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ABSTRACT
According to the World Health Organization (WHO),
worldwide obesity has more than doubled since 1980.
Obesity is a major health risk for non-communicable
diseases. In this thesis design report an intelligent sys-
tem is proposed to provide personalized nutritional in-
formation to help customers buy more healthy prod-
ucts. A research plan is proposed to investigate and
evaluate the requirements of such a system.
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1. INTRODUCTION
According to the World Health Organization (WHO),
worldwide obesity has more than doubled since 1980.
In 2014, more than 1.9 billion adults, 18 years and
older, were overweight. Of these over 600 million were

obese. [1] Increasing Body Mass Index (BMI1) is a
major health risk for non-communicable diseases (See
Figure 1).[3]

The direct cause of weight gain is a surplus of the
calories consumed compared to the calories expended.
Changes in lifestyle and environment are important con-
tributors to the medical conditions of overweight and
obesity. Increased intake of energy-dense foods, rich in
1BMI - The Body Mass Index is commonly used to classify
overweight and obesity in adults. It is defined as a persons
weight in kilograms divided by the square of his height in me-
ters, or kg/m2. The WHO classifies a person that has a BMI
of 25 or greater as overweight. While a BMI greater or equal
to 30 is considered as obese.[1] The BMI was developed 200
years ago by Quetelet and is widely used for its convenience
and simplicity to estimate the amount of adipose tissue, or
body fat, in the human body. However, although for most
people, the BMI correlates with the amount of body fat,
it is not a measure of adiposity. For instance, it does not
distinguish between lean body mass (i.e. muscle tissue) and
body fat. In addition, BMI is a single metric for adults of all
ages, both men and women. It does not take into account
that men lose less muscle with age than women. The reality
is that BMI is not an accurate predictor for overweight or
obesity and often results in a misclassification, either a false
negative or a false positive.[2]

fat and refined sugars, promote weight gain [3]. A de-
crease of physical activity due to the sedentary nature
of many forms of jobs, changing modes of transporta-
tion and increasing urbanization leads to less energy
expenditure [1].

However, according to [4], evidence suggest that bal-
ancing energy intake is controlled by a powerful, uncon-
scious biological system. Decreasing food intake or in-
creasing physical activity will initially cause a decrease
in weight, however the body will unconsciously stimu-
late the desire to eat, until the body has regained its
original weight. Overcoming this natural tendency of
the body to return to ‘normal‘ weight, by embracing a
healthy diet and increasing physical activity, is the key,
as even modest amounts of weight loss show dispropor-
tionate decreases in health risks [3].

It is important to note that in addition to physical
risk factors there are also many social and psycholog-
ical consequences linked to obesity. Commonly held
perceptions attribute obese people as lazy, incompe-
tent, unattractive, lacking in self-control and even moral
character. These perceptions reinforce the widespread
stigma surrounding obese people. This causes neg-
ative stereotyping, discrimination and unequal treat-
ment. Obese people have less success in education, em-
ployment and a range of other areas. Quality of life is
severely impaired by the stigma ultimately resulting in
depression, low self-esteem and body image dissatisfac-
tion. The common view, fueling the stigma, that obe-
sity is a personally controllable condition conflicts with
the current evidence shown in research. As mentioned
before, obesity is an interplay between biological, ge-
netic and environmental factors, not easily controllable,
especially on the long term.[5][6]

The severe consequences of obesity have become clear
and reducing the impact on health through weight loss
or prevention should be of the utmost importance.
There are two basic methods to accomplish weight loss.
Either limiting the caloric intake or increasing the en-



ergy expenditure or a combination of the two.

Providing an environment that promotes healthy eating
should be given a high priority among policy makers and
food providers. The Consumer Goods Forum Health
and Wellness Initiative has a large member base, con-
sisting of large multinationals, for promoting a healthier
lifestyle. The Consumer Goods Forum has established
a set of Health and Wellness resolutions [7]. They focus
on the Access and Availability of Products and Ser-
vices, Product information and Responsible Marketing,
and Communication and Education about Healthier Di-
ets and Lifestyles. Supermarkets are actively trying to
help consumers adopt a healthier lifestyle. For this pur-
pose, Corporate and Responsibility programs [8][9] are
initiated, which provide clear goals on how to achieve a
healthy shopping behavior of their customers.

These resolutions recommend, for example, that nutri-
tional information on packaging consist of at least seven
parameters: energy, carbohydrates, total sugars, pro-
tein, fat, saturated fats and sodium. These parame-
ters are vital information for consumers to help them
achieve their healthy lifestyle, although it can be hard
to interpret this.

As we discussed in a previous report [10], when doing
grocery shopping, it is not rewarding to investigate ev-
ery single product. Therefore, when presenting nutri-
tional and environmental information consumers often
make decisions using simple ‘fast and frugal‘ heuris-
tics (recognition, one-reason, multiple-cue, sequential
search), shortcut choice strategies that ignore a lot of
information.[11]

Instead of making decisions based on the traditional
view of ‘unbounded rationality‘, gathering and pro-
cessing all available information to make an informed
choice, people usually make ‘fast and frugal‘ decisions
that fit into the realm of ‘bounded rationality‘. The
heuristic consumers use for their decision making is de-
pendent on environmental factors, also called ‘ecological
rationality‘. Hence, one can design the environment in
such a way that it assists in making good decisions.[11]

To assist the supermarket customer, the information
provided about products should be simple and ab-
stracted enough to ingest within limited time and ef-
fort, but also sufficient and complete enough to make a
good decision.

2. BACKGROUND AND MOTIVATION
To overcome overweight and obesity, a wide range of
solutions and assisting methods are available. Many
solutions and methods are successful in reducing the
weight at first, but often fail to provide a lasting result.
Efficient marketing and the abundance of cheap and
energy-dense food result in an environment in which it
becomes easy to fall back to old lifestyle habits.

Providing nutritional information about products in su-
permarkets is usually done through food labels. A data
analysis by [12] evaluates the use of standardized nu-
tritional labels in the United States between 2002 and
2006. Approximately half of those surveyed (50.7%)
were using the food labels. The study suggest that
many recognize the importance of these labels as a di-
etary tool. Another analysis [13], where 61,5% used the
nutrition labels, found that label users reported con-

Figure 1: Health risks associated with increased BMI



suming less total energy, total fat, saturated fat and
sugars while also consuming more dietary fiber.

Understanding nutritional labels often requires a more
slow and effortful thinking process, instead of the fast
and frugal method consumers often use. People of-
ten have difficulty processing numeric information (e.g.
grams, milliliters, % of recommended intake) , because
they are abstract and have different meanings depend-
ing on the context.[14]

There are many problems with existing nutrition la-
beling systems and the nutritional information that it
describes. A study [15] describes six problems with cur-
rent recommended intakes guidelines and packaging in-
formation. First, the recommended intake guidelines do
not distinguish minimum, maximum or recommended
amounts. Recommended intake guidelines for adult and
children are used inconsistently. The recommended in-
take guidelines are not suitable for public health policies
or support individual needs. The recommended intake
guidelines are based on arbitrary portion sizes. The in-
formation on labels are often described in an arbitrary
or confusing manner. Finally, they lack color coding so
customers can quickly interpret the information.

To make it easier for consumers to understand nutri-
tional labels a number of solutions are proposed. Color
coded food labels are not only a good way of informing
the consumer about the content of a single product, but
can also help to visualize a collection of products [16].
According to Sonnenberg et al. [17] traffic light food la-
bels prompted individuals to consider their health and
to make healthier choices at point-of purchase.

A German study investigates the impact of different
food label formats on healthiness evaluation. Different
food label formats result in different levels of under-
standing by the consumers. The study concludes that
German adults profit most from a traffic light food label
format. [18]

Other than improving the current standardized nutri-
tional information, a totally different solution would be
to provide personalized nutritional information. This
could be developed on top of previous proposed so-
lutions. Personalized nutrition is still a relatively
new field. One relatively novel research field is Nu-
trigenomics. Developing diets that fit the individual
metabolic, performance and even cognitive needs could
eventually achieve better results than the current meth-
ods. Knowledge-based food systems can provide such
individual nutritional needs while also allowing personal
choices, as consumers will not like to buy food that they
find unpalatable. [19]

An approach to nudge consumers to make a better de-
cision in supermarkets is described by Kalnikaite et al.

[20]. The study focuses on whether the product is or-
ganic and on a food miles metric (i.e. how far the food
has traveled to arrive at the supermarket). Their ap-
proach makes use of the notion of ‘ecological rational-
ity‘ to explain why supermarket shoppers tend to make
decisions on low price, brand recognition and attractive
packaging. For consumers to make a more informed and
educated choice, the researchers introduce a lambent
display that provides additional product information in
a brief and highly salient matter.

On scanning a product, relevant information is shown
to the customer. It is then compared to a social norm,
based on average food mileage of similar products, giv-
ing feedback of the result on the lambent display. The
lambent display is an array of 16 lights that show an
abstracted value of the food mileage. The system ef-
fectively nudged people to choose items with less food
mileage.

They note that the key in nudging shopping decisions is
balancing the information frugality and simplicity with
enough feedback. Thereby altering the choices they
make, in a way they find rewarding and motivating.

3. RESEARCH QUESTIONS
Personalized nutritional information is an interesting
way to help the customer make better choices. To
present this information an intelligent system can be
used. Therefore our current hypothesis is: Technology-
based personalized nutritional information results in
better informed choices and healthier shopping behav-
ior.

To investigate and evaluate our hypothesis the research
has been divided in a number of research questions:

• What is currently the best solution to
present nutritional information?

• What is the best way to provide a verdict
or advice from a collection of multiple prod-
ucts?

• What information is needed about the user
to provide personalized nutritional informa-
tion?

• What personal information is the user will-
ing to provide?

• How do you personalize nutritional infor-
mation?

• What is the best way to deliver the person-
alized nutritional information to the user,
in terms of presentation, adaptation, under-
standability and completeness?



• Does personalized nutritional information
result in healthier shopping behavior than
current solutions?

4. APPROACH AND METHODOLOGY
First of all the current solutions to provide easier to un-
derstand nutritional information are investigated and
their strengths and pitfalls are described. The evalua-
tion of these systems is done on the basis of previous
research and customer preferences. The best solution is
chosen to use in the to-be-build system. If needed the
labeling system is adapted to enable the evaluation of
multiple products.

Next, an investigation will be undertaken to collect the
requirements to personalize the nutritional information.
The user is involved to investigating the consumer ac-
ceptance and possible privacy issues concerning person-
alized nutritional information. This is done on the basis
of previous research, informal interviews and question-
naires. Incorporating the user preferences an algorithm
is developed to personalize the nutritional information.

The project will investigate the design of an intelli-
gent system in cooperation with fellow-student Carlo
Bernardini. Together we will research in what way the
information can be best delivered to the user. What
device is used? How will the user-interface look and
work? What other functionalities can be incorporated
to increase user acceptance?

Collectively we will implement the system. The mini-
mal requirement of the system would be classified as a
prototype. However, the goal is to achieve the status of
Minimum Viable Product (MVP).

To evaluate the system a possible in-store test would
be desired. If this is not possible a scenario will be de-
signed to simulate a real-world shopping session. Not
only will we acquire quantitative data, which can be
used to objectively evaluate whether the user has im-
proved its shopping behavior, additionally we will col-
lect qualitative data, to investigate the experience of
the user.

5. WORK PLAN AND PROPOSED TIME-
LINE

For the Master thesis I will do a six month internship
at Ahold. Weekly meetings with the internal supervisor
are intended, while at least bi-weekly meetings with the
university supervisor would be desired. The internship
provides an environment which could greatly help the
quality of the thesis. The company has great knowledge
about every aspect of our system, provides the needed
data and information to implement the system, greatly
improves the chances to test the system inside a store.
In addition, the business constraints urges us to create
a system that could be commercially viable and usable

in a real-world setting.

The first month will be used for research and becoming
accustomed to Ahold, gathering knowledge and a better
understanding of the company and its intentions. Dur-
ing the second and beginning of the third month the
personalized nutritional algorithm will be designed and
implemented. In the beginning of this period the cus-
tomer is interview and asked to fill out questionnaires.
The latter part of the third month and fourth month is
used to design and implement the prototype of the sys-
tem, or preferably the minimum viable product. The
fifth month is to prepare and execute the in-store test,
or alternatively the simulated scenario. The last month
is used for evaluation. It is important to note that writ-
ing the thesis should be a continuous process and is not
done in the latter part of the time period. Discussing
deliverables to the supervisors can ensure this will hap-
pen. Additionally this allows the supervisors to provide
with feedback and suggestions.
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