001ᵅ (<0.001ᵇ)
<0.001ᵅ (<0.001ᵇ)
<0.001ᵅ (<0.001ᵇ)
0.627ᵅ (0.617ᵇ)
0.839ᵅ (0.815ᵇ)
(0.061ᵇ)
(0.156ᵇ)
(0.220ᵇ)
(0.321ᵇ)

-0.552ᵅ (-0.590ᵇ)
-0.993ᵅ (-1.035ᵇ)
-0.621ᵅ (-0.642ᵇ)
0.098ᵅ (0.102ᵇ)
0.042ᵅ (0.049ᵇ)
(0.405ᵇ)
(0.303ᵇ)
(0.263ᵇ)
(0.212ᵇ)
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4.2 Results diet costs related quality and social/demographic characteristics
In chapter 4.2 the results of the manova tests and ordinal regressions regarding diet costs
related diet quality and social/demographic characteristics will be given. For all respondents
together (chapter 4.2.1), men (chapter 4.2.2) and women (chapter 4.2.3) separately, first the
results of the manavo tests have been given, followed by the results of the ordinal regressions.
The thresholds of the six ordinal regressions can be seen in Appendix M, which can be used for
potential interpretation. The results of the ordinal regression, excluding diet quality is described
first, and in brackets the results including diet quality have been shown. Threshold 10 was the
dummy variable.
This chapter gives information regarding social/demographic associates on diet costs.
This is useful to understand why (regarding the included social/demographic characteristics)
some citizens spend more on their diets than others.

4.2.1 All respondents
The mean and standard deviations of diet costs for all respondents was €10.00 (€4.31). Besides,
diet costs were significantly higher for men than for women (mean difference of €2.06) and the
diet costs ranged from €1.91 to €44.78. In Table 18 the results of the Manova test for all
respondents have been described. As mentioned earlier, diet costs were grouped in five equal
quintiles, from least expensive to most expensive (Q1=€1.91-€6.95, Q2=€6.95-€8.36, Q3=€8.36€9.95, Q4=€9.95-€12.11 and Q5=€12.11-€44.78).
How the five quintiles regarding diet quality and social/demographic characteristics
were distributed among the five diet costs quintiles, can be seen in the Table. The mean and
standard deviations of diet costs and diet quality of all quintiles were given in the first two rows.
Furthermore, per diet costs quintile the distribution of the included social/demographic
characteristics and diet quality in percentages is described vertically. In that way the differences
in percentages of the social/demographic characteristics and diet quality between the diet costs
quintiles can be seen.
Diet quality, gender, age, education, income and household size were associated with diet
costs (P<0.05). Respondents with a more expensive dietary pattern were significantly more
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related to a lower diet quality, men, higher age, higher education, higher income and a smaller
household size.
Table 18: Manova test results of diet costs related quality and social/demographic
characteristics of 1,402 Dutch men and women
Q1
N= 280
5.90 (0.9)
62.09(15.4)

Q2
N= 281
7.64 (0.4)
58.90 (16.3)

Q3
N= 280
9.11 (0.4)
58.89 (17.1)

Q4
N= 281
10.89 (0.6)
59.45 (17.7)

Q5
N= 280
16.49 (5.0)
52.85 (16.9)

P for
trend
<0.001
<0.001
<0.001

Average diet costs (€)
Average diet qualityᵅ
Diet quality (%)ᵇ
Most unhealthy 11.79
18.86
20.71
18.51
30.36
Unhealthy 18.93
18.15
21.07
18.15
23.57
Average 20.71
22.06
17.14
22.42
17.50
Healthy 23.57
23.13
19.64
17.08
16.79
Most healthy 25.00
17.79
21.43
23.84
11.79
Gender (%)
<0.001
Men 31.43
40.21
56.07
53.38
70.00
Women 68.57
59.79
43.93
46.62
30.00
Age (%)
0.017
19-30 years old 57.86
51.60
50.36
44.48
46.43
31-50 years old 42.14
48.40
49.64
55.52
53.57
Education (%) ͨ
0.006
Low 32.86
28.47
23.57
27.04
24.64
Moderate 51.43
53.02
50.71
46.62
52.14
High 15.71
18.50
25.71
26.33
23.21
Income (%) ͩ
0.040
Low 48.57
42.70
48.21
48.75
39.64
Moderate 40.71
43.06
37.50
32.03
40.36
High 10.71
14.23
14.29
19.22
20.00
Household size (%)
<0.001
1 17.86
16.01
21.43
29.54
26.43
2 23.92
21.00
27.50
29.18
27.86
3 or more 58.21
62.99
51.07
41.28
45.71
Legend
ᵅ DHD15-Index score ranging from 0 to 140 points.
ᵇ Most unhealthy= 10.14-44.19. Unhealthy=44.20-52.69. Average 52.70-62.11. Healthy=62.13-72.94. Most
healthy=73.00-111.47.
ᶜ Low education= primary education. lower vocational education and advanced elementary education. Moderate
education= intermediate vocational education and higher general secondary education. High education= higher
vocational education and university.
ᵈ Low income per month= 0-2,100 euros. Moderate income per month= 2,100-3,100 euros. High income per month=
3,100 or more euros.

Now the results of two ordinal regression analyses will be given, one excluding diet quality and
one including diet quality. The ordinal regression analysis excluding diet quality showed almost
the same as the manova test, since the p-values for gender, age, income and household size were
p<0.001. Only for education no significant results were seen, while the manova test did show a
significant result. The ordinal regression including diet quality almost showed the same, except
that the manova test did show a significant result for diet quality in relation to diet costs. In the
ordinal regression only a significant result was seen for the most unhealthy dietary pattern in
comparison to the most health dietary pattern (p<0.001).
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In Table 19, the results of the two ordinal regressions have been described. The results of
the ordinal regression, excluding diet costs is described first, and in brackets the results
including diet costs have been shown. It should be mentioned that Nagelkerke showed that 11%
(12.3%) of the variance in the outcome of diet costs is explained by the social/demographic
characteristics (and diet quality). Pearson showed a P value of 0.158 (0.263), what suggests that
there is no evidence to reject the assumption that the social/demographic characteristics (and
diet quality) were associated with diet costs.
A respondent in the age-category 19-30 years has a 1.37 (1.45) times bigger chance of
having a cheaper diet. Secondly a respondent with a low income has a 1.75 (1.75) times bigger
chance of having a cheaper dietary pattern and someone with a middle income 1.38 (1.38) (in
comparison to someone with a high income). Thirdly, a male respond has a 2.62 (2.35) times
bigger chance of having a more expensive diet. Finally, a respondent living in a one person
household has a 2.23 (2.27) bigger chance of having a more expensive dietary pattern and
someone living in a two person household 1.43 (1.42) (in comparison to someone living in three
or more household). No significant results regarding education were seen in the ordinal
regression excluding diet quality. A possible explanation could be that for low, moderate and
high education the increasing or decreasing percentage from one quintile to one another, was
not consistent. In that way the odds ratio was hard to calculate in SPSS and thus not significant.
Including diet quality, a significant result was seen for low education in comparison to high
education. Furthermore, only significant results regarding diet quality in relation to diet costs
was seen in the most unhealthiest quintile. In Table 19 the results of the ordinal regression have
been described.
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Table 19: Ordinal regressions and odds-ratios of the influence of social/demographic
characteristics (including diet quality) of having a certain diet cost (All respondents)
Characteristic of
respondent x

Odds-ratio

19-30 years
1.37ᵅ (1.45ᵇ)
Low education
1.23ᵅ (1.35ᵇ)
Middle education 1.09ᵅ (1.16ᵇ)
Low income
1.75ᵅ (1.75ᵇ)
Middle income
1.38ᵅ (1.38ᵇ)
Man
2.62ᵅ (2.35ᵇ)
1 person
2.23ᵅ (2.27ᵇ)
household
2 person
1.43ᵅ (1.42ᵇ)
household
Most unhealthy
(1.81ᵇ)
Unhealthy
(1.24ᵇ)
Average
(1.11ᵇ)
Healthy
(1.03ᵇ)
Legend
ᵅ Results excluding diet quality
ᵇ Results including diet quality

Diet costs
Cheaper
Cheaper
Cheaper
Cheaper
Cheaper
Expensive
Expensive
Expensive
Expensive
Expensive
Expensive
Cheaper

In comparison to
characteristic of
respondent x
31-50 years
High education
High education
High income
High income
Woman
3 or more person
household
3 or more person
household
Most healthy
Most healthy
Most healthy
Most healthy

P for trend

Estimate in SPSS

0.002ᵅ (<0.001ᵇ)
0.162ᵅ (0.043ᵇ)
0.496ᵅ (0.233ᵇ)
<0.001ᵅ (<0.001ᵇ)
0.032ᵅ (0.031ᵇ)
<0.001ᵅ (<0.001ᵇ)
<0.001ᵅ (<0.001ᵇ)

-0.312ᵅ (-0.374ᵇ)
-0.203ᵅ (-0.297ᵇ)
-0.086ᵅ (-0.152ᵇ)
-0.562ᵅ (-0.558ᵇ)
-0.321ᵅ (-0.323ᵇ)
0.964ᵅ (0.854ᵇ)
0.800ᵅ (0.819ᵇ)

0.002ᵅ (0.003ᵇ)

0.359ᵅ (0.352ᵇ)

(<0.001ᵇ)
(0.169ᵇ)
(0.503ᵇ)
(0.852ᵇ)

(0.593ᵇ)
(0.217ᵇ)
(0.104ᵇ)
(-0.029ᵇ)

4.2.2 Male respondents
The mean and standard deviations of diet costs for the male respondents was €11.03 (€4.85)
and the diet costs ranged from €1.91 to €44.78. First a manova test was executed for the five
diet costs quintiles for all respondents. In Table 20 the results of the Manova test for all male
respondents have been described. As mentioned earlier, diet costs were grouped in five equal
quintiles, from least expensive to most expensive (Q1=€1.91-€7.15, Q2=€7.15-€9.15, Q3=€9.15€10.78, Q4=€10.78-€13.34 and Q5=€13.34-€44.78).
How the five quintiles regarding diet quality and social/demographic characteristics
were distributed among the five diet costs quintiles, can be seen in the Table. The mean and
standard deviations of diet costs and diet quality of every quintile was given in the first two
rows. Furthermore, per diet costs quintile the distribution of the included social/demographic
characteristics and diet quality in percentages is described vertically. In that way the differences
in percentages of the social/demographic characteristics and diet quality between the diet costs
quintiles can be seen.
Diet quality, age, and income were associated with diet costs (P<0.05). Respondents with
a more expensive dietary pattern were significantly more related to a lower diet quality, higher
age and a higher income. Education and household size were not associated with diet costs for
man.
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Table 20: Manova test results of diet costs related quality and social/demographic
characteristics of 704 Dutch men
Q1
N= 141
6.46 (1.0)
54.91(13.8)

Q2
N= 141
8.44 (0.4)
53.31 (13.7)

Q3
N= 141
9.91 (0.5)
54.48 (15.8)

Q4
N= 141
11.90 (0.7)
53.03 (15.5)

Q5
N= 140
18.49 (5.6)
47.86 (15.7)

P for
trend
<0.001
0.010
0.010

Average diet costs (€)
Average diet qualityᵅ
Diet quality (%)ᵇ
Most unhealthy 14.18
14.18
20.57
17.73
33.57
Unhealthy 19.15
21.99
18.44
19.15
21.43
Average 21.99
21.99
19.86
20.57
15.71
Healthy 20.57
23.40
17.02
22.70
16.43
Most healthy 24.11
18.44
24.11
19.86
12.86
Age (%)
0.030
19-30 years old 56.74
54.61
39.01
51.77
50.71
31-50 years old 43.26
45.39
60.99
48.23
49.29
Education (%) ͨ
0.211
Low 30.50
31.21
24.82
25.53
25.00
Moderate 54.61
47.52
51.77
46.81
52.86
High 14.89
21.28
23.40
27.66
22.14
Income (%) ͩ
0.006
Low 49.65
49.65
49.65
42.55
39.29
Moderate 41.13
37.59
40.43
32.62
40.00
High 9.22
12.76
9.93
24.82
20.71
Household size (%)
0.286
1 21.99
17.02
22.70
24.82
25.71
2 18.44
30.50
24.82
28.37
27.86
3 or more 59.57
52.48
52.48
46.81
46.43
Legend
ᵅ DHD15-Index score ranging from 0 to 140 points.
ᵇ Most unhealthy= 10.14-40.67. Unhealthy=40.79-48.73. Average 48.74-55.55. Healthy=55.65-65.26. Most
healthy=65.28-99.78.
ᶜ Low education= primary education. lower vocational education and advanced elementary education. Moderate
education= intermediate vocational education and higher general secondary education. High education= higher
vocational education and university.
ᵈ Low income per month= 0-2,100 euros. Moderate income per month= 2,100-3,100 euros. High income per month=
3,100 or more euros.

Now the results of two ordinal regression analyses will be given, one excluding diet quality and
one including diet quality. The ordinal regression analysis excluding diet quality showed almost
the same as the manova test, since the p-values for income was p<0.05. The ordinal regression
also showed a significant result regarding a one person household and a non-significant result
regarding age, while the manova test did show a significant result for age. The ordinal regression
including diet quality showed the same. In the ordinal regression only a significant result was
seen for the most unhealthy dietary pattern in comparison to the most health dietary pattern
(p<0.001).
In Table 19, the results of the two ordinal regressions have been described. The results of
the ordinal regression, excluding diet costs is described first, and in brackets the results
including diet costs have been shown. It should be mentioned that Nagelkerke showed that 3.2%
(6.6%) of the variance in the outcome of diet costs is explained by the social/demographic
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characteristics (and diet quality). Pearson showed a P value of 0.066 (0.262), which suggests
that there is no evidence to reject the assumption that the social/demographic characteristics
(and diet quality) were associated with diet costs. In contrast to the Manova test, the ordinal
regression analysis of diet costs (including and excluding diet quality) did not show a significant
result for age. Probably because the 3rd quintile in Table 20 was not in line with the increasing
and decreasing line of the age categories. In that way the odds ratio was hard to calculate by
SPSS.
Regarding the significant odds-ratios, a respondent with a low income has a 2.13 (2.08)
bigger chance of having a cheaper dietary pattern and someone with a moderate income 1.70
(1.72) (in comparison to someone with a high income). No significant results regarding
education and household sizes were seen, except for a one person household. A one person
household has a 1.61 (1.59) bigger chance of having an expensive dietary pattern (in comparison
to a three or more person household). Furthermore only significant results regarding diet
quality in relation to diet costs were seen in the most unhealthiest quintile, since a male
respondent with the most unhealthy diet has a 2.74 chance of having an expensive dietary
pattern. In Table 21 the results of the ordinal regression have been described.
Table 21: Ordinal regressions and odds-ratios of the influence of social/demographic
characteristics (including diet quality) of having a certain diet cost (Male respondents)
Characteristic of
respondent x

Odds-ratio

19-30 years
1.08ᵅ (1.19ᵇ)
Low education
1.13ᵅ (1.38ᵇ)
Middle education 1.06ᵅ (1.22ᵇ)
Low income
2.13ᵅ (2.08ᵇ)
Middle income
1.70ᵅ (1.72ᵇ)
1 person
1.61ᵅ (1.59ᵇ)
household
2 person
1.21ᵅ (1.20ᵇ)
household
Most unhealthy
(2.74ᵇ)
Unhealthy
(1.49ᵇ)
Average
(1.19ᵇ)
Healthy
(1.28ᵇ)
Legend
ᵅ Results excluding diet quality
ᵇ Results including diet quality

Diet costs
Cheaper
Cheaper
Cheaper
Cheaper
Cheaper
Expensive
Expensive
Expensive
Expensive
Expensive
Expensive

In comparison to
characteristic of
respondent x
31-50 years
High education
High education
High income
High income
3 or more person
household
3 or more person
household
Most healthy
Most healthy
Most healthy
Most healthy

P for trend

Estimate in SPSS

0.580ᵅ (0.206ᵇ)
0.542ᵅ (0.122ᵇ)
0.749ᵅ (0.269ᵇ)
0.001ᵅ (0.001ᵇ)
0.014ᵅ (0.012ᵇ)
0.010ᵅ (0.012ᵇ)

-0.076ᵅ (-0.178ᵇ)
-0.125ᵅ (-0.324ᵇ)
-0.057ᵅ (-0.201ᵇ)
-0.755ᵅ (-0.733ᵇ)
-0.529ᵅ (-0.540ᵇ)
0.475ᵅ (0.465ᵇ)

0.254ᵅ (0.268ᵇ)

0.189ᵅ (0.185ᵇ)

(P<0.001ᵇ)
(0.065ᵇ)
(0.428ᵇ)
(0.258ᵇ)

(1.009ᵇ)
(0.398ᵇ)
(0.170ᵇ)
(0.244ᵇ)
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4.2.3 Female respondents
The mean and standard deviations of diet costs for the female respondents was €8.97 (€3.38)
and the diet costs ranged from €2.26 to €34.37. In Table 22 the results of the last Manova test
for all female respondents have been described. Diet costs were as mentioned earlier grouped in
5 equal quintiles, from least expensive to most expensive (Q1=€2.26-€6.61, Q2=€6.61-€7.63,
Q3=€7.63-€9.04, Q4=€9.04-€10.99 and Q5=€10.99-€34.37).
How the five quintiles regarding diet costs and social/demographic characteristics were
distributed among the five diet quality quintiles, can be seen in Table 22. The mean and standard
deviations of diet costs and diet quality of every quintile was given in

the

first

two

rows.

Furthermore, per diet costs quintile the distribution of the included social/demographic
characteristics and diet quality in percentages is described vertically. In that way the differences
in percentages of the social/demographic characteristics and diet quality between the diet costs
quintiles can be seen.
Age and household size were associated with diet costs (p<0.05). Respondents with a
more expensive dietary pattern were significantly more related to a higher age and a smaller
household size. Diet quality, education and income were not associated with diet costs for
women.
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Table 22: Manova test results of diet costs related quality and social/demographic
characteristics of 698 Dutch women
Q1
N= 139
5.52(0.89)
64.30(16.1)

Q2
N= 140
7.10 (0.29)
64.19 (16.1)

Q3
N= 140
8.23 (0.39)
64.20 (18.0)

Q4
N= 140
9.97 (0.55)
65.35 (17.1)

Q5
N= 139
13.99 (3.73)
62.92 (16.8)

P for
trend
<0.001
0.834
0.838

Average diet costs (€)
Average diet qualityᵅ
Diet quality (%)ᵇ
Most unhealthy 18.71
15.71
20.71
19.29
25.18
Unhealthy 20.14
24.29
21.43
18.57
15.83
Average 20.86
21.43
17.86
20.00
20.14
Healthy 21.58
17.86
16.43
20.71
23.74
Most healthy 18.71
20.71
23.57
21.43
15.11
Age (%)
0.003
19-30 years old 61.87
47.14
55.00
42.14
42.45
31-50 years old 38.13
52.86
45.00
57.14
57.55
Education (%) ͨ
0.122
Low 35.97
25.00
23.57
26.43
25.18
Moderate 46.76
55.71
56.43
46.43
48.92
High 17.27
19.29
20.00
27.14
25.90
Income (%) ͩ
0.060
Low 49.64
34.29
47.86
50.00
43.17
Moderate 41.00
46.43
36.43
30.71
41.00
High 9.35
19.29
15.71
19.29
15.83
Household size (%)
<0.001
1 17.27
11.43
22.86
28.57
30.22
2 24.46
25.00
23.57
27.86
28.06
3 or more 58.27
63.57
53.57
43.57
41.73
Legend
ᵅ DHD15-Index score ranging from 0 to 140 points.
ᵇ Most unhealthy= 21.90-49.21. Unhealthy=49.26-59.25. Average 59.51-68.29. Healthy=68.31-78.86. Most
healthy=78.94-111.47.
ᶜ Low education= primary education. lower vocational education and advanced elementary education. Moderate
education= intermediate vocational education and higher general secondary education. High education= higher
vocational education and university.
ᵈ Low income per month= 0-2,100 euros. Moderate income per month= 2,100-3,100 euros. High income per month=
3,100 or more euros.

Now the results of two ordinal regression analyses will be given, one excluding diet quality and
one including diet quality. The ordinal regression analysis excluding diet quality showed the
same as the manova test, since the p-values for age and household size was p<0.05. The ordinal
regression including diet quality also showed the same. Furthermore, this ordinal regression
only showed a significant result for the most unhealthy dietary pattern in comparison to the
most health dietary pattern (p<0.05).
In Table 23 the results of the two ordinal regressions have been described. The results of
the ordinal regression, excluding diet costs is described first, and in brackets the results
including diet costs have been shown. It should be mentioned that Nagelkerke showed that 6%
(7.2%) of the variance in the outcome of diet costs is explained by the social/demographic
characteristics (and diet quality). Pearson showed a P value of 0.245 (0.766), what suggests that
there is no evidence to reject the assumption that the social/demographic characteristics (and
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diet quality) were associated with diet costs.
A respondent in the age-category 19-30 years has a 1.67 (1.83) bigger chance of having a
cheaper diet. Secondly a respondent living in a one person household has a 2.61 (2.74) bigger
chance of having a more expensive dietary pattern and someone living in a two person
household 1.54 (1.65) (in comparison to someone living in three or more household).
Furthermore only significant results regarding diet quality in relation to diet costs were seen in
the most unhealthiest quintile, since a female respondent with the most unhealthy dietary
pattern has a 1.86 chance of having the most expensive diet. In Table 23 the results of the
ordinal regression have been described.
Table 23: Ordinal regressions and odds-ratios of the influence of social/demographic
characteristics (including diet quality) of having a certain diet cost (Female respondents)
Characteristic of
respondent x

Odds-ratio

19-30 years
1.67ᵅ (1.83ᵇ)
Low education
1.24ᵅ (1.29ᵇ)
Middle education 1.15ᵅ (1.19ᵇ)
Low income
1.42ᵅ (1.41ᵇ)
Middle income
1.11ᵅ (1.08ᵇ)
1 person
2.61ᵅ (2.74ᵇ)
household
2 person
1.54ᵅ (1.65ᵇ)
household
Most unhealthy
(1.86ᵇ)
Unhealthy
(1.12ᵇ)
Average
(1.36ᵇ)
Healthy
(1.35ᵇ)
Legend
ᵅ Results excluding diet quality
ᵇ Results including diet quality

Diet costs
Cheaper
Cheaper
Cheaper
Cheaper
Cheaper
Expensive
Expensive
Expensive
Expensive
Expensive
Expensive

In comparison to
characteristic of
respondent x
31-50 years
High education
High education
High income
High income
3 or more person
household
3 or more person
household
Most healthy
Most healthy
Most healthy
Most healthy

P for trend

Estimate in SPSS

<0.001ᵅ (<0.001ᵇ)
0.307ᵅ (0.220ᵇ)
0.440ᵅ (0.324ᵇ)
0.118ᵅ (0.122ᵇ)
0.615ᵅ (0.705ᵇ)
<0.001ᵅ (<0.001ᵇ)

-0.515ᵅ (-0.602ᵇ)
-0.212ᵅ (-0.258ᵇ)
-0.137ᵅ (-0.176ᵇ)
-0.348ᵅ (-0.346ᵇ)
-0.105ᵅ (-0.079ᵇ)
0.959ᵅ (1.008ᵇ)

0.011ᵅ (0.008ᵇ)

0.431ᵅ (0.449ᵇ)

(0.005ᵇ)
(0.615ᵇ)
(0.157ᵇ)
(0.163ᵇ)

(0.618ᵇ)
(0.109ᵇ)
(0.307ᵇ)
(0.299ᵇ)
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4.3 Summary
In the previous two chapters, a lot of results were shown, that is why a summary of those results
will be given. First a summary of the six manova tests will be given in chapter 4.3.1, followed by
a summary of the twelve ordinal regressions in chapter 4.3.2.

4.3.1 Summary manova tests regarding diet quality, diet costs and social/demographic
characteristics
By investigating men and women together, it could be noted that diet quality was significantly
higher for women than for men (mean difference of 11.46). Besides, diet costs, gender, age and
education were associated with diet quality. Respondents with a higher diet quality were
significantly more associated with minor diet costs, women, a higher age and higher education.
Income did not have a significant relation with diet quality. For men (excluding women), the
same results could be seen.
Diet quality, gender, age, education, income and household size of all respondents were
associated with diet costs. Respondents with a more expensive dietary pattern were significantly
more related to a lower diet quality, men, higher age, higher education, higher income and a
smaller household size. Again, the same results could be seen when only looking at men, only
education and household size were not significant associated with men.
For the female respondents, age and education were associated with diet quality. Female
respondents with a higher diet quality were significantly more related to a higher age and higher
education. Diet costs and income did not have a significant relation with diet quality. To end, age
and household size were associated with diet costs for women. Female respondents with a more
expensive dietary pattern were significantly more related to a higher age and a smaller
household size.
To make it more visual, the significant results of the six Manova tests were summarised
for diet quality in Table 24. For diet costs, the results were summarise in Table 25. Horizontal,
the social/demographic characteristics and diet quality or diet costs have been described.
Vertically, the gender of the respondents is described and in the boxes the significant and nonsignificant results have been given.
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Table 24: Summary Manova test results regarding social/demographic associates and diet costs
on higher diet quality
Diet costs

Gender

Age

Education

Income

All respondents

P < 0.001
Lower diet costs
were associated with
higher diet quality

Men

P < 0.001
Lower diet costs
were associated with
higher diet quality

P < 0.001
Women
had a
higher diet
quality
-

Women

P = 0.401
No significant results
regarding diet costs

P < 0.001
Respondents in
the age-category
31-50 had a higher
diet quality
P < 0.001
Respondents in
the age-category
31-50 had a higher
diet quality
P < 0.001
Respondents in
the age-category
31-50 had a higher
diet quality

P < 0.001
Higher educated
respondents had
a higher diet
quality
P < 0.001
Higher educated
respondents had
a higher diet
quality
P < 0.001
Higher educated
respondents had
a higher diet
quality

P = 0.778
No significant
results
regarding
income
P = 0.937
No significant
results
regarding
income
P = 0.252
No significant
results
regarding
income

-

Table 25: Summary Manova test results regarding social/demographic associates and diet
quality on higher diet costs
Diet quality

Gender

Age

Education

Income

Household size

All
respondent
s

P < 0.001
A lower diet
quality was
associated
with higher
diet costs

P < 0.001
Men were
associated
with higher
diet costs

P = 0.017
Respondents in
the age-category
31-50 had
higher diet costs

P=0.04
Higher income
respondents
had higher diet
costs

P < 0.001
Smaller household
sizes had higher diet
costs

Men

P = 0.01
A lower diet
quality was
associated
with higher
diet costs
P = 0.834
No significant
results
regarding
diet quality

-

P = 0.030
Respondents in
the age-category
31-50 had
higher diet costs

P=0.006
Higher income
respondents
had higher diet
costs

P = 0.286
No significant results
regarding household
size

-

P = 0.003
Respondents in
the age-category
31-50 had higher
diet costs

P = 0.006
Higher
educated
respondent
s had
higher diet
costs
P = 0.211
No
significant
results
regarding
education
P = 0.122
No
significant
results
regarding
education

P = 0.060
No significant
results
regarding
income

P < 0.001
Smaller household
sizes had higher diet
costs

Women

4.3.2 Summary ordinal regression tests regarding diet quality, diet costs and
social/demographic characteristics
The significant results of the twelve ordinal regressions were summarised in Graph 3. The
results of the ordinal regressions, excluding diet quality or diet costs were described without
brackets, and in brackets the results including diet quality or diet costs have been shown. From
left to right can be seen which chance a respondent has of having a low/high diet quality and/or
low/high diet costs, in relation to the included social/demographic characteristics. For example
the track, Respondent > Men > Low diet quality > Age > 19-30: 1.86 (1.89), can be noted that a

51

man in the age category 19-30 has a 1.86 (1.89) bigger chance of having a low diet quality in
comparison to a man in the age category 31-50.
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Graph 3: A hierarchical graph of the odds-ratios

Low diet quality

Genderᵅ

Man: 3.48ᴴ (3.16ᴵ)

Ageᵇ

19-30: 1.82ᴴ (1.87ᴵ)
Low: 2.34 ᴴ(2.39ᴵ)

Educationᶜ

High diet quality

Diet costsᶠ

Middle: 1.80ᴴ (1.81ᴵ)
Cheap:est (1.99ᴵ)
Cheap : (1.45ᴵ)

Average: (1.53ᴵ)
Expensive: (1.64ᴵ)

Ageᵇ

19-30: 1.37ᴶ (1.45ᵏ)

Educationᶜ

Low: (1.35ᵏ)

All respondents
Low diet costs

Low: 1.75ᴶ (1.75ᵏ)

Incomeᵈ

Middle: 1.38ᴶ (1.38ᵏ)

Genderᵅ

High diet costs

Man: 2.62ᴶ (2.35ᵏ)
One: 2.23ᴶ (2.27ᵏ)

Household sizeᵉ

Two: 1.43ᴶ (1.42ᵏ)

Diet qualityᵍ

Most unhealthy: (1.81ᵏ)

Ageᵇ

19-30: 1.86ᴴ (1.89ᴵ)

Low diet quality
Low: 2.16ᴴ (2.20ᴵ)

Educationᶜ

Middle: 1.78ᴴ (1.81ᴵ)

Respondents
High diet quality

Diet costsᶠ

Low diet costs

Incomeᵈ

Cheapest: (2.71ᴵ)
Cheap: (2.23ᴵ)

Average: (1.85ᴵ)
Expensive: (1.99ᴵ)

Men
Low: 2.13ᴶ (2.08ᵏ)
Middle: 1.70ᴶ (1.72ᵏ)

Household sizeᵉ

One: 1.61ᴶ (1.59ᵏ)

Diet qualityᵍ

Most unhealthy: (2.74ᵏ)

Ageᵇ

19-30: 1.74ᴴ (1.80ᴵ)

High diet costs

Low diet quality
Educationᶜ

Women

Low diet costs

Ageᵇ

Household sizeᵉ

Low: 2.70ᴴ (2.82ᴵ)
Middle: 1.86ᴴ (1.90ᴵ)
19-30: 1.67ᴶ (1.83ᵏ)
One: 2.61ᴶ (2.74ᵏ)
Two: 1.54ᴶ (1.86ᵏ)

High diet costs
Diet qualityᵍ

Legend
ᵅ
ᵇ
ᶜ
ᵈ
ᵉ
ᶠ
ᵍ
ᴴ
ᴵ
ᴶ
ᵏ

Most unhealthy: (1.86ᵏ)

In comparison to a female respondent
In comparison to a 31-50 year old respondent
In comparison to a respondent with a high education
In comparison to a respondent with a high income per month
In comparison to a respondent living in a 3 or more person household
In comparison to a respondent with a most expensive diet
In comparison to a respondent with a most healthy diet
Results excluding diet costs
Results including diet costs
Results excluding diet quality
Results including diet quality
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5. Discussion, conclusion and recommendations
In this chapter the discussion, conclusion and recommendations of this research will be given.
First the discussion will be presented, followed by the conclusion. The discussion section will
start with a discussion regarding the methodology used for diet quality (chapter 5.1), followed
by the methodology used for diet costs (chapter 5.2), in which the methodology of other
researches in this field will also be compared. Then a discussion will be presented regarding the
results of this research (chapter 5.3) compared to other researches in this field. At the end the
conclusion of this research is presented in chapter 5.4 and recommendation have been given in
chapter 5.5.

5.1 Discussion diet quality methodology
Only foods and food groups with sufficient scientific evidence for an effect on chronic diseases
were included in the Dutch Guidelines for a Healthy diet 2015. A consequence of this approach is
that the dietary guidelines do not cover the complete dietary intake (Looman et al. 2017). ‘’It
should also be noted that within food groups there is still room for discussion whether all foods
within that food group should be included’’ (Looman et al. 2017, p. 18). Besides, it is known that
estimates for salt intake are not accurate, because information on salt added during cooking and
at the dinner table is lacking (Looman et al. 2017). That is why it would be better to estimate
Sodium intake by 24-hour urinary nitrogen (Brown et al. 2009). ‘’Finally, a difficulty arises in the
handling of mixed foods (i.e. foods consisting of several (types of) ingredients). These mixed
foods were broken down into their ingredients as coded by the Dutch Food Composition Table
(NEVO-table 2011) and the individual ingredients were used in the calculation of the food
intakes. However, some foods in the Dutch Food Composition Table still consist of several
different ingredients from different food groups. For these mixed foods, food was included when
more than half of the weight of the mixed food consisted of a food group of one of the
components’’ (Looman et al. 2017, p. 18). Some products are healthier than others, but are
grouped into the same component. For example, some cheeses are unhealthier than others,
while they are grouped in the same component regarding diet quality. Furthermore, dietary
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patterns were studied using a priori method (DHD15-Index). It might be possible that the results
would have been different when a different priori or a posteriori method was used.
The DHD15-Index was designed to capture the dietary pattern of the general Dutch
population. The components of the DHD15-Index have been familiar components of Western
dietary patterns (Looman et al. 2017). That is why it is possible that the score is limited in its use
for ethnic minorities with non-Dutch eating habits (Dekker et al. 2015), but this did not have an
effect on the results in this research, since those ethnic minorities with non-Dutch eating habits
were not included in in the Dutch National Food Consumption Survey 2007-2010. Secondly, all
15 components are equally distributed, while some components are correlating. This indicates
an overlap in dietary behaviors which causes indirectly more weight to that dietary behavior
(van Lee et al. 2012). Besides, it might be possible that some components have more effect on
developing chronical diseases than others, this is yet unknown. That is why all 15 component
are all equally weighted.
The Dutch National Food Consumption Survey 2007-2010 was matched with the average
2016 prices of the Albert Heijn, which differ 6 to 9 years. Dutch citizens eat and drink slightly
different than 6 to 9 years ago and some products in the Dutch National Food Consumption
Survey 2007-2010 were not available anymore in the Albert Heijn in 2016.
In 2016, the report regarding the Dutch National Food Consumption Survey 2012-2016 was
published in which the first two years were examined. The conclusion of that report was that
Dutch citizens eat around 10% less Dutch potatoes, fats and oils, alcoholic beverages, dairy
products, cakes, pastries and meat than in 2007-2010. Consumption of non-alcoholic, spice
mixes and sauces were increased. The amount of vegetables and grain products remained stable
(van Rossum et al. 2016). That is why in future research the Dutch National Food Consumption
Survey 2012-2016 should be used for the calculation of costs of healthy and unhealthy dietary
patterns in the Netherlands, to check whether there are similar results. In this research it was
better to use the Dutch National Food Consumption Survey 2007-2010, since the sample was
bigger. It is also likely that the results of this research would not have been different when the
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Dutch National Food Consumption Survey 2012-2016 was used, because the Dutch dietary
habits did not change drastically the last couple of years.
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5.2 Discussion diet costs methodology
Morris et al. (2014) has also investigated the differences in costs of healthy and unhealthy
dietary patterns, but than in the United Kingdom. In contrast to this research, Morris et al.
(2014) has used the United Kingdom’s Diet And Nutrition Tool for Evaluation (DANTE) food cost
database to investigate the diet costs of the 35,000 respondents of the United Kingdom Women’s
Cohort Study. This database has been evaluated and was shown to be effective for estimating
diet costs at a population level (Timmins et al. 2013). However at individual level, estimates
differed by as much as £3.00 per day. Besides, the database was limited in its use for females and
those with more expensive diets (Timmins et al. 2013). Approximately 3,192 products were
distinguished in the UK Women’s Cohort Study. These products were assigned costs regarding
the online supermarket Tesco in the Diet And Nutrition Tool for Evaluation (DANTE) food cost
database. All items on the Tesco website that matched the description of a food item in the
DANTE database were used to calculate a mean price for that item (Timmins et al. 2013). Maillot
et al. (2007) has also investigated the differences in costs of healthy and unhealthy dietary
patterns, but than in France. The costs in that research were calculated by using food prices
based on the mean 1997 retail prices in France, from the French National Institute of Statistics
and from supermarket websites. The mean price reflected the most frequently purchased forms
of each food, just as in Morris et al (2014). The price was then adjusted for preparation and
waste (Maillot et al. 2007).
To save time in this research and due to the absence of a Dutch food costs database, the
cheapest product per gram of the average year price of the Albert Heijn was chosen per NEVOcode used in the Dutch National Food Consumption Survey 2007-2010. The cheapest product
per gram was chosen, since this investigation was about the Dutch statement that there have
been financial barriers for having a healthy dietary pattern (Waterlander et al. 2010). When a
person thinks like that, it can be assumed/expected that it would be likely that he or she would
also have taken the decision to buy the cheapest product in order to minimize costs. Besides,
food waste was due to time not added. Citizens buy more than what they eat, since around 14
percent of our food disappears annually unused in the bin, that is 50 kilos of food per citizen per
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year (Milieu Centraal 2017). Maillot et al. (2007) did make price adjustments regarding waste.
However it would be expected that Dutch citizens with financial barriers would not through food
away in order to minimize costs. Secondly, this research was focussed on what respondents say
they ate, not on what they have spent on food.
Furthermore, the dietary intake in the Dutch National Food Consumption Survey 20072010 was measured by prepared food, while diet costs were calculated by using non-prepared
products. Some product prices were adjusted by adding water, but not all product prices were
adjusted, while products have a different weight after preparation. Since the product can shrink,
grow or shells have been removed. This could have had an effect on the results. However, the
same methodology is used for all respondents, what suggests that it did not have a significant
effect on the results. Maillot et al. (2007) did make, as mentioned before, price adjustments
regarding preparation.
This research has used the data of one supermarket, just as Morris et al. (2014). The
difference with Morris et al. (2014) is that in this research one price per product was used, while
Timmins et al. (2013) has taken the average price of multiple product prices. In this research the
cheapest price per product was used, since this research was about cost minimization. When the
average prices of multiple products was taken per NEVO-code, diet costs were not calculated by
cost minimisation. That is why the methodology used in this research is not seen as unreliable.
Morris et al. (2014) has used a food cost database, which was limited in its use for
females and those with more expensive diets. That is why it should be further investigated if the
same phenomena occurs regarding the calculation costs methodology used in this research.
Actual diet costs might have been different when seasonality, international trade (Hornok &
Koren 2015), preparation, other supermarkets, other product prices, sales promotions and small
mistakes were taken into consideration for example. These statements should be investigated in
future research. One example of a mistake is that the price of eggs in this research was not
correct. On the AH site, a box of eggs weighs 100 gram, while in reality a box weighs 1,000 gram.
That is why the costs of eggs of the respondents who ate eggs were ten times as expensive than
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in reality. Thankfully, the amount of grams eaten in every quintile regarding diet quality and diet
costs did not significantly differ around the different quintiles, what suggests that the effect of
this mistake is limited. In future research, this mistake should be taken out and more mistakes
should be found and changed. Besides that, it is recommended that the Netherlands will also
make such a food cost database, just as in France and the United Kingdom, which should be
scientifically tested. Then that database can be used for calculating the costs of dietary patterns.
Furthermore, home-made products were not included in the pricing of the products of
the Dutch National Food Consumption Survey 2007-2010. When in the Dutch National Food
Consumption Survey 2007-2010 a respondent ate a home-made tomato soup, the price of a
ready-made tomato soup was taken, while the price of a home-made meal could have been
different. Although this assumption can be made, the distinction was also not made in the Dutch
National Food Consumption Survey 2007-2010, which made it not possible to make that
distinction in the pricing of the products used in the Dutch National Food Consumption Survey
2007-2010.
Besides, some social/demographic characteristics associated with diet costs were not
included in this research, and are related to opportunity costs (relating to time), knowledge,
taste, culture and religion (Chatterjee 2016; Fieldhouse 2013). Future research can include
those characteristics as well.
To end, in this research the costs of healthy and unhealthy dietary patterns were
calculated by what citizens say they eat, while that differs with what they actually eat (van
Rossum et al. 2011). It might be possible that the results would have been slightly different
when it was exactly known what the respondents ate, but this is in reality hard to measure with
a survey (van Rossum et al. 2011). That is why future research regarding the costs of healthy
and unhealthy dietary patterns in the Netherlands can make the decision to make price
adjustments regarding what citizens buy, instead of what citizens eat.
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5.3 Discussion results
Previous research in this field showed that women, older, higher educated and higher income
citizens eat healthier. Besides, citizens from certain race/ethnicities eat healthier than others
(Berrigan et al. 2003; Cooke et al. 2004; Langsetmo et al. 2010). The last statement is not
investigated in this research, since 96.5% of the 19-50 year old respondents in the Dutch
National Food Consumption Survey 2007-2010 were Dutch natives. This research did find the
same results regarding gender, age (19-30 compared with 31-50) and education (High
compared with middle and low education). No significant results were found regarding income.
This could imply that in the Netherlands income is not associated with diet quality, while in
other countries it has.
The Nibud (2016) suggests that adult men and women can meet the standards of the
Netherlands Nutrition Centre for €4.44 and €3.98 a day. Of the 704 male respondents, one man
managed to stay under that amount and of the 698 female respondents, two women managed.
Besides, of those three respondents, one respondent was ranked in the highest quintile
regarding diet quality. What suggests it is indeed possible to have a cheap and healthier dietary
pattern, but that it is quit hard, since only one respondent managed to be in the healthiest
quintile.
Previous research in this field showed that citizens with a higher income, a higher
education, a higher age and smaller households spend more on their diets (Deaton & Paxson
1998; Jones 2015: Yogo 2016; Waterlander et al. 2010). Gender was also associated with diet
costs, since women need less energy than men and thus spend less on their dietary patterns
(Netherlands Nutrition Centre 2016b). This research showed the same results regarding gender,
age (19-30 compared with 31-50) and household size (three person or more persons
households compared with one and two person households). Regarding household size there
were no significant differences for men between a two person household and a three or more
person household. But, since this was the only not significant result regarding household size,
the results regarding household size will be considered the same as in literature. The same can
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be said about age, for men a higher age (31-50) was not always related to higher diet costs, since
the two tests used in this research were contradicting. So more research regarding the relation
of the age of Dutch men on diet costs is needed. In this research there were different results
regarding income and education in comparison to literature. Education was not associated with
women and men separately, but there was a significance difference when looking at all
respondents together. Furthermore, income was associated with men, but not with women.
More research is needed in the Netherlands to confirm these two statements regarding
education and income .
Previous research in this field showed that healthier dietary patterns in other western
countries cost more than unhealthier dietary patterns (Darmon & Drewnowski 2015 ; Morris et
al. 2014). In this research regarding Dutch citizens this was not the case. The Dutch Health
Council already stated before that healthier dietary patterns do not have to cost more than
unhealthier dietary pattern (Nibud 2016). This research confirms that statement. This can be
partially due to the fact that the costs of for example fruits, vegetables (Gfactual 2016), bread,
milk, cheese and eggs are cheaper than the EU average (CBS 2016c). To confirm this assumption,
more research is needed on how it is possible that healthier Dutch dietary patterns have not
been more expensive than unhealthier dietary patterns, while other western countries show the
opposite (Darmon & Drewnowski 2015 ; Maillot et al. 2007; Morris et al. 2014).
Furthermore, of the 1,402 respondents, the highest DHD15-index score was 111.47 out
of 140. This implies that the very healthy dietary patterns have not been investigated in this
research. That is why it is valid to state that healthier diets do not have to cost more than
unhealthier dietary patterns, but that it is not valid to state that the healthiest dietary patterns
cost less than the unhealthier dietary patterns, since there were no respondents in the Dutch
National Food Consumption Survey 2007-2010 who came close to the maximum score of 140
points of the DHD15-index. That is why future research should make sure that there are
respondents participating who come close to the 140 points of the DHD15-index.
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5.4 Conclusion
In this research the research question was: What are the differences in diet costs between
healthy and unhealthy dietary patterns in the Netherlands? The hypothesis of this research was
that having a healthy dietary pattern in the Netherlands does not have to cost more than having
an unhealthy dietary pattern.
The research question was answered with the help of the results of the three sub
questions. As a reminder, the three sub questions were: What is the diet quality of different
Dutch dietary patterns? What are the diet costs of different Dutch dietary patterns? Which
social/demographic characteristics are associated with diet quality and diet costs in the
Netherlands? Diet quality of Dutch citizens was measured by using the DHD15-Index for the
Dutch National Food Consumption Survey 2007-2010 and the average year prices of the Albert
Heijn were used to calculate diet costs of the Dutch National Food Consumption Survey 20072010. The social/demographic characteristics of the Dutch National Food Consumption Survey
2007-2010 were used to answer the third sub question.
Regarding this research, it can be concluded that men, 19 to 30 year old citizens (in
comparison to 31-50 year old citizens) and lower/middle educated citizens have been
associated with unhealthier dietary patterns. Men spend more on diets then women (but they
also need more energy) and smaller households spend more on their diets in comparison to
bigger households. The last mentioned result is due to the economics of scale effect.
Furthermore, men with a low or middle income spend less on their diet, in comparison to the
higher incomes. For women there were no significant differences regarding diet costs and
income. Women in the age-category 19 to 30 have a cheaper dietary pattern then women in the
age-category 31-50. For men, this was the case for one methodology in this research, for the
other methodology not. So it was hard to draw conclusions about this last statement.
A healthier dietary pattern does not have to cost more than an unhealthy dietary pattern.
For men it is even cheaper to have a healthier diet, since the healthiest quintiles were on average
€2.60 cheaper than the least healthiest patterns. So the impression of Dutch citizens that
healthier dietary patterns are more expensive, is not correct. This means that regarding the
62

methodology used in this research, citizens of the Netherlands should be made aware that
healthier dietary patterns do not cost more than unhealthy dietary patterns.
However, the hypothesis of this research is not accepted, since there were no
respondents in the Dutch National Food Consumption Survey 2007-2010 who came close to the
maximum score of 140 points of the DHD15-Index. In that way, the costs of the very healthy
dietary patterns have not been calculated in this research. That is why it is not possible to
conclude that very healthy dietary patterns are cheaper than unhealthy dietary patterns, but
that is possible to conclude that healthier dietary patterns do not cost more than unhealthier
dietary patterns.
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5.5 Recommendations
In order to promote health through dietary patterns and reduce potential inequalities in health,
citizens of the Netherlands should be told that healthier dietary patterns do not cost more than
unhealthy dietary patterns, since this study showed that it is possible to eat healthier with the
same amount of money. It should be further investigated if the same can be said about the costs
of very healthy dietary patterns, since there were no very healthy dietary patterns present in the
Dutch National Food Consumption Survey 2007-2010.
That been said, the promotion of health trough dietary patterns and diet costs should
mainly focus on man, 19-30 year (in comparison to 31-50) old citizens and citizens with a lower
or middle education. Besides that, it is recommended that the Netherlands will also make a food
cost database, just as in France and the United Kingdom. Then that database can be used for
calculating the costs of dietary patterns in the future. It should also be further investigated
which components of the Dutch Dietary guidelines have a relative big impact on total diet costs.
Furthermore the differences in costs of the different components across the different quintiles
should be further investigated.
To end, policy makers in other western countries can learn from the result of this
research, since it is apparently possible to have a healthier and cheaper dietary pattern in a
western country.
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