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ABSTRACT

The framing of processed foods by groups of positive, negative or balanced
online actors expresses the public mood about processed food and at the same
time influences public views and policy. In this paper, we studied the framing of
processed food by online sentiment coalitions — groups of online actors that are
united by their positive, negative, or balanced stance towards processed food.
We innovatively integrated digital methods with textual and visual analyses of
164 webpages and 344 online visualizations published by a total of 89 actors,
such as academics, food technologists, journalists, governmental actors, NGOs,
industry actors, nutrition specialists. The analysis shows that the online “dream”
coalition of processed food framed it in a way to convey the human aspects of
food processing: processed food is understood as a way to improve human
lives, and photographs of industrially processed food produced by humans
show it is not as industrialized as often thought of. The online “nightmare”
coalition of processed food framed it primarily as posing health threats and
accompanied this with photographs of unhealthy but colourful foods. The
balanced coalition gave a balanced description of the benefits and drawbacks
of processed food and accompanied this frame with photographs emphasizing
the difficulty in making food choices. Extending the knowledge about the ways
sentiments about processed food are communicated online is essential as it
provides important insights into people’s understanding of the notion of “pro-
cessed food” and the meaning that is given to it by various online interpretive
communities.
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1. Introduction

In everyday talk, “processed food” often has a negative connotation: it is
associated with salty, unhealthy, industrially manufactured foods that in the
academic literature would be classified as ultra-processed foods (see Text box
1 for explanation). Very often processed foods are opposed to “natural” or
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“clean” foods (Baker & Walsh, 2020; “clean” food is “unprocessed food con-
sidered to be as close to its whole form and natural state as possible”, Lupton
2018, p. 71). However, preparing and cooking foods in our own kitchens —
cutting, heating, adding sugar and salt, turning into a puree - is also food
processing. Despite this imprecise use of the term processed food in everyday
speak, these discursive and visual (mis)representations of processed food in
media and new-media are interesting to study as they depict how an online
general public is interpreting processed foods. In addition, since the internet
is an important source of information for the general public, these (mis)
representations are influential on public opinion formation and even political
decision-making (Clancy & Clancy, 2016; Rojas-Padilla et al., 2022).

The rapidly growing popularity of food on digital platforms (De Solier,
2018; Lewis, 2018; Lupton, 2020) turned these platforms into key spaces to
discuss food-related issues, to the extent that “thinking about food through
digitized media has become mainstream” (Rousseau, 2012, p. 92). Digitized
information about food is accessed through internet search engines (Lupton,
2018), which present information provided by various actors such as nutrition
specialists, policymakers, academics, industry, bloggers, and NGOs. These
actors share knowledge and also manifest their views, sometimes by disclos-
ing (visual) information that otherwise remains hidden or inaccessible
(Schneider et al., 2018). Online, visualizations are used extensively to repre-
sent food (Lupton, 2020); producing visualizations or engaging with them is
everyday practice (Lewis, 2018). Online visualizations communicate meanings
about food-related issues and may enhance or limit the credibility of the
information given about food (Baker & Walsh, 2020).

However, (visual) information shared on the internet not only gives
insights into how a digital public understands food issues but also influences
the way people think about food and discuss it (Lupton, 2018). Visual and
textual information spread in the digital world shapes public views (Clancy &
Clancy, 2016) and policies (Metze, 2020; Wozniak et al., 2017). This digital
world is often seen as experimental (Marres, 2017, p. 147), where the bound-
aries between experts and laypeople are re-defined (Lupton, 2018; Rousseau,
2012), and information is heavily mediated by algorithms (Lewis, 2018;
Rogers, 2019). Hence, the diverse interpretations of food online may not
only represent expert knowledge and the exiting digital cultures of processed
food but it can also affect the societal debate about it, which is related to
decision-making, as happened, for example, in the case of genetically mod-
ified organisms (GMOs) and other food-related issues (De Cock et al., 2016;
Inghelbrecht et al., 2014).

Although framing in text and visuals in newspapers and new media is
recognized as influential in various academic studies (Krause & Bucy, 2018;
O’'Neill, 2013; Redden, 2011), actors’ sentiments in combination with these
visual and textual framing has not received much scholarly attention. To fill
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Box 1.

Text box 1 - Processed food: purposes and definitions

The availability of sufficient and healthy food has been an issue ever since people started walking
the face of the earth. Primitive methods of food processing were necessary, in prehistoric times, for
the survival of humans. Later, when humankind has systematically been able to breed improved
versions of grains and to farm animals, maintaining the quality of the obtained foods has been an
uphill struggle dealt with by applying primary storage methods but also processing techniques
such as drying, salting, and fermenting. Food processing allowed to build supplies that sometimes —
quite literally - carried communities through the harsh winter.

In current times, food processing is much more diverse and industrialized and has become a major
market sector that serves various purposes such as extending shelf life, improving nutritional value
and safety, and increasing convenience and palatability (Huebbe & Rimbach, 2020). However, the
highly mechanized and less traditional manufacturing processes have created a sense of ambiva-
lence towards foods produced in a factory. Complicated facts about foods, which change over time,
and the enormous complexity of the food production and consumptions system contribute even
more confusion and scepticism to this bewildering situation.

In 2009, a group of nutrition and health researchers at the University of Sdo Paulo proposed a new
way of categorizing foods that is based on the extent and purpose of the processing and coined
a new food category of ultra-processed food (Fraanje & Garnett, 2019). Next to subsequent study
that used this categorization system and associated the consumption of ultra-processed foods with
chronic non-communicable diseases (e.g. Marron-Ponce et al., 2019; Martinez Steele et al., 2019),
the classification system was also criticized for being impossible to use (Gibney et al., 2017), and
there is an ongoing scholarly debate about whether the type and level of processing should be
considered as a criterion for food classification and replace a more traditional food categorization
that is based on nutrient value and food components (Eicher-miller, Fulgo et al., 2012; Jones 2019;
Poti et al., 2015).

Among scientists that categorize foods based on the level of processing, there is no widely
accepted categories and definitions, and there are discrepancies between various classification
systems (Bleiweiss-Sande et al., 2019). Yoghurt can serve as an example. It is considered
unprocessed or minimally processed, according to NOVA classification system (Monteiro et al.,
2019); it is considered basic processed, according to a classification system of researchers from
University of North Carolina at Chapel Hill (this classification system also has an “unprocessed/
minimally processed” food category, Poti et al., 2015); it is considered ready-to-eat, according
to the International Food Information Council (IFIC, 2010). In everyday talk the term “processed
food” refers to foods belonging to the higher processing-level categories in the various
classification systems: those foods that are mass-produced, contain industrially formulated
mixtures, and few ‘natural’ ingredients, e.g. ‘ready-to-eat processed foods’, ‘prepared foods/
meals’ (Eicher-miller, Fulgo et al., 2012), ‘ultra-processed food’ (Monteiro et al., 2019), ‘highly
processed food' (Poti et al., 2015).

this gap, this paper sets out to further develop the notion of online sentiment
coalition — a group of actors that predominantly express positive, negative, or
balanced sentiment about an issue on their websites — and examines the
particular ways in which they frame processed food. This will provide insights
into people’s understanding of the notion of “processed food” and the mean-
ing that is given to it by various online interpretive communities (see Yanow,
2000).

The research question in this paper is: how do online sentiment coalitions
visually and textually frame processed food? To answer this question, we
studied (1) which online actors belong to which sentiment coalitions and (2)
what discursive and visual framings they use.
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2. Conceptual framework: Online sentiment coalitions and their
textual and visual framing

Inspired by automated sentiment analysis, we categorize online publics
(Marres & Rogers, 2005) that form around processed food in three
groups: those that express and share predominantly positive sentiment,
negative sentiment, and a more balanced sentiment about processed
food. In automated sentiment analysis, sentiments are typically classified
as positive (pro-), negative (anti-), or neutral (Kwak & Grable, 2021;
Yigitcanlar et al.,, 2020), and emotion in text is recognized based on
positive or negative words (Cambria et al., 2017). Hence, in automated
sentiment analysis, a binary classification of emotions is used, which is
different from affective analysis that labels a set of emotions. In framing
analysis, this binary approach is referred to as tone-of-voice which
indicates a positive, negative, or neutral stance in media reporting on
particular issues (e.g. Baumgartner et al., 2008; Kuttschreuter et al., 2011).
In this study, we follow this binary division and study what groups of
actors are present on the internet, based on their discursively expressed
positive and negative stances towards processed food. As such, we are
interested in online sentiment coalitions that we labelled “a dream” (posi-
tive), “a nightmare” (negative), and a balanced coalition.

Next to their discursively expressed sentiments, these groups of actors
can also frame processed food in different ways. Framing can take place
discursively but also visually. Framing is a process in which some aspects
of reality are selected and given greater emphasis or importance so that
the problem is defined, its causes are diagnosed, moral judgements are
suggested, and appropriate solutions and actions are proposed (Entman,
1993, p. 52). Stemming from semiotics from Saussure, both discursive and
visual framing can take place by use of denotive signs and connotive signs
(Saussure in Richter, 1998). Denotive signs are those that try and name or
depict reality. For example, the word rose is referring to the flower, or
a picture of a rose can depict this particular flower. The denotive signs
can be studied through content analysis: one can, for example, identify
what a word is referring to or what is in the picture: a person, an animal,
industry, a landscape, and that refers to a “real” thing (a person, an
animal, etc; Rose, 2016, p. 121). There is, however, a second layer of
meaning: the meaning that is carried by connotive signs which is the
cultural meaning of the words, sentences, or the visuals (Rose, 2016). For
example, in the controversy over GMOs, the use of the word biohazard
and the use of its symbols in the depiction of GMOs stimulated inter-
preting those as toxic (Clancy & Clancy, 2016). The metaphor or symbol
in words or a picture is then representing an idea or a mental construct -
in our words, a particular interpretation, framing, of the issue.
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To summarize, online sentiment coalitions are networks of online actors
tied together around a sentimental storyline about a particular issue. Online
sentiment coalitions visually and textually frame an issue. Both the textual and
visual framing can take place through the use of denotive or connotive signs.

3. Method

To answer the research question, we followed the steps visualized in Figure 1
and elaborated below.

3.1. Data gathering

To construct a dataset, we queried Google' for pages in English containing the
terms “processed food” and “food processing”, which were identified in pre-
liminary research as the most prevalent sets of keywords that actors use online
when referring to processed food. To include dominant online English-
speaking voices, the queries were conducted in the two largest English-
speaking nations in the Western world (List of Countries by English-Speaking
Population, n.d.), namely, the United States and the United Kingdom, and their

@ Google query
Google
search-within-domain

query
Online actors

Webpages
“ Visualizations

Textual frames Visual frames

Online sentiment
coalitions

The textual and visual framing

. Data gathering . Data analysis

Figure 1. Visual of the steps used with the method applied.
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50 top-ranked results were integrated. This list was cleaned of duplicates and
URLs that were unavailable or URLs that did not include content about pro-
cessed food. The cleaned URL list was used for search-within-a-domain Google
queries with the terms “processed food” and “food processing”. The two top-
ranked pages from every URL that contained textual information about pro-
cessed food and visualizations? were included in our dataset, which ultimately
contained 164 web pages and their 344 visualizations.> We downloaded those
pages (text + visuals) into Atlas.ti software to further analyse them.

3.2. Data analysis

Our unit of analysis was a page (web page) that belongs to a particular actor
and communicates a particular sentimental storyline.

We first coded the actor to which every page belonged and categorized the
actors. We adapted the categories suggested by Cullerton et al. (2016),
acknowledging the emergence of new actor categories through new media
(Vaast et al., 2013) (see Supplemental Material, Appendix 1).

In the second step, we coded for the overall sentiment expressed in each
page based on a manual analysis of the complete text, which is valuable for
revealing the valence of emotions evoked from it (Lappeman et al., 2020), and
the reading of the title of the page, which may place the page’s audience in
a particular relationship with its content (O’Neill, 2013).

Following this manual sentiment analysis, we constructed the online
sentiment coalitions: we grouped the actors that shared a predominantly
positive, negative or balanced sentiment about processed food.

The next step was analysing the textual framing. We coded the text of the
pages of each sentiment coalition for particular framings of processed food
(see supplemental material, Appendix 2). A first set of frames was defined
deductively based on academic papers about food technology issues
(Aschemann-Witzel et al., 2019; Marks et al., 2007; Nisbet & Huge, 2007;
Nisbet & Lewenstein, 2002; Oleschuk, 2020). These frames were: “environmen-

"o

tal harm”, “environmental opportunity”, “health opportunity”, “health threat”,

"o

“home cooking”, “many possibilities”, and “safety concerns”. New frames were

"o

added inductively along with the analysis. These were: “food security”, “injus-
tice”, “nutritional value”, “safety standards”, and “lack scientific evidence”.
Next, we coded for (1) type of visual (e.g. photograph, infographic),4 (2) the
content (“what is depicted?” e.g. people, food),” and (3) the visual frame. The
visual frames were interpreted inductively based on the reading of denotive
and connotive signs. In denotive reading, the visual was interpreted “literally”
(see also “denotative content”, O'Neill, 2013, p. 13), for example, a visualization
portraying happy people involved in food-related activities was coded with the
visual frame “food happiness”. Frames based on denotive reading were: “abun-

"nou "o

dance”, “contemplation”, “food classification”, “food happiness”, “industrial-
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food-people”. In connotive reading, implicit meaning, usually culture-
dependent, was revealed (see also “connotative content”, O'Neill, 2013,
p. 13), for example, a woman who holds her head in a way that implies she
has a headache was coded with the visual frame “unpleasantness”. Frames
based on connotive reading were: “body care”, “unpleasantness”.

Finally, we analysed the textual and visual framing of the three sentiment

coalitions.

4. Results: Framing the dream, nightmare, or providing
information

4.1. Online sentiment coalitions

Overall, the online negative sentiment coalition about processed food was the
largest one in our data set (Figure 2). We can also see that “journalist” was the
most prominent actor category among the negative coalition and constituted
more than half of the coalition (58%, Figure 2), meaning that a lot of journalists
(old-media, new-media, and professional, see Supplemental Material,
Appendix 1) were expressing negative sentimental storylines. In the negative
coalition, the group “academic and food technologist”® was the second-
biggest actor category, and “NGO” was the third. The remaining pages in this
coalition belonged to “individual”, “private sector (nutrition specialist)”, “knowl-
edge platform”, “private sector (industry)”, and “online market place” actors.

In the positive sentiment coalition, two actor categories were the biggest:
“journalist”, similar to the negative coalition, and “academic and food tech-
nologist” (Figure 2). These two categories together constituted about half of
the coalition. “Private sector (industry)” was the next biggest category, fol-
lowed by “government” and “online education”. The remaining pages
belonged to “political sector”, “NGO”, “private sector (nutrition specialist)”,
“individual”, and “online market place” actors.

In the balanced coalition, again the most prominent actor category was
“journalist” (40%), followed by “knowledge platform”. The two categories
together constituted more than half of the coalition (Figure 2). The remaining
pages in this coalition belonged to “academic and food technologist”, “private
sector (nutrition specialist)”, “NGO”, “government”, and “individual” actors.

4.2. Textual and visual framing by three online sentiment coalitions

4.2.1. Framing the nightmare: Health threats

We identified ten discursive storylines in the pages of this negative sentiment
coalition. In this coalition, processed food was most prominently framed as
a "health threat” (Figure 3), which means that processed food is most of all
considered a health threat because there are unhealthy ingredients and that
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Figure 2. Actor analysis of the three online sentiment coalitions.

their intake should be limited or avoided. For example, a new-media journalist
stated that “all those processed chemicals [that are found in processed foods]
can affect mood because the ‘foods’ aren't actually giving your body any
adequate nutrition; you're getting toxic ingredients, instead”.” This discursive
framing also included advice on how to avoid the intake of these “unhealthy
processed foods”. For example, advice given was to “check the label. The longer
the ingredient list, the more processed a food is. If most of the ingredients are
hard-to-pronounce chemicals instead of actual food, it's a safe bet that food is
heavily processed”.2 Some online actors tied the unhealthy frame to the idea of
food companies that manipulate consumers and try to increase their intake of
unhealthy processed food. For example, an academic actor wondered “why
then are U.S. food marketing budgets overwhelmingly used to promote sales of
nutrient-poor products like sodas and sweetened breakfast cereals?”.’

In the negative sentiment coalition, which framed processed food as
unhealthy, there was extensive use of visualizations with the visual frame
of “abundance”, followed by the “food classification” frame (see below;
Figure 4). “Abundance” is a frame of foods that exist in a variety of types
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Figure 3. The distribution of discursive frames across sentiment coalitions.

and colours. It communicates an idea of countless options when making
food choices and can be associated with food security but also with the
idea of too much food. In our dataset, the “abundance” visual frame was in
photographs portraying food by means of what was seen as staging
a scene or choosing a particular angle that emphasized variety. In those
photographs, foods were neatly organized on a table and captured,
mostly, from top-view, or they were in their natural place, filling the
whole camera frame, and creating a non-hierarchical frame with many
elements (Figure 5). In the negative coalition specifically, those photo-
graphs were of foods typically considered as processed or even ultra-
processed (see, Da Costa Louzada et al., 2017, p. 114), such as packaged
foods, pizza, crisps, French-fries, and candies (Figure 5, see also the dis-
cussion below).

“Food classification” is a frame of foods that are classified into different
groups. In our dataset, the “food classification” visual frame was in visualiza-
tions of a specific type, namely, diagrams (Figure 5). The use of diagrams is
prevalent in scientific publications (Perini 2005, p. 913), and, therefore,
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Figure 4. The distribution of visual frames across sentiment coalitions.

diagrams can be considered as conveying scientific information.
Accompanying the unhealthy frame with extensive use of “scientific” visual
frame might be a way in which actors of the negative coalition try to gain
legitimacy by presenting themselves as capable of producing scientific
knowledge (Schwarz, 2013).

4.2.2. Framing the dream: Possibilities and health benefits
In the positive sentiment coalition, the framing of processed food was most of
all done by emphasizing its “many possibilities” (Figure 3). In this framing, it is
emphasized that food processing enables various improvements for humans
by, for example, improving taste, enhancing convenience for consumers, and
allowing for greater food choice and diet diversity. For example, it was
expressed that “without processed foods, we would never have the huge
variety of foods that we have available to us today”.'®

Next to the new possibilities in creating new (convenient) foods, another
quite present framing in the positive coalition was “health opportunity”. In
this frame, processed food was presented as most of all benefiting human
health by, for example, improving nutritional value or by keeping food safe
for human consumption (by adding preservatives). For example, in one of the
pages it was stated “in most cases, food processing ensures food safety and

nutrition”."
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This positive framing of processed food as providing many opportunities for
more safe, convenient, and healthy foods, was commonly accompanied by
visuals that were photographs depicting people involved in the preparation of
food in a factory, warehouse, or institutional food service in industrial settings
(the “industrial food people” frame, see, Figure 4). Some of the photographs
presented people’s faces or upper bodies, whereas others presented only their
hands (Figure 5). These visuals seemed to frame processed food as less indus-
trial and more human as often depicted; when people are included in photo-
graphs of industrial food preparation, it might make the process of industrial
food preparation more personal, and therefore easier to relate to.

4.3. Framing balanced sentiment

In the balanced coalition, the framing of processed food was commonly as
providing “many possibilities” (benefits) in combination with the framing of
processed food as being a “health threat” (Figure 3). For example, it was
stated that “tertiary food processing [the commercial production of ready-to
-eat or heat-and-serve foods] has been criticized for promoting overnutri-
tion and obesity, containing too much sugar and salt, too little fibre, and
otherwise being unhealthful in respect to dietary needs of humans and farm
animals”, but also that “many forms of processing contribute to improved
food safety and longer shelf life before the food spoils”.'? In some pages,
this balanced frame was complemented by the “nutritional value” frame,
according to which nutritional value or energy density per type of pro-
cessed food should be assessed in order to be able to judge if the food
product is healthy or not. For example, a new-media journalists claimed that
“the best way to tell the difference between healthy refined food and not so
healthy refined food is by doing a little nutritional sleuthing (as in label
reading)”."?

This textual framing was commonly accompanied by an “abundance” or
“contemplation” visual frame. “Abundance” was communicated with
a mixture of visualizations - some portray foods perceived as industrial
and others portray foods perceived as natural. “Contemplation” was present
in photographs portraying people reading food labels, looking at
a shopping list while shopping for food, and scrutinizing a food or seeming
to be thinking seriously about it when taking it off the shelf (Figure 5).
Hence, the mixed message about processed food as having benefits but
also possible downsides was combined with a visual framing of people
trying to make choices and also with having enough food. This visually
frames processed food as leading to food-choice hesitancy but also to have
enough food, or even abundant food.

The main findings are summarized in Table 1.
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5. Discussion

Our results show that the positive, negative, and balanced sentiment coali-
tions emphasized different aspects of processed food both in their textual
and visual framing (Table 1).

If we compare the textual framing across the three sentiment coalitions,
we see that processed food as providing “many possibilities”, the most
dominant frame in positive pages, was also used in the other coalitions’
pages, even the negative one. Very often in the negative sentiment coali-
tion, possible benefits were also mentioned. That could be related to the
fact that this coalition was composed of many journalists. However, various
types of actors in the negative coalition framed processed food as also
offering many possibilities. For example, a private consultancy mentioned
that “while some foods are processed to the point that they're barely
recognizable, others are only modified to ensure they are edible, clean,
and convenient”.'* Hence, overall, the negative sentiment coalition framed
a negative message in a more balanced way than the way the positive
coalition framed a positive message. Overall, the positive sentiment coali-
tion framed processed food in optimistic ways and refrained from mention-
ing possible drawbacks. This might indicate that actors are more cautious
when communicating a negative message about processed food than
a positive message, and might be related to the fact that in many countries,
the dietary share of (ultra-)processed foods is significant (Fiolet et al. 2018;
Euridice Martinez Steele, Euridice, M, Swinburn, Monteiro 2017), and com-
municating an intolerant negative message about these foods would mean
opposing a prevailing eating practice. Further research could investigate
the framing of positive and negative messages about food technologies
that are not (yet) widespread. In addition, for practitioners in the processed
food positive coalition, it could be advised to also show the possible down-
sides of processed food - textually and visually, to communicate a more
balanced frame of it.

If we compare the visual framing, we see that online actors from the
negative coalition told a story of being surrounded by unhealthy and
visually attractive processed food; online actors from the positive coalition
narrated a story of human food industry; online actors from the balanced
coalition narrated a story of food-choice hesitancy. In digital food cultures
literature, visuals are indeed acknowledged as adding information to the
story told in the text (De Solier, 2018), and both textual and visual digital
content are considered as meaningful elements in people’s reflection on
habits and preferences (Lupton, 2018, 2020) and also in the attempt to
change those (the so-called “digital food activism”, Schneider et al., 2018). In
visual framing literature, visuals are considered as powerful framing devices,
equally important or even more important than text (Metze, 2018;
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Rodriguez & Dimitrova, 2011). Hence, attending to the visual framing when
investigating the expression of sentiments, online, facilitates an important
extension of the knowledge about the ways sentiments are communicated.
This knowledge can lead to insights on how the (online) public understands
contested food-related issues and the (dynamic) public mood about them.

Our results also show the benefits of manual sentiment analysis in combi-
nation with framing analysis. The two types of analyses together support the
study of sentiments while applying a broad definition of sentiment, which
entails noticing emotional expressions. Visual framing analysis, specifically,
complements well manual sentiment analysis because visual framing is often
considered as powerful particularly because of its emotional effect (Rodriguez
& Dimitrova, 2011). This is even more true when the framed topic is con-
troversial (Metze, 2018).

Through the study of the expressed sentiments about processed food
and the framing of it on the internet - in so-called “food media” (Goodman
et al., 2017), we shed light on the outcome of visual choices made by
different actors, deliberately or not, when communicating a message. Food
media plays a critical role in the dynamic process of producing food
knowledge that in turn influences the understanding of the food system
and the perception of specific foods as, for example, healthy or sustainable
(Goodman et al., 2017). Therefore, a better understanding of those visual
choices can contribute to the understanding of the way in which conflict-
ing knowledges about processed food are spread and gain credit. For
example, in our study, the fact that a “scientific” visual frame of “food
classification” was used, most of all, in the negative coalition stands out
against the fact that this coalition did not have a big share of academics
and food technologist. This fact is interesting given visualizations’ capacity
to affect the perceived credibility of online food information (Baker &
Walsh, 2020). This is important especially since, in the digital environment,
there is no longer distinguish between a sender and a receiver: a member
of the audience of a visual can become a producer (Van Beek et al., 2020),
and the boundaries between experts and laypeople are re-defined (Lupton,
2018; Rousseau, 2012).

The results also indicate that in web searches, the online public is more
likely to encounter content about processed food in a negative context than
in a positive or balanced context and that this information is provided mostly
by journalists. Of course, limiting our data to the top-ranked Google results
has limitations because of Google’s black-boxed algorithm, which privileges
certain pages over others (Rogers, 2019, p. 109). Hence, the fact that among
the top-ranked Google results, more pages were communicating negative
sentiment than any other sentiment and the fact that “journalist” was the
biggest actor category in all coalitions might be an outcome of the tendency
to click on results with a negative message or results with information
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provided by journalists. In further research, better data gathering and data
reductions strategies that are less dependent on Google’s algorithm would
be preferable for this type of research.

Our findings suggest that examining the visual qualities and techni-
ques of visualizations can deepen the understanding of framing pro-
cesses. Thus, for example, examining the colours used when framing
food in a negative way expanded the findings, that is, the complete
message revealed was that not only processed food is unhealthy but it
also surrounds us and is visually attractive. In addition, the revealing of
frames based on both denotive and connotive reading of signs, textual or
visual, leads to a rich coding scheme and comprehensive results. Further
in-depth studies into the denotive and connotive signs in both text and
visuals by, for example, better including the role of specific word or
colour used and the role of symbols, metaphors, and cultural interpreta-
tions, could further improve our study.

In addition, there might be hidden biases in our dataset that can be
overcome by using, for example, our own developed scraper, sentiment
and topic analyser. Other methods, such as interviews and surveys, may
provide interesting insights into why actors talk about processed food as
they do, or why they choose particular visuals with their stories. This
study does not give insights into intentions (or a lack of those) when
selecting visualizations that frame processed food in a particular way, nor
does it examine the awareness of the emotional effect visualizations have
(Krause & Bucy, 2018; Lilleker et al., 2019). Last but not least, the results
of this exploratory study are culturally biased since we had to limit our
data to English. Further research should construct a broader dataset that
includes sources in languages other than English and from non-Western
countries.

6. Conclusion

/i

In this study, we investigated how “dream”, “nightmare” and balanced
online sentiment coalitions textually and visually frame processed food.
We studied 89 online actors and their 164 webpages. We extracted from
the pages text and 344 visualizations about processed food. The results
show that the negative coalition was most dominant. This coalition framed
processed food as posing health threats due to unhealthy ingredients that
their intake should be limited or avoided. In the negative coalition, com-
pared to other coalitions, more online actors supported this framing with
data visualizations suggesting that their claims are supported by scientific
evidence, and more online actors supported this framing with photographs
of visually attractive processed foods. The slightly less dominant positive
coalition framed processed food as providing a health opportunity and
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allowing many possibilities for improvement of taste, greater convenience
and food choice for consumers, and diet diversity. In the positive coalition,
compared to other coalitions, more online actors supported this framing
with photographs that depict humans preparing foods in industrial envir-
onments. In the balanced coalition, processed food was framed as providing
a health opportunity and allowing many possibilities — as was the case in the
positive coalition, but also as posing possible health threats. In the balanced
coalition, compared to other coalitions, more online actors supported this
framing with visualizations that emphasize the difficulty in making food
choices.

The dream and nightmare views of processed food will most likely
remain prevailing in society, given that “mass-produced food will remain
a powerful part of culture” (Bentley & Figueroa, 2018, p. 93). Hence, inves-
tigating the various meanings that are given to processed food by different
actors is essential. In addition, this study also adds an investigation of online
coalitions and their textual and visual framing to a recent study that sees the
way in which the digital is entangled with food as an expression of the
complex relationship between the digital and our daily life (Lewis, 2018;
Rousseau, 2012).

Notes

[11 We opted for Google, the dominant web search engine, repurposed by Rogers
(2019) as an epistemological machine for conducting social research, and we
enclosed queries within double quotation marks (“unambiguous queries”, see,
Rogers 2019, pp. 32-33). To mitigate Google’s biases, we searched anon-
ymously (logged out of any Google account), using a clean (no cash or cookies)
instance of a web browser, with search settings changed from current region
(that prioritizes city-level results) to national level.

[2] We did not include webpages in a PDF format, as this format contains layouts
that are often inappropriate for the type of analysis conducted.

[3]1 To avoid over-representation of a particular actor, we limited the scraping of
images from a particular URL to the first 10 images.

[4] Visualization-type codes were adapted from Morseletto (2017) and from a series
of project meetings in which the researchers coded images for their type and
discussed disagreement until consensus was achieved.

[5] For the content analysis method, see, Bell (2001) and Rose (2016).

[6] Academics and food technologists are grouped together. However, there were
no food technologists in our negative coalition.

[7]1 Source: https://www.eatthis.com/stop-eating-processed-foods accessed
15 February 2021.

[8] Source: https://www.lhsfna.org/index.cfm/lifelines/may-2019/the-many-health-
risks-of-processed-foods accessed 25 February 2021.

[9] Source: http://www.foodsystemprimer.org/food-and-nutrition/food-marketing-
and-labeling accessed 15 February 2021.


https://www.eatthis.com/stop-eating-processed-foods
https://www.lhsfna.org/index.cfm/lifelines/may-2019/the-many-health-risks-of-processed-foods
https://www.lhsfna.org/index.cfm/lifelines/may-2019/the-many-health-risks-of-processed-foods
http://www.foodsystemprimer.org/food-and-nutrition/food-marketing-and-labeling
http://www.foodsystemprimer.org/food-and-nutrition/food-marketing-and-labeling
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[10] Source: https://www.srnutrition.co.uk/2018/10/processed-foods-the-pros-and-
cons accessed 10 March 2021.

[11] Source: https://www.fooddive.com/spons/the-truth-about-processed-food-1/
553052/ accessed 10 March 2021.

[12] Source: https://en.wikipedia.org/wiki/Food_processing accessed 15 February 2021.

[13] Source: https://www.verywellfit.com/are-all-processed-foods-unhealthy
-2506393 accessed 15 February 2021.

[14] Source: https://nutritionstripped.com/ultra-processed-foods  accessed
15 February 2021.
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Appendix

Appendix 1: Actor categories

Actor category

Non-
government
organization
(NGO)

Academic and
Food
technologist

Government

Private sector
(industry)

Private sector
(nutrition
specialist)

Political sector

Journalist

Individual

Relevant sub-category
Health association

Consumer organization

Non-profit working in the
private sector

Academic research institute

Academic journal(s) publisher

Professionals in food
Government service

Food industry company

Engineering or management
consultancy serving industry
companies

Industry association

Dietitian or nutritionist who is
private consultant

Dietitians’ or nutritionists’
professional network

Political advisors

(Nutrition and health) old-media
journalist

Food, health, and wellness new-
media journalist

(Medical or Food technology)
professional journalist

n/a

Examples

Heart and Stroke Foundation of Canada (https://
www.heartandstroke.ca); Laborers’ Health
and Safety Fund of North America (https://
www.lhsfna.org)

Consumer Reports (https://www.consumerre
ports.org)

TechnoServe (https://www.technoserve.org)

Harvard T.H. Chan School of Public Health
(https://www.hsph.harvard.edu); Institute for
Food, Nutrition and Health (IFNH), University
of Reading (https://research.reading.ac.uk)

ScienceDirect (https://www.sciencedirect.com);
Springer (https://www.springer.com)

IFT (https://www.ift.org)

National Health Service (https://www.nhs.uk);
Agricultural Research Service (ARS), USDA
(https://www.ars.usda.gov)

Pacmoore (https://www.pacmoore.com); Fusion
Tech (https://ftiinc.org)

Ecolab (https://www.ecolab.com); McKinsey &
Company (https://www.mckinsey.com)

Michigan Manufacturing Technology Center
(https://www.the-center.org)

SR Nutrition (https://www.srnutrition.co.uk);
Nutrition Stripped (https://nutritionstripped.
com)

Academy of Nutrition and Dietetics (https://
www.eatright.org)

The European Food Information Council (EUFIC)
(https://www.eufic.org); EIT Food (https://
www.eitfood.eu)

BBC Food (https://www.bbc.co.uk/food);
Washington Post (https://www.washington
post.com)

Cooking light (https://www.cookinglight.com);
Active.com (https://www.active.com);

News-Medical (https://www.news-medical.net);
Food Processing Technology (https://www.
foodprocessing-technology.com)

Robert Lustig.com (https://robertlustig.com);
Plant Based And Broke (https://plantbase
dandbroke.com)

(Continued)
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Appendix 1: (Continued).

Online education Distance education

ACS Distance Education (https://www.acsedu.

co.uk); Future Learn (https://www.future
learn.com)

Learning site
Knowledge Online encyclopaedia

platform

Britannica Kids (https://kids.britannica.com)

Wikipedia (https://en.wikipedia.org); New World
Encyclopedia (https://www.newworldencyclo

pedia.org)

Popular science platform

Online n/a
marketplace

Medium (https://elemental.medium.com)
Amazon (https://www.amazon.co.uk)

Adapted from (Cullerton et al., 2016)

Appendix 2: Textual (discursive) frames

Frame

Environmental harm
(adapted from Nisbet &
Lewenstein, 2002)

Environmental
opportunity (adapted
from Aschemann-
Witzel et al., 2019)

Food security

Health opportunity
(adapted from
Aschemann-Witzel et
al,, 2019)

Health threat (adapted
from Nisbet &
Lewenstein, 2002)

Home cooking (adapted
from Oleschuk, 2020)

Definition

Processed foods and the food
industry damage the
environment

Processed foods and the food
industry benefit the
environment

Food processing is necessary for
(future) food security

Processed foods benefit human
health

Processed food poses a health
threat

Home cooking is preferable

Empirical examples

“Food packaging from processed
items ends up in landfills where it
can take a long time to
breakdown - especially plastic.”

“Processed foods keep better,
cutting down on food waste”;
“technology can create more
sustainable alternatives to beef
and chicken and pork.”

“Processed food contributes to both
food security (ensuring that
sufficient food is available) and
nutrition security (ensuring that
food quality meets human
nutrient needs).”

“Processed food can help you eat
more nutrient-dense foods”;
“many foods are processed to
improve or fortify their health
benefits and overall nutritional
value.”

“If you eat a lot of highly processed
foods, you risk getting too much
sodium, added sugars and
unhealthy fats.”

“Cook more meals at home”; “one
major change in dietary patterns
in the last 70 years has been the
decline of home cooked meals,
and the increase in ultra-
processed foods. Tip the balance!
Cook at home more often,
without using ultra-processed
ingredients (heating up frozen
fried chicken doesn’t count).”

(Continued)
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Appendix 2: (Continued).

Injustice

Many possibilities
(adapted from Nisbet &
Huge, 2007)

Nutritional value

Safety concerns (adapted
from Marks et al., 2007)

Safety standards

Lack scientific evidence

The food industry and its products “While it is easy to point fingers at

are a target of unjustified
judgment

Processed food enables various
improvements for humans

Foods should be assessed on the
basis of their nutritional value/
energy density

Safety issues make the food
industry dangerous

The food industry meets high
safety standards or is strongly
regulated

There is not sufficient evidence to
prove that (ingredients of)
processed foods are bad for
health

profit-hungry food manufacturers
as driving the trend toward more
highly-processed food, there are a
multitude of factors that have
determined the path of processed
food”; “processed food doesn't
deserve its demonized
reputation.”

“Foods are also modified for many
different reasons, from improving
taste and visual appearance to
extending shelf life”; “never in
human history have we had such
high-quality and safe food so
abundant, cheap, and readily
available.”

“The label “processed foods” covers
quite a wide range of consumable
items. While pre-cut watermelon
technically qualifies as
“processed,” it doesn't lose any of
its nutritional value through being
cut and packaged for
convenience.”

“Although businesses use food
processing techniques to reduce
food safety risks, the facilities
where foods are processed are
sometimes part of the problem.”

“Increasing regulatory and consumer
demands have intensified the
pressure on the food industry to
implement reliable methods of
food inspection to ensure product
safety and quality”.

“large population studies cannot
entirely separate the effects of
eating ultra-processed foods from
other lifestyle factors that
influence disease risk.”
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Appendix 3: Visualization URLs

The visualizations appear in Figure 5
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URLs of the visualizations appear in Figure 5

Key Thumbnail URL (accessed 10 December 2021,
unless access date specified)

AN1 https://www.cookinglight.com/eating-smart/smart-
choices/what-are-processed-foods

AN2 https://www.bbc.co.uk/food/articles/what_is_ultra-
processed food

AN3 https://www.consumerreports.org/packaged-processed-
foods/the-mounting-evidence-against-ultra-processed-foods/

AN4 https://www.bbc.co.uk/food/articles/what _is_ultra-
processed_food

ANS https://www.news-medical.net/health/ Why-Should-We-
Avoid-Processed-Food.aspx

ANG6 https://www.bbc.co.uk/food/articles/what_is_ultra-
processed food

AN7 https://www.runnersworld.com/news/a27761906/processed-
foods-bad-for-heart-brain-health/

ANS https://food.ndtv.com/food-drinks/8-processed-foods-to-
avoid-and-why-1669345

AN9 https://thethirty. whowhatwear.com/how-to-read-food-
labels/slide1 1

AN10 https://www.lhsfna.org/index.cfm/lifelines/may-2019/the-
many-health-risks-of-processed-foods/ (accessed 10
November 2020)

ANI11 https://www.nytimes.com/2016/05/22/upshot/it-isnt-easy-to-
figure-out-which-foods-contain-sugar.html?auth=login-
email&login=email

AN12 https://food.ndtv.com/news/too-much-of-ultra-processed-
food-may-take-toll-on-your-heart-study-2132242

ANI13 https://www.lhsfna.org/processed-food-makes-its-case-sort-
of/

AN14 https://www.theguardian.com/food/2020/feb/13/how-ultra-
processed-food-took-over-your-shopping-basket-brazil-
carlos-monteiro

AN15 https://www .heartandstroke.ca/healthy-living/healthy-
eating/healthy-eating-basics

AN16 https://www.mcgill.ca/oss/article/food-health/food-additives-
and-hyperactivity

AN17 https://www.nytimes.com/2019/05/16/well/eat/why-eating-
processed-foods-might-make-you-fat.html

ANI18 https://theconversation.com/the-rise-of-ultra-processed-foods-
and-why-theyre-really-bad-for-our-health-140537 (accessed
18 November 2020)

(Continued)
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(Continued).

ANI19 https://thethirty. whowhatwear.com/how-to-read-food-labels

AN20 https://www.heart.org/en/news/2020/01/29/processed-vs-
ultra-processed-food-and-why-it-matters-to-your-health

AN21 ) https://cordis.europa.eu/article/id/125252-trending-science-

N eating-processed-foods-makes-people-eat-more-and-put-on-
weight

AN22 _ ) https://www.news-medical.net/news/20190519/Ultra-

B - G Processed-foods-delay-satiety-increase-food-intake-and-
) weight-gain.aspx
AN23 https://www.lhsfna.org/the-many-health-risks-of-processed-
S foods/
AN24 § https://www.cookinglight.com/eating-smart/nutrition-
. 101/which-is-healthier-canned-tuna-or-salmon

AN25 https://thethirty.whowhatwear.com/how-to-read-food-
labels/slide2

AP1 https://processedfoodsite.com/2019/06/1 1/what-makes-a-
processed-food-an-ultra-processed-food-how-dangerous-to-
our-health-is-ultra-processing/

AP2 https://www.wellandgood.com/what-is-processed-food/

AP3 https://www.newfoodmagazine.com/article/13197/
understanding-the-dark-side-of-food-the-analysis-of-
processed-food-by-modern-mass-spectrometry/

AP4 https://www.foodprocessing.com/articles/2020/nuts-and-
seeds/

AP5 https://www.nutrition.org.uk/nutritionscience/foodfacts/
additives.html?start=1 (accessed 1December 2020)

AP6 https://processedfoodsite.com/2019/06/11/what-makes-a-
processed-food-an-ultra-processed-food-how-dangerous-to-
our-health-is-ultra-processing/

AP7 https://www.auctoresonline.org/journals/nutrition-and-food-
processing

AP8 https://www.acsedu.co.uk/Info/Hospitality-and-
Tourism/Hospitality/Food-Processing-And-Technology.aspx

ANel https://en.wikipedia.org/wiki/Convenience food

ANe2 https://www.cnet.com/health/nutrition/what-are-processed-
foods/

ANe3 https://www.cnet.com/health/nutrition/what-are-processed-
foods/

ANe4 https://www.foodsystemprimer.org/food-processing/

(Continued)
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(Continued).

ANe5 https://www.hsph.harvard.edu/nutritionsource/processed-
foods/

ANe6 https://www.nhs.uk/live-well/eat-well/what-are-processed-
foods/

ANe7 https://www.srnutrition.co.uk/2018/10/processed-foods-the-
pros-and-cons-part-2/

ANe8 https://www.srnutrition.co.uk/2018/10/processed-foods-the-
pros-and-cons-part-2/

ANe9 https://www.sciencefocus.com/science/e-numbers-synthetic-
food-dyes-and-the-problem-of-policing-additives/

CN1 https://food.ndtv.com/food-drinks/8-processed-foods-to-
avoid-and-why-1669345

CN2 https://www.bbc.com/news/health-48446924

CN3 https://www.webmd.com/diet/news/20190530/highly-
processed-food-linked-to-earlier-death#1

CN4 https://www.bbcgoodfood.com/howto/guide/truth-about-low-
fat-foods

CP1 https://www.srnutrition.co.uk/2018/10/processed-foods-the-
pros-and-cons-part-2/

CNel https://www.eatright.org/food/nutrition/nutrition-facts-and-
food-labels/processed-foods-whats-ok-and-what-to-avoid

CNe2 https://www.hsph.harvard.edu/nutritionsource/processed-
foods/

CNe3 https://www.hsph.harvard.edu/nutritionsource/processed-
foods/

CNe4 https://seniorservicesmidland.org/avoiding-processed-food-
mean/

CNe5 https://www.verywellfit.com/are-all-processed-foods-
unhealthy-2506393

CNe6 https://www.sciencefocus.com/the-human-body/five-things-
you-probably-didnt-know-about-processed-food/

CNe7 https://www.srnutrition.co.uk/2018/10/processed-foods-the-
pros-and-cons-part-2/

CNe8 https://www.srnutrition.co.uk/2018/10/processed-foods-the-
pros-and-cons-part-2/

FCN1 https://www.cdc.gov/salt/food.htm

FCN2 https://www.frontiersin.org/articles/10.3389/
fnut.2019.00070/full

FCN3 https://www.frontiersin.org/articles/10.3389/

fill- fnut.2019.00070/full

(Continued)
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(Continued).

FCN4 FEEE N https://www.frontiersin.org/articles/10.3389/
i | I I I fnut.2019.00070/full
FCNS : https://www.frontiersin.org/articles/10.3389/
fnut.2019.00070/full
FCN6 https://onlinelibrary.wiley.com/doi/full/10.1111/0br.12860
FCN7 https://www.lhsfna.org/the-many-health-risks-of-processed-
£y foods/
FCN8 ”””””””” https://onlinelibrary.wiley.com/doi/full/10.1111/0br.12860
FCN9 https://www.sciencedirect.com/science/article/pii/
S0025619619304185
FCN10 https://link.springer.com/article/10.1007/s00394-020-02367-1
FCN11 https://www.bmj.com/content/365/bmj.11451
FCN12 https://www.cdc.gov/salt/food.htm (accessed 8 December
., 2020)
FCN13 T3 https://www.bbc.com/news/health-48446924
FCN14 https://www.frontiersin.org/articles/10.3389/
7 fsufs.2018.00088/full
FCNI15 = | https://www.frontiersin.org/articles/10.3389/
o fufs.2018.00088/full
FCN16 c https://www.bmj.com/content/360/bmj.k322
FCN17 https://www.foodsystemprimer.org/food-and-nutrition/food-
m marketing-and-labeling/
FCP1 ] https://pubmed.ncbi.nlm.nih.gov/24760975/
FCP2 £ https://www.futurelearn.com/info/courses/food-supply-
: systems/0/steps/53648
FCP3 n https://www.futurelearn.com/info/courses/food-supply-
systems/0/steps/53648
FCNel https://www.washingtonpost.com/news/wonk/wp/2016/05/07/
1 what-life-would-actually-be-like-without-any-processed-
food/
FHN1 m https://www.medicalnewstoday.com/articles/318630
FHN2 > https://www.foodsystemprimer.org/food-and-nutrition/food-
E.E marketing-and-labeling/
FHN3 i h@é https://www.hsph.harvard.edu/news/press-releases/healthy-
el 4 vs-unhealthy-diet-costs-1-50-more/

(Continued)
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(Continued).

FHN4 https://www.cdc.gov/salt/food.htm (accessed 8 December
2020)

FHNS5 https://thethirty.whowhatwear.com/how-to-read-food-
labels/slide5

FHN6 https://thethirty. whowhatwear.com/how-to-read-food-
labels/slide7

FHN7 https://www.diabetes.co.uk/food/processed-foods.html

CHNel https://www.heart.org/en/healthy-living/healthy-eating/eat-
smart/nutrition-basics/processed-foods

IN1 https://www.independent.co.uk/news/health/coronavirus-
meat-factory-outbreak-why-how-norfolk-suffolk-cornwall-
b1230707.html

IN2 https://www.ewg.org/news-insights/news/covid-19-
spreading-food-processing-facilities-across-us

IN3 =TTy https://ftiinc.org/8-causes-of-costly-injuries-in-food-

=, X, processing-plants/
IN4 1 [t https://www.foodprocessing-technology.com/news/ultra-
% processed-foods-linked-cancer/

INS W https://www.theguardian.com/world/2014/dec/21/life-inside-
america-food-processing-plants-cheap-meat

IN6 https://www.theguardian.com/world/2014/dec/21/life-inside-

% america-food-processing-plants-cheap-meat

1P1 https://www.canr.msu.edu/fshn/research/
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