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Abstract

Ketopoly is an educational board game that teaches children, parents,
and professionals about the ketogenic diet in a fun way. Based on a
classic game, it teaches knowledge about food, meals, and nutritional
values. The aim is to promote nutritional literacy and practical skills in a
playful way.
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Introduction

Ketogenic diets are based on a very low-carbohydrate, moder-
ate-protein, and high-fat diet [1]. This makes them fundamentally
different from Western dietary patterns and the dietary recom-
mendations of the German Nutrition Society (Deutsche Gesellschaft
fiir Erndhrung, DGE), which advocates a balanced intake of all ma-
cronutrients with a particular focus on carbohydrates as the main

source of energy [2—4].

According to the S1 guideline of the Society for Neuropediatrics,
the ketogenic diet is an effective treatment option for drug-resis-
tant epilepsy and the treatment of choice for certain rare congen-
ital metabolic disorders such as glucose transporter 1 (GLUTT1)
deficiency and pyruvate dehydrogenase (PDH) deficiency [5]. The
central metabolic basis of the ketogenic diet, ketosis, is achieved by
drastically reducing carbohydrate intake while increasing fat in-
take. Due to the reduced supply of glucose, which is normally the
primary source of energy, the body begins to use ketone bodies
— especially p-hydroxybutyrate and acetoacetate — as alternative
sources of energy. These are continuously produced in the liver,
but only occur in very small amounts in a carbohydrate-rich diet
[6]. The ketogenic diet therefore mimics the metabolic state of

fasting [4].

However, the long-term implementation of
this diet requires discipline. Giving up car-
bohydrate-rich foods such as bread, pasta,
and fruit is difficult for many people [7-9]. A
recent review shows that average adherence
across all age groups is around 64 to 72%.
Factors influencing adherence include age, du-
ration of the diet, potential side effects, and the
type of ketogenic diet chosen [7]. In addition,
parents and children are often under a great
deal of stress, especially after the diagnosis
[10]. Nevertheless, consistent adherence is es-
sential for the success of the therapy [11, 12].
Careful planning is also necessary to avoid
nutrient deficiencies, which can have serious
consequences, especially in children [13-15].
Current studies show that children can inter-
nalize content better through playful methods
[16, 17]. So far, there are only a few play-
ful approaches to ketogenic nutrition, such
as quartet games or nutrition cards, most of
which focus on the fat-carbohydrate-pro-
tein ratio (“ketogenic ratio”) [18, 19]. This is
where the game Ketopoly comes in. The aim is
to provide both children and adults, includ-
ing professionals and nursing staff, with basic
knowledge about the ketogenic diet and, at
the same time, to promote a sense of the right
food choices in a playful way. The aim is to
address several challenges at once and support
affected families in their everyday lives — with
the goal of making it easier for them to follow
the diet.

Methods

At the outset, a comprehensive literature re-
view on the use of ketogenic diets in children
and adolescents was conducted in the PubMed
database. At the same time, an analysis of the
game structure and dynamics of the board
game Monopoly® was carried out in order to
transfer its mechanics to the planned educa-
tional game Ketopoly. On this basis, the game
concept was specifically modified to convey

164 Ernaehrungs Umschau international | 9/2025


https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode

BY NC ND

Property Card

Food fields

(formerly street fields)

Earmot Croscont

10 KetoCrowns.

25 KetoCrowns.

KETOGENIC RATIO 3:1

Front

Meal fields
{formerly train stations)

=

S orange cards &
20 KetoCrowns

Fig. 1: Overview of the Ketopoly playing field

food fields (formerly street fields): have been adapted to the principles of a ketogenic diet
meal fields (formerly train stations): foods can be combined to form complete ketogenic meals
property card: contains information on the ketogenic ratio, macronutrient profile, and the amount of fat required to achieve the ketogenic

target ratio

the central principles of the ketogenic diet in a
playful way. For the nutrition-related devel-
opment, the nutritional value software Prodi
was used to calculate the ketogenic ratios (1:2
and 1:3) for various foods and meals. Based
on the nutritional value calculations, two
game variants were developed to meet differ-
ent dietary requirements. The graphic design
of the game was created entirely using the de-
sign software Canva. Several test runs with
six children aged four to twelve were con-
ducted to check the game's applicability and
comprehensibility.

Results

The game development was based on the
game dynamics of the classic game, whereby
the content of the playing field was adapted
to the requirements of ketogenic nutritional
therapy. Instead of the original street fields,
various foods were positioned (¢ Figure 1),
which can be purchased during the game with
the specially developed game currency — the
so-called KetoCrowns. The cost of the foods is
based on their ketogenic ratio: high-fat foods
are cheaper, while foods rich in carbohydrates

and protein are more expensive. This playfully conveys the value
of individual foods in relation to the ketogenic diet.

When purchasing a food item, players receive a property card
(* Figure 1) that shows not only the nutritional profile for stan-
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ratio in the ganic diat means? ic diat you're allowed lo eat
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Answaer: The fal ratio shows how three foods that are high in carbs.
much fat there is in comparison to
protein and in @ meal, Sugar and honey, bread,
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that there is three limes more fat pastries, fruit and fruit yogun, flour,
than protein and carbohydrates juice and soda.
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Fig. 2: Community playing field (top) with sample community cards
for playful knowledge transfer and event playing field (bot-
tom) with sample cards containing tasks related to the keto-
genic diet
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dard portion sizes but also the amount of fat required to achieve
the desired ketogenic ratio. These cards are intended to provide
parents, professionals, and caregivers in particular with a deeper
understanding of the composition of ketogenic meals. For chil-
dren, on the other hand, the pricing system creates awareness of
which foods should be preferred and which should only be con-
sumed in limited quantities.

In addition, so-called meal fields replace the original train stations
(¢ Figure 1). Here, food combinations can be put together to form
complete meals. The aim of the game is to create as many keto-
genic meals as possible — the player with the most meals wins.
The game board also contains numerous event and community
fields: while the community fields contain quiz-like questions
about ketogenic diet, the event spaces require players to complete
small, topic-related tasks or missions (* Figure 2). Particular em-
phasis was placed on using age-appropriate, easy-to-understand
language. Another playful innovation is the hospital (¢ Figure 1),
which replaces the original prison: Players who “fall out” of keto-
sis are transferred there — a symbolic reference to the importance
of diet compliance in therapy.

Discussion

The development of Ketopoly shows that game-based learning for-
mats can be used to teach complex nutritional medicine content.
The combination of a familiar game principle and pedagogically
prepared content provides both children and their caregivers with
low-threshold access to the topic of the ketogenic diet. Especially
in the case of chronic diseases that require consistent adherence to
a diet [11, 12], such a format can make a valuable contribution
to therapy adherence.

A key concern during development was to present the nutri-
tional basics in a child-friendly, yet technically accurate manner.
The game mechanics intuitively convey which foods should be
preferred. This addresses both cognitive and emotional levels of
learning, which, according to learning theory approaches such as
“situated learning” or “gamification”, can demonstrably promote
learning motivation and knowledge acquisition [20-24].

An interesting aspect lies in the thematic parallel to the original
version of the game, which focuses on strategic thinking, plan-
ning, and resource management [25-27]. These skills are also cru-
cial for the successful implementation of a ketogenic diet in order
to avoid nutrient deficiencies and reliably maintain the individu-
ally required ketogenic ratio [15, 28]. Ketopoly picks up on this
strategic character and playfully conveys the need for a reflective,
well-structured approach.

Limitations of the game include its limited reach among very
young children or families with language barriers. The integration
of culturally diverse food options could also expand the game's
reality and appeal to more families. In addition, no long-term
evaluation of knowledge transfer or adherence could be carried
out during the test phase.
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Conclusion

Ketopoly offers a creative and practical ap-
proach to teaching children and adults about
the ketogenic diet. Through playful engage-
ment with food-related content, it promotes
a basic understanding of the principles of this
specific form of diet. Future practical tests are
needed to evaluate the effectiveness and suit-
ability of the game for everyday use under
real conditions and to make targeted optimi-
zations.
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