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ABSTRACT

Food choice is a more confusing task than ever before given the
amount of information accessible to the everyday consumer. While
the food label includes nutrient and ingredient information, this is
only a limited subset of the total information available to consumers.
In this project, we explore the design of an interactive visual repre-
sentation of the total nutrient and ingredient information to support
food decision making. Our design integrates (1) representation of
nutrients in the form of Daily Intake Percentages, (2) representation
of ingredients and sentiment surrounding those ingredients, and (3)
small multiples to support comparison.

Index Terms: H.5.2 [Information Interface and Presentation (e.g.,
HCI)]: User Interfaces—Interaction styles (e.g., commands, menus,
forms, direct manipulation)

1 INTRODUCTION

Obesity and other diet-related issues have raised concerns in soci-
ety and stimulated burgeoning research to support healthy eating
behaviors. According to a recent survey by the International Food
Information Council Foundation [2], consumers are confused given
the overwhelming amount of information around food choices. In
particular, consumers tend to struggle with interpreting ingredient in-
formation and comparing multiple foods. It is known that consumers
tend to consider the ingredients and the length of the ingredient list
as an indication of healthfulness [2]. To further complicate things,
the ingredient list often contains elements that the consumer is sim-
ply not familiar with. Additionally, consumers are often interested
in comparing multiple foods, but this is often difficult to do given
numerical values only.

Despite the open exploration opportunities, little research has
been dedicated to the intersection of nutrition and visualization.
However, the nutrition research community has placed a growing
emphasis on a technology supported approach to address the nutri-
tion communication challenge [1,3]. While some initial research [5]
has recognized the need, current visualization designs are limited to
showing nutrients and other important information such as ingredi-
ents are not considered.

In this paper, we explore the design space for representing foods
with a focus on ingredient and nutrient information. We further
augment this information with sentiments surrounding ingredients
to indicate general beliefs regarding that ingredient.

2 DATA

The data is collected from the Food Composition Database provided
by the United States Department of Agriculture: Agricultural Re-
search Service 1. The USDA database is the original data source
for labels on consumer food items and it contains over 183,995
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foods. Each food has a set of nutrients that are divided into the
following groups: proximates, minerals, vitamins, lipids, and other.
Examples of Proximates are carbohydrates, fiber, and sugar while
examples of minerals are calcium and iron. The dataset also contains
a list of ingredients for each food item. In total, the data consists
of ingredient names (nominal), nutrient names (nominal), nutrient
group (nominal), the relative amount of an ingredient (ordinal), and
nutrient percentage daily intake values (quantitative).

3 VISUALIZATION DESIGN

We employed Munzner’s nested model to guide our design decision
making [6] throughout our user-centered process. In the following
sections, we discuss the domain characterization, data and task
abstraction, and encoding decisions.

3.1 Domain Characterization and Abstraction

Nearly all consumers (96%) in a recent survey seek out health bene-
fits from the foods they eat and drink [2] and it suggests that users
display increasing interests in learning more about the food they
are eating. This survey as well as other resources have indicated
that consumer food choices are largely affected by other people’s
opinions, especially those of their families and friends [8]. This
research also indicates that consumers are eager to track their shop-
ping behavior to monitor their nutritional intake. Additionally, when
buying foods at a grocery store, many consumers compare food
items by nutrients [7].

Based on the existing literature about consumer food behaviors
as well as interviews with consumers, we determined the following
questions and associated abstract tasks to be important for food
choice decisions:

• What are the ingredients and nutrients (and associated daily
intake percentages) in specific food items? This requires that
consumers be able to search nutrient and ingredient informa-
tion as well as find values for intake percentages.

• How do the nutrients and ingredients of one food compare to
another? Consumers should be able to compare two food items
across ingredients and nutrient and look for outliers (e.g. a
high percentage intake value or a large number of ingredients).

• What is the general consensus about this food? Consumers
want additional information about a food - what are others
saying about it and/or its ingredients? Consumers should be
able to, for example, look up particular ingredients and derive
the general opinions of that ingredient.

To support this last task, we derive sentiment data for each food
ingredient. Sentiment analysis has been used widely in the text
mining field [4] to gauge options about particular topics. We
utilize the Microsoft Bing API to search for and collect the
five most popular results for a given ingredient and we run a
sentiment analysis algorithm on the text of these top results to
calculate the positive sentiment percentage for the ingredient
(quantitative).



Data Type
Ingredient Name Nominal

Ingredient Relative Amount Ordinal
Nutrient Name Nominal
Nutrient Group Nominal

Nutrient Percentage Daily Intake Amount Quantitative
Derived Ingredient Sentiments Quantitative

Table 1: Raw and derived data and abstract types

Figure 1: Design Sketch

3.2 Visual Encoding Iterations

Our initial design encoded the two quantitative values (nutrient dailty
intake % and positive sentiment %) with a bar length encoding. Color
encodings distinguish nutrient groups as well as ingredients from
nutrients. We also visually separated nutrients from ingredients
using two sides of a vertical axis (See Figure 1). The intent was to
provide an overview of the total number of nutrients (left side) and
ingredients as well as the % daily intake and % positive sentiment
(right-side bar length) for each respectively. Text labels are used to
communicate nutrient and ingredient name.

Users are provided several interaction mechanisms. They can turn
labels on/off, filter out nutrient groups, order nutrients by amount,
and order ingredients by either amount (the default) or by sentiment.
Additionally, users can flag specific allergens to be highlighted if
they exist in the food.

Finally, the representation employs small multiples in a grid
layout to allow consumers to compare multiple foods. Selecting a
food item in the small multiple graphs will switch the main chart to
the selected food item, providing details on demand [9].

Evaluation: An informal paper prototype study indicated that
users were able to answer the questions above using the design. One
problem, however, was that the shared vertical axis between nutrients
and ingredients led to confusion. Users were inclined to think that
there was an apparent comparison between the left (nutrients) and
right (ingredients) sides. This design, unfortunately, violated the
expressiveness principle.

To resolve the expressiveness violation, we removed the vertical
axis and replaced it with a radial layout, keeping all other major
design decisions from Iteration 1. This design avoids the shared
axis that encouraged the unwanted comparison across ingredients
and nutrients. To visually separate ingredients from nutrients, all
nutrients are rendered in the top half of the chart while ingredients
are shown in the bottom half. Figure 2 shows the updated design in
a grid of four foods as small multiples for comparison.

Figure 2: Final design

4 DISCUSSION AND FUTURE WORK

Pilot users of the visual representation found several interesting
insights.

One assumption of consumers is that the number of ingredients
and healthfulness of foods are negatively correlated (e.g. highly
processed foods) whereas the number of vitamins and minerals are
positively correlated to healthfulness of foods. According to this
theory, the banana is the more healthy food (large amount of blue
(minerals) and orange (vitamins) and a single purple bar(ingredient))
when compared to cheese puffs.

Users were also able to compare two foods that they expected
to be quite similar. For example margarine is considered to be a
butter replacement. In Figure 2 we see that they both contain al-
most exactly the same amount of sodium, fat, energy, and Vitamin
A. Margarine successfully imitates butter in this regard. The main
difference in terms of nutrients is trans fatty acids vs. saturated fatty
acids. Margarine also contains more ingredients with some of them,
such as vegetable monoglycerides, having a very low positive senti-
ment value. Overall, users were interested in ingredient sentiments,
especially for ingredients that were unfamiliar to them.

While this initial design is a promising first step to represent nu-
trient and ingredient information, future work will include a refined
sentiment analysis to disambiguate opinion of taste from healthful-
ness, integration of sentiment for specific nutrients, and a thorough
user study of the representation.
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