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Introduction
The current food system in developed countries is under criticism, 
as it leads to welfare diseases and is unsustainable on the long term 
(Willett et al., 2019). Therefore, we see more and more initiatives 
that try to discourage the consumption of some food products 
(e.g., meat, dairy) while promoting the use of others (e.g., insects, 
vegetables, plant-based meat alternatives, mushrooms, algae). 
And although we can already see a shift in the consumption of 
animal products to vegetable products, there is still a long way to 
go to achieve sustainability goals. 

Although much attention has been dedicated to the content 
of the information that is communicated to the public, less 
attention has been given to the form in which it is communicated. 
Information is available either in text or photos and videos, but 
what is the most effective way of convincing people to change 
their habits? Besides educating the public in order to persuade 
them to change their behavior, the emotional impact also needs 
to be addressed (Dijkstra & Buunk, 2008; Strömmer et al., 2020). 
Several negative emotions have shown potential as triggers 
for behavioral change, such as guilt, shame (Kranzbühler & 
Schifferstein, 2023), and disgust (Schifferstein et al., 2023) 
because people will try to avoid the negative feelings associated 
with these emotions.

Disgust 

In the present study, we focused on disgust as a target for changing 
the appreciation for different food products as an incentive for 
behavior change. Disgust is a food-related emotion that entails 

the “revulsion at the prospect of oral incorporation of an offensive 
object. The offensive objects are contaminants; that is if they even 
briefly contact an acceptable food, they tend to render that food 
unacceptable” (Rozin & Fallon, 1987, p. 23). We chose disgust as 
it can be evoked by more cognitive ethical/moral deliberations as 
well as more instantaneous bodily responses (Kelly, 2011; Rozin 
& Fallon, 1987), and, thereby, it could become a powerful basis for 
developing interventions that reduce undesirable food behaviors. 

Disgust can vary from mild dislike to loathing (Paul Ekman 
Group, 2022). Disgust can be triggered by sensory properties 
of an object, ideational concerns because of what the object is, 
where it has been and what it has touched, and an anticipation of 
harm following consumption (e.g., social or bodily harm) (Haidt 
et al., 1997; Rozin & Fallon, 1987). The effect of encountering 
a disgusting stimulus is commonly followed by rejection and is 
explained as a disease avoidance system (Curtis et al., 2011). 
However, there are also stimuli that evoke a level of disgust that 
attracts attention rather than resulting in rejection. This includes 
the domains of art and literature as well as food (Korsmeyer, 
2011; Lemke & de Boer, 2022). For example, consumers can 
enjoy eating cheese with a strong and pungent smell as part of 
cultivating their taste (Korsmeyer, 2011). 
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Although researchers have tried to unravel the determinants 
of disgust and the mechanisms by which it may be elicited  
(Haidt et al., 1994; Hartmann & Siegrist, 2018; Olatunji et al., 
2008; Strohminger, 2014; Tybur et al., 2009), this knowledge 
is only of limited use to designers who want to create concrete 
interventions. The insights revealed in academic studies tend to be 
of a general nature, while the quality of design is determined to a 
large extent by the way in which details are shaped (Gaver, 2014; 
Schifferstein, 2023). Designers need insights that are specific to a 
context or product, and concrete examples can be more insightful 
than abstract theories (Cross, 1982). In the current paper, we 
explore how designers can systematically create interventions that 
elicit specific degrees of disgust that may assist people in eating 
healthier or more sustainably, and we determine how the public 
evaluates them. 

Intervention Design

When designing behavioral interventions, the form in which 
information is presented is an important determinant of whether 
the intervention has a good chance of becoming successful. An 
exploratory study using realistic packaging designs (Schifferstein 
et al., 2022) suggested that the optimal medium for communicating 
messages on sensory appeal, health aspects, environmental impact, 
worker conditions, and production location differed substantially 

between topics. While sensory aspects were best communicated 
through stylistic elements, worker conditions preferentially 
used images, while health and environmental aspects were 
best communicated through verbal claims. Even after the team 
had dismissed the use of images of body parts to communicate 
perceived healthiness because they were judged offensive, the use 
of other images with a positive connotation (e.g., active athletes, 
healthy bacteria) was also found to have a negative effect on the 
perceived healthiness of products. 

Currently, we see a trend towards more visual ways of 
presenting information (Siricharoen, 2013; Siricharoen, W. & 
Siricharoen, N., 2015). For instance, we see more and more 
meetings in which drawing artists are involved in making visual 
summaries instead of or next to making minutes (Dean-Coffey, 
2013; Mitchell & Nørgaard, 2011). Analogously, drawing 
artists may make infographics instead of textual summaries 
that visualize a whole problem to facilitate knowledge transfer 
(Dunlap & Lowenthal, 2016; Hilderink et al., 2021). Also, some 
conferences now allow for visual papers as a separate category 
for submissions (e.g., https://epde.info/2023/visual-papers-track/), 
and some publishers stimulate the inclusion of graphical abstracts 
with research papers (Hendges & Florek, 2019; Yoon & Chung, 
2017). Therefore, we chose a visual presentation format to see how 
such presentations could be designed and how the visual format 
would affect the perception and evaluation of disgusting aspects. 
In this respect, both designer and researcher observations would 
be interesting, together with participant evaluations and responses.

The current article is part of a plea to use more realistic 
experimental materials in psychological studies (Schifferstein, 
2023). Psychological theories usually try to reveal mechanisms by 
describing the relationships between theoretical constructs. These 
relationships are investigated and tested in experiments for which 
stimuli that embody these constructs are developed. However, 
because the constructs are theoretical and stem from reasoning, 
the stimuli are often verbal, and sometimes little attention is 
paid to the way these constructs are operationalized when they 
take physical form. Consequently, stimuli may be unrealistic, 
even though the operationalizations are crucial to the external 
validity of the study. Often, the creation of stimuli is regarded 
as preparation for the main experiment, and the creation process 
is only briefly described, with reference to an expert involved 
or software used, possibly with additional information on the 
criteria used in the selection process. Some studies do not include 
examples of stimuli in their reports, even though image attributes, 
such as style, quality, color palette, and viewing angle, can all 
influence participant experience. Therefore, we propose that 
psychologists involve designers more in their research to improve 
the validity of their findings and gain additional insights into how 
people perceive their stimulus materials.

The Present Study

Below, we describe our design process for infographics and the 
test procedure we used to evaluate stimuli. Our approach differs 
from the typical research paper by considering the design process 
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as an integral part of the research. Following the ideas of research-
through-design (Stappers & Giaccardi, 2014), we assume that the 
design process itself can generate information that is useful for 
understanding the mechanisms investigated, i.e., using disgust 
to increase or decrease the popularity of foods. The defining 
characteristic of research-through-design is the idea that a creative 
process, by its very nature and through its various activities, can 
generate new knowledge and insights. Besides using empirical 
research (surveys, interviews, observations) to investigate 
specific experiences from stakeholder groups as input for design, 
important insights may appear through the activities of a design 
team. Because designers are trained in human communication 
and may be part of the stakeholder group or can empathize with 
them, the design team can generate important insights through the 
process of creation, not only for the next steps in the design process 
but also for understanding the phenomenon the team would like 
to investigate and influence (Dalsgaard, 2017). Therefore, we 
describe the creative process that we went through as authors, 
as researchers who designed the stimuli and setup of the study, 
as an integral part of the research process. We first followed an 
exploratory design process in which we brainstormed for different 
design stimuli. Subsequently, we created and refined the different 
drawings that were used as stimuli in this study (Krogh et al., 
2015). Because this creative process adds to our understanding of 
the phenomenon, we integrate and describe the design process in 
our deliberation rather than performing a strict pretest commonly 
used in controlled studies to select stimuli that must meet a set of 
predetermined theoretical criteria.

Method
We first describe the design process, followed by the empirical 
evaluation of the materials. The evaluation process consisted 
of two studies focusing on the perception of individual product 
aspects (Study 1) and the evaluation of posters containing four 
aspects (Study 2).

Design Process

The team of design researchers who set up the study, performed 
the brainstorming, and designed the stimuli consisted of a 
senior researcher and two postdocs. As shown in the authors’ 
biographies, the team has ample expertise in the fields of food 
product experience, product design, and the emotion of disgust. 
The senior researcher has over 30 years of experience in the food 
realm and over 20 years working with designers. The postdocs 
were trained as designers; both obtained a Ph.D. in design 
research in 2018 and have worked on design research projects 
ever since. Furthermore, the group has published five academic 
papers on the role of disgust in food experience in recent years 
(De Boer & Lemke, 2021, 2023; Lemke et al., 2021; Lemke & de 
Boer, 2022; Schifferstein et al., 2023). Therefore, the team seems 
well equipped to design a new study—including the stimulus 
materials—on how people respond to events that may evoke 
disgust in food experiences to varying degrees.

The team performed four different activities as part 
of the design process. Activity 1 was aimed at generating 
an extensive set of disgust aspects to get the most complete 
situational understanding of disgust elicitation. In Activity 2, 
this comprehensive set was clustered in themes, which led to 
the feasible goal of visualizing four aspects that increase disgust 
and four that reduce disgust. In Activity 3, we used an iterative 
process to develop visuals. In the research team, we discussed 
whether all elements on the drawings were clearly depicted, 
whether more details were needed, and whether colors had to 
be added to increase the meaning of the drawing. In Activity 4, 
the positive and negative visualizations were combined in food 
product infographics to serve as stimuli for our study on disgust 
elicitation and the resulting behavioral intentions.

Activity 1: Generating Disgusting Aspects for 
Different Food Products 

For various products for which society would like to increase or 
decrease consumption for sustainability or health reasons (e.g., 
bean sprouts, mushrooms, insects, red meat, cheese, lobster), we 
brainstormed aspects that can be disgusting or reduce disgust. We 
selected three products (mushrooms, cheese, and meat) for which 
a diversity of aspects could be connected to disgust positively 
or negatively and differed in their relationships to sustainability 
and health. We aimed to have one product for which we wanted 
to increase and one for which we wanted to reduce disgust. Red 
meat is seen as polluting and unhealthy, cheese as a dairy product 
was in the middle, and mushrooms were included because they 
are seen as a healthy and sustainable alternative to meat (Pérez-
Montes et al., 2021). 

We observed that it was hard to distinguish between 
aspects that enhanced or decreased disgust and aspects that were 
just evaluated as pleasurable, purposeful, and hopeful. Therefore, 
we wondered whether we could manipulate the degree of disgust 
or whether we were manipulating negative and positive affect as 
broader, overall encompassing constructs. For positive aspects, 
it would be difficult to distinguish between decreasing disgust 
and evoking positive affect because disgust does not have a well-
defined positive counterpart (Rozin & Fallon, 1987). Although 
some positive emotions, like fascination, may have something in 
common with disgust (Schifferstein et al., 2023), such overlaps 
may only be partial. Because many emotional responses tend to 
be correlated (e.g., Cardello et al., 2012), the connection between 
disgust and negative affect is probably close. To determine 
whether our manipulations affect disgust or affect in general, we 
will compare the effects on all these dependent variables (disgust, 
positive affect, negative affect) in our analyses. 

Activity 2: Structuring Information and Adding Opposites 

Based on the initial set of positive and negative aspects, we 
explored answers to the following questions in a more structured 
fashion: “What makes the product disgusting/delicious?”; “How 
can we make the product more disgusting/delicious?” After making 
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an overview of all aspects of each product, we looked for thematic 
categories that would apply to all three products. Defining 
specific thematic categories allowed us to make comparisons over 
products and determine how these themes work out for different 
products. This eventually led to the following four categories: 
sensory experiential, hygiene & health, environmental, and moral. 
We clustered these into two basic categories of bodily disgust 
(sensory and health-related) and cognitive disgust (environmental 
and moral). The bodily disgust categories have a link with 
someone’s body, either in terms of pleasure/displeasure (sensory 
experiential) or consequences for one’s physical health and 
potential bodily suffering. For the cognitive disgust categories, the 
main implications lie outside the personal human body and require 
reasoning. It addresses the support or distress of other people, 
animals, or plants and may also involve a bigger perspective on 
society or the planet. For each category, we brainstormed one or 
more disgust increasing and reducing aspects for each product. 

We have selected four themes due to the lack of a generally 
agreed framework of disgust elicitors with clear boundaries 
(Strohminger, 2014). The four categories were sourced from 
common theories of disgust (Kelly, 2011; Rozin & Fallon, 1987; 
Rozin et al., 1999; Tybur et al., 2009), conceptual frameworks of 
disgust stimuli (Lemke et al., 2021; Strohminger, 2014), together 
with considering the factors that people find important when 
purchasing food products (e.g., Furst et al., 1996; Lappalainen et 
al., 1998; Prescott et al., 2002; Rana & Paul, 2017). First, sensory 
characteristics have often been identified as one of the main 
drivers of consumer preferences for food (e.g., Furst et al., 1996; 
Glanz et al., 1998). Any food that does not taste good is unlikely 
to become a success in the market. Disgust is closely related to the 
experience of distaste, and many sensory stimuli have been found 
to elicit disgust responses (Strohminger, 2014). Second, hygiene 
considerations are essential in food production as they are a primary 
determinant of food quality, food safety, and product shelf life. 
Analogously, potential sources of disease (e.g., microorganisms, 
insects, rodents) are powerful elicitors of disgust. Not only the 
short-term effects of becoming ill but also the consequences of 
human nutrition in the long term are important factors for food 
purchasing (Furst et al., 1996; Lappalainen et al., 1998; Rana 
& Paul, 2017; Schifferstein & Oude Ophuis, 1998), and images 
of bodies or body parts with signs of disease or overeating are 
known to elicit disgust (De Boer & Lemke, 2021; Kelly, 2011). 
While sensory preferences are partly based on an innate factor 
(Steiner, 1973) and have determined food consumption since time 
immemorial, and while food hygiene and health considerations 
have been a major concern for public health for over 70 years 
(Breedveld & Bast, 2014), a relatively new factor that has 
emerged in food considerations with rising concerns about the 
effects of industrial production and human life in general on the 
planet’s ecosystem is sustainability (Willett et al., 2019). When 
considering sustainability issues, consumers not only consider the 
environmental impact of food products, but also the consequences 
for animal welfare (Izmirli & Phillips, 2011; Statista Research 
Department, 2016) and the social and economic impact on worker 
conditions and local communities (Basiago, 1998; Pullman et al., 

2009). The rise in sales of organic products (Willer et al., 2023) 
and plant-based alternatives (Ethical Consumer, 2021) and the 
increasing number of people who adhere to a vegetarian or vegan 
diet in affluent Western countries (Saari et al., 2021) underlines the 
rising importance of these considerations. For the present study, 
we have considered the environmental impact apart from the other 
consequences, which we designate here as moral consequences. 
Morality implies that some behaviors are considered proper while 
others are wrong. Moral disgust occurs when people experience 
or even think about moral violation. Such moral violations can 
include condemned behavior like animal cruelty (Giner-Sorolla 
& Chapman, 2017) and seemingly unharmful behavior of being 
treated unfairly (Chapman et al., 2009). Events that clash with 
what is considered as good taste in a specific culture can also elicit 
disgust (De Boer & Lemke, 2021). 

Activity 3: Visualizing Aspects 

To explore the effects of different types of triggers, we decided 
to develop a set of drawings that could be combined in an 
infographic. We used drawings to communicate all product 
aspects, because visual explorations in a previous study had shown 
that more abstract, cartoonlike drawings can be acceptable to 
consumers in cases where realistic pictures are not (Schifferstein 
et al., 2022). Illustrations are more abstract than photographs, and 
this may affect their suitability for promoting specific products 
(Septiantoet al., 2019). Abstraction reduces the degree of realism 
and tends to coincide with an increased perceived psychological 
distance between the person and the object in the drawing (Trope 
& Liberman, 2010). That is why the use of a more abstract visual 
style might provide a protective frame that makes the connection 
less confronting (see Fokkinga & Desmet, 2012). As a result, 
drawings of insects on the packaging of insect foods more 
often lead to favorable evaluations than photographs (Nicolas-
Hemar et al., 2023). Other studies have shown that using black 
and white instead of colors encouraged people to focus on the 
abstract, essential features of a stimulus instead of the concrete 
characteristics (Lee et al., 2016). Moreover, using illustrations can 
have an extra positive advantage because they are seen as more 
creative and more distinctive than photographs in advertising 
(Heiser et al., 2008). Line drawings usually are more ambiguous 
and allow more diverse interpretations than realistic pictures. 
For instance, drawings of people may not specify the gender 
or race of a person and may, therefore, allow more people to 
identify with the character in the image. Furthermore, contextual 
elements can be omitted, so that the image can apply to multiple 
cultures. Septianto et al. (2019) found that illustrations were more 
effective in promoting organic foods, while advertisements with 
photographs yielded higher purchase intentions for conventional 
foods, probably because both illustrations and organic food 
made participants think more abstractly and focus on the 
essential. Photographs, on the other hand, are more compelling 
and effective than illustrations in situations that require detailed 
representations, for instance when trying to evoke vivid mental 
simulation (Wu et al., 2021). Overall, as changing behavior 
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requires more abstract deliberations, we think drawings provide a 
more suitable medium to persuade people to re-evaluate their food 
habits than detailed photographs. 

Our designer created a drawing for each aspect within a 
category for each product. She looked for aspects that could be 
visualized within the constraints of a poster that could be used 
in a public campaign. In combination with the line drawings, 
we used handwritten text to establish visual unity with the line 
drawing. Handwriting humanizes communication and can be part 
of a strategy to create an emotional connection with consumers to 
enhance attachment to the product (Schroll et al., 2018). The text 
element consisted of two to six words to allow a similar height of 
the words on the infographic. We avoided adjectives and adverbs 
that potentially biased the viewer in a positive/negative way (e.g., 
mentioning aspects to be dirty or clean). Parts of the drawing were 
colored in blue, white, dark grey, dark brown, light brown, and 
lime shade to clarify the meaning and emphasize certain elements. 
The drawing was closely related to the text and reiterated the 
intended meaning by concretizing and exemplifying its meaning 
(Marsh & White, 2003).

Activity 4: Creating Infographics

The infographics consisted of a drawing of the food product 
in the center and drawings expressing either a positive or 
negative aspect for each of the four aspect categories. We made 
four infographics for each food product: one with 4 positive 
aspects, one with 4 negative aspects and two infographics with 
2 positive and 2 negative aspects. Combinations were a) bodily 
and cognitively pleasant, b) bodily disgusting and cognitively 
pleasant, c) bodily pleasant and cognitively disgusting, d) bodily 
and cognitively disgusting. For the infographics with 2 positive 
and 2 negative aspects, we made sure that the 4 aspects did not 
produce a potential conflict (e.g., high tech production and used 
in traditional dishes). In addition, we made sure that aspects that 
could apply to multiple food products (e.g., caring for animals for 
meat and cheese) were used only once. Elements with the same 
valence were always presented in opposite corners, not on the 
same side of a panel. The background of the infographic included 
a grey area to create sufficient contrast with the drawings and text 
elements. The 24 aspects we used can be found in Table 1. 

Design Evaluation 

We wanted to determine whether people are likely to change the 
way they perceive different products and change their behavior after 
seeing a poster that highlights several product aspects. In Study 1, we 
assessed how people perceived each of the 24 aspects we generated 
(2 valence levels × 4 themes × 3 products). Given the aim to increase 
or decrease the amount of disgust associated with products, ideally, 
a product aspect should either rate very high or very low in disgust 
and be convincing to participants. Hence, in the first study, we asked 
participants to indicate which emotions the product aspects evoked 
and to evaluate whether the aspects were familiar, credible, and 
relevant. In Study 2, we determined the effect of a set of aspects 
(combined in an infographic) on its potential impact on eliciting 
disgust and people’s motivation to change consumption behaviors. 
An overview of the studies is provided in Figure 1. 

Study 1: Perception of Individual Product Aspects

Participants

The study was completed by 429 participants who were born and 
lived in the U.S., who did not follow any diet, and who were recruited 
through the Prolific panel. The sample consisted of 45.9% women, 
51.5% men, and 2.6% unknown, of whom the majority (77%) were 
Caucasian. As we were interested in the effects on the consumption 
of mushrooms, cheese, and meat, we only used responses from 
people who consumed all these products at least once a month.

Stimuli

For each product (mushroom, cheese, meat), we created one 
drawing with a positive and one with a negative aspect for each 
of the four categories (sensory experiential, hygiene & health, 
environmental, and moral), yielding eight images per product. In 
the stimulus, a drawing of the product was in the center, and a 
product aspect was presented in one of the four corners of the 
drawing (see Figure 2). An overview of all 24 aspects can be found 
in Appendix A. Although in the study setup we mainly had red 
meat in mind, in the materials we only used the term meat. Each 
participant evaluated one aspect per product, hence three aspects 
in total. This generated 50-54 responses per product aspect.

Table 1. Description of product aspects used in the studies. 

Mushroom Cheese Meat

+ − + − + −

Bodily

Sensory / 
Experiential 

Taste and texture 
similar to meat

Alien shapes
Delicacy due to smell 

and appearance 
Infested and 

mouldy
Rich, juicy texture

Tastes like 
blood

Health / 
Hygiene  

Medicinal use 
Hallucinogenic 

effect
Strict hygienic 

standards
Farms are full  

of flies
Improves your  

stamina 
Can cause 

cancer

Cognitive

Environmental Pick in a forest
Grows on 
manure

Part of a natural cycle
Methane in  

cow’s breath
Makes non-digestible 
plants consumable

Uses many 
resources

Moral
Part of traditional 

dishes
High-tech 
factories

Enjoy caring for the 
animals

Underpaid farm 
workers

Part of one’s food 
culture

Makes animals 
suffer
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PRODUCT

Aspect

Product infographic (single aspect)

Emotion

positive affect

negative affect

disgust

Emotion

positive affect

negative affect

disgust

Characteristics

relevance

credibility

familiarity

category

SENSORY

HEALTH

ENVIRONMENT

MORAL

SENSORY

HEALTH

ENVIRONMENT

MORAL

PRODUCT

Aspect

Aspect

Aspect

Aspect

Product infographic (poster)

Consumption

buying intention

consumption intention

recommend to others

STUDY 2

STUDY 1

Figure 1. Contents of the studies and their relationships.

Figure 2. Example of one of the stimuli used in Study 1. The figure shows an aspect aiming to increase the perception of disgust in the 
context of purchasing cheese and highlights methane released into the air as the side product of cheese production due to the cow’s breath.
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Procedure

A questionnaire was constructed in Qualtrics. After reading 
instructions and providing informed consent, participants 
indicated their consumption frequency of the three target products 
on a scale with 5 categories (never, about 1-2 times a month, about 
1-2 times a week, about 4-5 times a week, daily). Participants who 
indicated never for one or more of the three products were removed 
from the study. Then, they saw a drawing with the text, “In this 
image you see a food product in the center and an aspect that is 
highlighted in one of the corners. To what extent does the product 
aspect in the corner make you feel the following emotions? This 
product aspect makes me feel...” They rated their response for the 
following 14 emotions (Laurens & Desmet, 2017): pride, shame, 
admiration, contempt, joy, sadness, hope, fear, anger, satisfaction, 
desire, disgust, boredom, and fascination on a 7-point scale with 
end anchors 1 = not at all to 7 = very much. 

Then, they indicated whether they agreed with several 
statements regarding familiarity, relevance, and credibility of the 
aspects. They rated whether the image depicted a product aspect 
that “I am familiar with / I am aware of / Surprises me” (familiarity), 
“Is important to me / May have a large impact on people’s lives / I 
find irrelevant” (relevance), “I can easily imagine / I find believable 
/ Is untrue” (credibility). In addition, we assessed the contribution 
to the four aspect categories: “This aspect makes the product tasty / 
healthy / environment-friendly / matches with my moral standards.” 
Subsequently, they evaluated whether the product aspect evoked a 
bodily response (Makes me feel sick) or a cognitive response (Evokes 
a lot of thoughts). Responses were recorded on a 7-point scale with 
categories “strongly disagree, disagree, somewhat disagree, neither 

agree nor disagree, somewhat agree, agree, strongly agree.” The 
presentation sequence of the three products (mushroom, cheese, 
meat) was randomized, and the selection of the product aspect was 
determined by chance. At the end of the questionnaire, participants 
could add any comments before they submitted their answers. 

Study 2: Impact of Posters

Participants

The study was completed by 307 participants who were born 
and lived in the US, who did not follow any diet, and who were 
recruited through the Prolific panel. None of these had participated 
in the previous study. The sample consisted of 45% women and 
55% men, of whom 84% were Caucasian. We only used responses 
from people who consumed mushrooms, cheese, and meat at least 
once a month. Table 2 shows that the consumption frequencies in 
the two samples were highly similar: Participants often ate meat 
and cheese, but mushrooms were only eaten occasionally.  

Stimuli

We made 4 infographics for each product, showing the product 
in the middle surrounded by 4 drawings with product aspects. 
There were 4 conditions: 4 positive aspects, 2 positive (sensory & 
health) and 2 negative (environment & moral) aspects, 2 negative 
(sensory & health) and 2 positive (environment & moral) aspects, 
or 4 negative aspects. The infographics were presented in an image 
on a billboard, to enhance the realism of the scenario (Figure 3). 
Each participant evaluated one poster for each product, yielding 
75-78 responses per poster. 

Figure 3. An example of a stimulus for cheese. It consists of two aspects that aim to enhance the disgust response (top right and bottom 
left quadrant) and two that aim to decrease it (top left and bottom right quadrant).

Table 2. Consumption frequencies of mushroom, cheese, and meat in the two samples.

Study 1 Study 2

Mushroom Cheese Meat Mushroom Cheese Meat

1-2 times a month 67.9 6.4 3.6 68.7 7.5 2.9

1-2 times a week 26.2 34.0 23.1 26.1 34.5 18.2

4-5 times a week 5.5 41.2 47.1 3.9 36.5 47.6

Daily 0.5 18.3 26.2 1.3 21.5 31.3
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Procedure

Because the procedure and questionnaire were very similar 
to Study 1, equivalent details will not be repeated here. After 
indicating their consumption frequency of the three target 
products, participants were presented with the following scenario 
“You are planning a dinner for your family or friends. You 
obviously chose to make your favorite recipe. For this recipe 
you need mushrooms/cheese/meat. You go to the (super)market 
to buy it. On your way to the (super)market, you see this poster 
hanging.” Then they started with an open question: “In maximum 
3 words, how would you describe your thoughts on this product, 
after seeing this poster?” To measure emotional responses, we 
presented the 14 emotions with the text “To what extent does 
the poster make you feel the following emotions?” Then we 
assessed possible effects on their behavior. First, they answered 
“Would you still buy mushrooms/cheese/meat for your recipe?” 
on a 7-point scale with 1 = highly unlikely, 4 = neither likely nor 
unlikely, and 7 = highly likely. Then “Do you think that seeing 
the poster is likely to increase or decrease your consumption 
of mushrooms/cheese/meat?” with 7-point scale 1 = eat much 
less, 4 = eat exactly as I did before, 7 = eat much more. “What 
would be the reasons for you to recommend this product to 
others (multiple answers possible): I think it is healthy / I think 
the product is environment-friendly / I like the taste / It matches 
with my moral convictions / other reasons, please specify / none 
of the above,” followed by the opposite question “What would 
be the reasons for you NOT to recommend it to others (multiple 
answers possible): I think it is not healthy / I think the product is 
not environment-friendly / I don’t like the taste / It clashes with 
my moral convictions / other reasons, please specify / none of the 
above.” Then they were asked “Overall, would you recommend 
others to buy the product?” with 5 categories “definitely not, 
probably not, maybe, probably yes, definitely yes.” 

Data Analysis

In Study 1, we included multi-item measures of familiarity (3 
items, Cronbach’s α = 0.73), relevance (3 items, α = 0.70), and 
credibility (3 items, α = 0.81), in addition to single items that 
characterized the categories of the different product aspects. In 
both studies we created a measure of positive affect (the mean 
of the 7 positive emotions, α = 0.95 in Study 1 and α = 0.93 in 
Study 2) and a measure of negative affect (the mean of the 7 
negative emotions, α = 0.84 in Study 1 and α = 0.82 in Study 2). 
Furthermore, we performed analyses for the responses on the 
separate disgust item. 

For all measures of emotional responses, we used 
regression analyses to determine the extent to which responses 
to the individual aspects (Study 1) can predict the response 
to the complete poster with 4 panels (Study 2). Because we 
did not present participants with all possible combinations of 
the 4 panels in Study 2, we always combined responses on the 
bodily categories (sensory and health) and the responses on the 
cognitive categories (environment and moral). These analyses 
were performed on group means because participants contributed 
only to one of the studies. For Study 2, we also used regression 

analyses to investigate whether emotional responses to the posters 
could predict the three behaviors connected to consumption. As 
these variables were measured for each participant, these analyses 
took individual variation into account (Figure 1). 

To compare conditions, in some cases we used multivariate 
analyses of variance (MANOVA), followed by univariate analyses 
(ANOVA) per dependent variable. For the multivariate tests, we 
used F-tests for Wilks’ lambda. In the univariate ANOVA, we 
used Bonferroni correction to compare means in post-hoc paired 
comparisons. We used p < 0.05 as the critical value in all tests. To 
enable comparisons between products in Study 2, we disregarded 
that each participant had rated one panel for each product, and we 
assumed that responses for the three products were independent 
(between-participants design). 

Results

Study 1: Product Aspects

Manipulation Check

While we succeeded in defining an aspect for each product, 
valence, and theme, this was more difficult in some cases than 
in others. As a result, some aspects may be better representatives 
of the four thematic categories than others (Appendix B). The 
positive aspects followed our predictions quite well about the 
product being tasty, healthy, environmentally friendly and 
matching with their moral standards. The negative aspects, on 
the other hand, followed the predictions for eliciting a more 
bodily (makes me feel sick) or cognitive response (evokes a lot 
of thoughts) more closely. As neither type showed the expected 
responses for all items, we supplemented our analyses of thematic 
categories with analyses of individual aspects. 

Figure 4 shows the mean ratings of the 24 product aspects 
for disgust, the mean of the 7 positive emotions (positive affect) 
and the mean of the 7 negative emotions (negative affect). We see 
that differences in ratings are somewhat more extreme for disgust 
than for the general positive and negative affect measures. Aspects 
that rate quite high on disgust seem to compromise hygiene (the 
presence of insects, mold, or the bacteria in manure), make people 
aware of their own animalness (blood), or involve the suffering of 
others (farm workers or animals). 

We used ANOVAs to check whether the 24 product aspects 
differed in disgust, and negative or positive affect as expected (see 
Appendix B). These analyses showed that we successfully created 
panels that were either positive or negative in valence, which could 
be distinguished in terms of the level of disgust elicited. However, 
the degrees of affect and disgust were dependent on the four 
themes and the products involved. For instance, the evaluations of 
the mushrooms tend to be consistently more favorable than those 
for cheese and meat. For the disgust ratings, we observed that 
sensory aspects [both positive and negative aspects] tend to be 
perceived as more disgusting than the other categories. Another 
observation is that the environmental aspects for the 12 negative 
panels rate lowest on disgust and negative affect, and highest on 
positive affect. Hence, they are evaluated quite favorably overall. 
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Also, theme and product type do not seem to influence the affect 
ratings for the positive panels but only for the negative panels. 
Although these dependencies may influence the other results, we 
will not try to isolate or control their effect. However, we regard 
them as random variations in the remainder of the study. 

Familiarity, Relevance, and Credibility

Means for the 24 product aspects on the three scales for 
familiarity, relevance, and credibility can be found in Figure 5. 
Means on the familiarity scale varied from 3.93 [underpaid farm 
workers, cheese] to 5.65 [rich, juicy texture, meat] on a 7-point 
scale, showing that all aspects were at least moderately familiar. 
For credibility, ratings were relatively low for [can cause cancer, 
meat] (3.86), but otherwise ranged from 4.16 [hallucinogenic 
effect, mushroom] to 5.72 [pick in a forest, mushroom], which 
also shows moderate to good credibility. For relevance, we found 
an extremely low value of 2.81 for [alien shapes, mushroom], but 
otherwise means varied from 3.58 [tastes like blood, meat] to 4.99 
[medicinal use, mushroom]. 

To facilitate comparisons over products, we analyzed the data 
in MANOVA with three dependent variables (familiarity, relevance, 
and credibility) and three independent variables (valence, theme, 
and product) as if we used a 2 × 4 × 3 between-participants design. 
In this analysis most main effects and interactions were significant. 
To simplify the discussion, we will mainly focus on the main effects 
found, while keeping in mind that the size of these effects likely 
depends on the other independent variables.

The significant main effects of valence for each dependent 
variable showed that positive product aspects were generally 
judged more familiar, more relevant, and more credible than 
negative aspects [p < 0.001]. As regards familiarity of the themes, 
participants were less familiar with the hygienic and health 
aspects (4.3) than with the other aspects [4.6-4.8, p < 0.01]. 
Furthermore, participants found the sensory experiential aspects 
less relevant (3.7) than the other aspects [4.3-4.4, p < 0.001]. For 
credibility, moral aspects were rated highest (5.3), followed by 
environmental aspects (5.1), sensory experiential aspects (4.9), 
and hygiene and health aspects (4.8). In this case, moral aspects 
were rated significantly higher than sensory and health aspects 
[p < 0.001], and environmental aspects were rated significantly 
higher than health aspects [p < 0.01]. 

We also found some differences between the three 
products, with the product aspects of meat (4.8) being judged 
more familiar than those for mushroom (4.6) or cheese (4.5), 
with the difference between meat and cheese being significant 
[p < 0.05]. For relevance, the product aspects of meat (4.4) 
were judged highest, followed by cheese (4.2) and mushrooms 
(4.0), with the difference between meat and mushrooms being 
significant [p < 0.01]. For credibility, no differences were found 
between products [p > 0.20]. 

Overall, these analyses identified only one or perhaps two 
cases out of 24 aspects that might raise some concern (2.81 for 
the relevance of [alien shapes, mushroom]; 3.86 for the credibility 
of [can cause cancer, meat]). Therefore, these are unlikely to 
interfere with the remainder of the analyses. 

Figure 4. Mean emotion ratings (disgust, negative affect, and positive affect) for the 24 product aspects  
(Mu = mushroom, Ch = cheese, Me = meat). Responses varied from 1 = not at all to 7 = very much. 
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Study 2: Impact of Posters

Disgust, Negative Affect, and Positive Affect

The primary aim of our study was to determine whether we could 
create posters that would evoke low or high disgust and motivate 
people to change their behavior. We started our statistical analyses by 
performing a MANOVA with disgust, positive affect, and negative 
affect as the three dependent variables and the product (mushroom, 
cheese, meat) and the four types of panels as independent variables. 
Because all effects were significant in MANOVA [p < 0.001], we 
continued with univariate analyses per dependent variable. 

In the analysis of the disgust responses, we found 
significant effects of product, type of panel, and their interaction 
[all p < 0.001]. Figure 6A shows that disgust responses for 
mushroom (1.82) were significantly lower than those for cheese 
(2.55) and meat (2.49) [p < 0.001]. The all-negative (NN) posters 
evoked more disgust than the all-positive (PP) posters for all 
three products [2.88 versus 1.32, p < 0.001]. The mixed posters 
[positive sensory and health panels and negative environment 
and moral panels (PN) or negative sensory and health panels and 
positive environment and moral panels (NP)], however, showed a 
mixed pattern. The ratings for the PN posters were close to each 
other, but the NP posters showed low disgust for mushrooms and 

high disgust for meat and cheese. This may be because not all 
aspects generated the degree of disgust that we expected. In fact, 
the NP panel for mushroom included the aspects [alien shapes, 
mu] and [hallucinogenic effect, mu] that both received relatively 
low disgust ratings among the negative aspects (Figure 4), and of 
which the first was also rated as low in relevance (Figure 5).

The ANOVAs for negative and positive affect also showed 
main significant effects of products and panel [all p < 0.001]. 
While the two-way interaction was significant for the negative 
affect [p < 0.01], it just failed to reach significance for the positive 
affect [p = 0.056]. We can observe again that mushrooms are 
evaluated more favorably than cheese or meat [p < 0.001]. For 
negative affect (Figure 6B), the NN panels obtained significantly 
higher ratings than the other three panels [p < 0.001]. For positive 
affect (Figure 6C), the PP panels were rated significantly higher 
than all other panels, while the NN panels were rated significantly 
lower than all other panels [p < 0.001]. 

Regression analyses on the group mean responses to the 
12 poster presentations show that they were well predicted by the 
mean emotional responses to the 24 product aspects (R2 > 0.80). 
Standardized coefficients for sensory and health aspects seem to 
be a little bigger than those for environment and moral aspects, 
especially for the prediction of disgust (Table 3).

Figure 5. Mean familiarity, relevance, and credibility ratings for the 24 product aspects (Mu = mushroom, Ch = cheese, Me = meat). 
Responses varied from 1 = strongly disagree to 7 = strongly agree.
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Figure 6. Mean ratings for disgust, negative affect, and positive affect for the posters with 4 positive panels (PP), positive Sensory 
& Health panels and negative Environment and Moral panels (PN), negative Sensory & Health panels and positive Environment 

and Moral panels (NP), and 4 negative panels (NN). Responses varied from 1 = not at all to 7 = very much.

Table 3. Regression analyses connecting the ratings for posters (N = 12, Study 2) to the individual aspects (N = 24, Study 1). In the 
posters, the Sensory & Health aspects were always combined, just like the Environmental & Moral aspects.

Sensory & Health Environment & Moral

R2 Beta Standardized Beta p Beta Standardized Beta p

Disgust 0.806 0.488 0.767 < .001 0.489 0.437 0.016

Positive affect 0.922 0.660 0.650 < .001 0.842 0.568 0.001

Negative affect 0.911 0.599 0.615 0.002 0.573 0.591 0.002
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Effects on Intention to Purchase, Recommend, or 
Change Behavior

MANOVA on the intentions to purchase the product, recommend 
the product, or change their consumption as dependent variables 
and the 3 products and the 4 types of panels as independent 
variables showed significant main effects for product and panel 
[p < 0.001]. However, the two-way interaction just failed to reach 
significance [p = 0.068]. For all three graphs in Figure 7, meat 
seems the least popular product, while mushrooms tend to get 
the highest ratings. The difference between meat and mushrooms 
is significant for all three variables [p < 0.05]. The difference 
between meat and cheese is significant only for recommendations 
[p < 0.01], while the difference between cheese and mushrooms is 
only significant for the intention to change [p < 0.05]

Responses for the PP panels tend to be consistently higher 
than for all other three panels [p < 0.01]. Only the difference with 
the NP panels for recommendations is not significant [p > 0.15]. 
Differences among NN, NP, and PN panels all failed to reach 
significance. Please note that a low rating on intention to change 
behavior implies that people say they will eat less of the product. 

If we look at the number and type of recommendations 
given, Figure 8 shows that substantial differences occur between 
products, with mushrooms receiving the most positive and the 
least negative recommendations. In contrast, meat receives the 
most negative recommendations and the least positive ones. 
This is confirmed by Chi2 goodness-of-fit tests for both types of 
recommendations [p < 0.001]. While the positive recommendations 
mainly relate to taste or health, the negative recommendations 
mainly concern environmental effects. In addition, for meat, the 

reference to moral concerns is more frequent in the negative than 
in the positive recommendations. [Chi2 independence tests for all 
products combined and per product, p < 0.001].

Figure 8 consistently shows that after seeing the NN 
posters, participants will give less positive and more negative 
recommendations than after seeing PP posters. For the mixed 
posters, the PN posters generate more negative comments than 
the NP posters. This suggests that negative environmental or 
moral aspects generate more negative recommendations than 
negative sensory or potential health effects. However, PN posters 
do not seem to result in less positive recommendations than NP 
posters, at least not for mushrooms and meat (Figure 8A). We 
performed Chi2 independence tests to substantiate that the 4 
different panels generated different frequency distributions of the 
recommendations. However, these tests were significant only for 
cheese [for negative [χ2(12) = 30.0, p < 0.01] and for positive 
[χ2(12) = 21.0, p = 0.05] recommendations]. 

The various intentions can also be related to the positive 
and negative affect that the infographics evoke. Regression 
analyses (Table 4) show that purchase intentions are mainly 
affected by negative and less by positive affect, although both 
explanatory variables are significant. For recommendations to 
others, we see that the contributions of the beta weights are more 
balanced, although negative affect is still weighted more heavily 
than positive affect. For the intention to change behavior, the 
coefficient for positive affect is similar to negative affect. If we 
use disgust as a predictor (Table 5), we observe a pattern similar 
to the one for negative affect, with the largest negative coefficient 
for purchase intention. 

Table 4. Predicting changes in intention to purchase, recommend or change behavior based on positive and negative affect using 
individual data (N = 921).

Positive Affect Negative Affect

R2 Beta Standardized Beta p Beta Standardized Beta p

Purchase intention 0.221 0.081 0.079 0.008 -0.629 -0.451 < 0.001

Recommendation 0.167 0.161 0.212 < 0.001 -0.327 -0.317 < 0.001

Intention to  
change behavior

0.239 0.265 0.352 < 0.001 -0.259 -0.289 < 0.001

Table 5. Predicting changes in intention to purchase, recommend or change behavior based on perceived disgust using 
individual data (N = 921).

Disgust

R2 Beta Standardized Beta p

Purchase intention 0.234 -0.390 -0.483 < 0.001

Recommendation 0.105 -0.194 -0.325 < 0.001

Intention to change behavior 0.134 -0.217 -0.366 < 0.001
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Figure 7. Mean ratings for Purchase intention (panel A; from 1 = highly unlikely to 7 = highly likely), Recommendation (Panel B; from 1 
= definitely not to 5 = definitely yes), and Intention to change consumption behavior (Panel C; from 1 = eat much less to 7 = eat much 
more) for the posters with 4 positive panels (PP), positive Sensory & Health panels and negative Environment and Moral panels 

(PN), negative Sensory & Health panels and positive Environment and Moral panels (NP), and 4 negative panels (NN).
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Discussion

Design Approach

We set out to design stimuli that could be used to increase or 
decrease the disgust for several food products. In the design stage, 
four main themes came up that we considered relevant for all three 
products. We used these themes to make aspects more comparable 

over products. Although we see a distinction between aspects that 
increase or decrease disgust, the aspects did not always follow our 
expectations and predictions regarding the four themes (Figure 4 
and Appendix B). Participants may perceive, interpret, and value 
the aspects differently from the researchers, as they may differ in 
background from the research team. Also, the context in which the 
researchers generated the items differed from the questionnaire 
context in which the respondents evaluated the aspects. 

Figure 8. Number of positive (panel A) and negative (panel B) recommendations given for mushrooms, cheese, and meat, after 
seeing one of the posters (N = 307). The posters have 4 positive panels (PP), positive Sensory & Health panels and negative Environment 

and Moral panels (PN), negative Sensory & Health panels and positive Environment and Moral panels (NP), or 4 negative panels (NN).
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Furthermore, some themes may have fitted better than 
others in individual cases. An ill-fitting theme may demand more 
from the creative abilities of the research team and require them to 
stretch the theme. It is also possible that the current drawings and 
texts do not clearly represent the aspect they intended to portray. 
Possibly, the level of abstraction, including the line characteristics 
and reduced color scheme, may not have been optimal to portray 
some aspects. Alternatively, the underlying reasoning might 
differ. For instance, participants evaluated produced in high tech 
factories quite positively, probably because it suggests a high 
level of expertise, while the researchers expected it to be valued 
negatively, because it makes food production artificial.

The search for encompassing themes occurred intuitively 
and naturally during our creative process, as it is part of structuring 
and making sense of spontaneous associations. Going back and 
forth between everyday examples and cognitive constructs is 
typical for design processes, where curious observation, sense-
making, and coming up with solutions go hand in hand (Taura 
& Nagai, 2017). Any cognitive associations can give rise to 
new ideas as designers go through their associative networks 
during creative processes (e.g., Casakin, 2011). Defining themes 
may support creativity by introducing specific viewpoints 
during brainstorming, but its success depends on the ability of 
the research team to find examples that fit well in the different 
themes. As many items are product-specific, they cannot be used 
for multiple products. Our analyses show that some aspects rate 
insufficient either in terms of the expected disgust response or on 
the other assessment criteria like credibility (Figures 4 & 5). But 
even though not all our product aspects generated the expected 
response, many did, suggesting that this theme-based approach 
works quite well in design practice for developing campaigns that 
increase or decrease food aversions.

Evaluations of the Product Aspects and Posters

Our outcomes suggest that presenting people with infographics 
that show positive or negative aspects can affect people’s 
intentions to buy, consume, or recommend the products. Such 
graphical representations may enrich current information 
campaigns that use posters, brochures, or web page banners. It 
would be interesting to test the influence of the style and quality 
of images in combination with text format on the intensity of the 
disgust response. In addition, it could be motivating to see how 
people are influenced by such messages when they are displayed 
on product packages, which allow people to interact directly with 
the food product. Inspiration can be sought, for instance, from 
studies on health warnings on tobacco products, which suggest 
that images elicit a stronger emotional response than just text 
warnings (Hammond, 2011).

Figure 4 suggests that the most disgusting aspects connect 
to the human body, either by reminding people of their own body 
parts and fluids (blood), highlighting aspects that could threaten 
personal health because they are unsanitary (insects, mold, 
bacteria), or raising empathy with the suffering of others (farm 
workers or animals). Possibly, designers can explore more ways 
to enhance this personal connection in other media, for instance, 

by enhancing vividness by suggesting or including movement 
(Schifferstein et al., 2023) or by using the sense of touch to 
introduce sensations like stickiness, wetness, and coldness (Saluja 
& Stevenson, 2019). 

Our results revealed many differences between products. 
For instance, the stimuli with negative aspects for meat and 
cheese yielded more disgust and negative affect than those for 
mushrooms. Accordingly, the purchase intention was highest 
for mushrooms (Figure 7), even though participants consume 
mushrooms less frequently than cheese or meat (Table 2). People 
are possibly aware that their consumption of cheese and meat 
needs to be discouraged for environmental and health reasons, 
whereas for vegetable products like mushrooms, the consumption 
should be increased. We also see this with the many people who 
try to positively recommend mushrooms, while meat and—to 
a lesser degree—cheese consumption is more often criticized 
(Figure 8). However, their actual consumption still deviates 
substantially from the desired pattern (Table 2). 

The regression analyses in Table 3 show that the mean 
emotional responses to the 12 posters could be well predicted 
by the mean emotional responses to the 24 product aspects. 
Interestingly, the impact of the sensory and health aspects seems 
to be bigger than those for environmental and moral topics, 
especially for disgust. This may occur because disgust involves 
a large experiential component: Disgust is felt internally and can 
evoke a bodily response, like feeling nauseous. In addition, sensory 
and health aspects are more direct, concrete, and tangible. On 
the contrary, environmental and moral aspects are more abstract 
and cognitive and might relate to societal issues rather than have 
personal and immediate consequences. More knowledge about 
the determinants of disgust can help us grasp phenomenological 
differences between different types of disgust reactions. 

Most consumer studies either focus on factors that promote 
product purchase (e.g., in marketing) or reduce product use (e.g., 
studies on alcohol or smoking in public health). Our research 
examines promotion and discouragement in a single study. 
Interestingly, regression analyses in Table 4 show that purchase 
intentions are mainly influenced by negative affect and less by 
positive affect, suggesting that people may try to avoid mistakes 
when buying food products. There may be a connection with 
studies that investigate trade-offs between potential gains and 
losses. These have generally shown asymmetry because people 
tend to let potential losses (negative affect) outweigh potential 
gains (positive affect) (e.g., Luce et al., 1999; Tversky & 
Kahneman, 1992). For the intention to change behavior, however, 
effect sizes are similar, suggesting that both directions are equally 
important. Probably positive aspects fulfill a clear role in behavior 
change because they give direction on where to go instead of just 
avoiding negative consequences. 

Limitations

In our study, we have generated many aspects that could increase 
or decrease disgust, but other aspects may have a greater effect. 
It is always a challenge to be creative and develop more topics 
that might affect behavior. In our aim to cover four thematic 
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categories, not only did we come up with some items that people 
might not find particularly relevant or credible for some products, 
but we also left out many other options because we had already 
found a good candidate in that category. Hence, it might be easier 
to enhance the persuasiveness of our infographics by including 
other, more salient aspects that we have not covered. On the other 
hand, by using a thematic approach, we may have included a more 
varied range of aspects, addressing a broader and more varied 
audience than an unstructured approach would have provided. 

Our study was limited by the small design research 
team, the three products, the aspects we visualized, our way of 
visualizing, and the participant sample (US inhabitants) we used. 
Even though the authors may be considered experts in the field, 
we cannot rule out that our ideas may be somewhat biased. We 
defined four different themes to generate the stimuli, but the design 
process was not strictly controlled, and the stimuli may contain 
confounds. The context in which we presented the poster (the 
billboard on the street) may also have influenced the perception of 
the infographic. By including multiple analyses, including ordinal 
comparisons between product aspects (Figures 4 & 5), regression 
analyses (Tables 3-5), and analyses of variance, we tried to obtain 
a rich overview of the factors of interest, highlighting different 
perspectives to overcome biases. Replicating these results with 
other products and images in other cultures will probably offer 
additional insights. Moreover, the measurement of some dependent 
variables could be improved if validated scales were used. 

Building on the current insights, future studies could use 
a more controlled setup to confirm some of the current findings 
(e.g., sensory aspects elicit more disgust but are judged less 
relevant than other aspects). Furthermore, it would be interesting 
to include actual measures of behavior, possibly over the long 
term, rather than the intentions assessed in the current study. 
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Aspects for cheese: 4 positive aspects (left) and 4 negative aspects (right).

   

Aspects for meat: 4 positive aspects ((left) and 4 negative aspects (right).
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Appendix B: Manipulation Checks

Confirmation of Thematic Categories

During our design process we differentiated between aspect 
categories to generate approximately equivalent product aspects 
that could increase or decrease the disgust for the product, and 
we included six items in the questionnaire that could be linked 
to these categories. Table B.1. shows the mean ratings for the 
different valence levels within the thematic categories. The 
aspects we expected to rate highest in each column are underlined, 
and the items we expected to rate lowest are in italics. 

For the positive items, we see that the predictions for 
the statements referring to the four categories were followed 
quite well, with the highest means for tasty, healthy, and 
environment-friendly in the respective columns. Only for the 
match with moral standards, the health and hygiene aspects rated 
comparably high. For the meta categories bodily (feel sick) versus 
cognitive (lot of thoughts), the responses were quite similar in the 
two groups and expectations were not confirmed. 

For the negative items, the characterization of the meta 
categories bodily versus cognitive responses seems to work slightly 
better. In contrast, for the statements referring to the four separate 
themes, only the mean for healthy is the lowest for all four themes. 

Table B.1. shows that our assumptions during the design 
process were only partially confirmed, and such deviations can be 
even greater when looking at the reactions to an individual product 
aspect. We used the distinctions between thematic categories as input 
for our brainstorming, but they are not critical for the tests we would 
like to perform. Therefore, we continued the analyses as planned.  

Analyses of Disgust, Negative Affect and  
Positive Affect Responses Elicited by the 24 
Product Aspects 

In an overall univariate 2 × 4 × 3 ANOVA of the disgust ratings, 
we found significant effects for valence, theme, and product, 
and all two-way and three-way interactions [all p < 0.05]. As 
expected, the negative aspects were found more disgusting (2.97) 

than the positive aspects (1.49) [p < 0.001]. As the difference in 
valence is central to the study, we followed up by doing separate 
ANOVAs for the stimuli with the positive and the negative 
aspects, respectively. For the 12 negative panels ANOVA showed 
that the effects of theme, product, and the two-way interaction 
were all significant [p < 0.01]. The aspects were perceived as most 
disgusting for the sensory experiential aspects (3.35), followed by 
health and hygiene (3.02), moral (2.81) and environmental (2.69). 
The difference between sensory versus moral and environmental 
was significant [p < 0.05]. Overall, the negative aspects for cheese 
(3.68) were found most disgusting, followed by meat (3.05) 
and mushrooms (2.19). All these differences were significant 
[p < 0.05]. In the ANOVA of the 12 positive panels, only the 
theme main effect was significant [p < 0.01]. For the panels with 
the positive aspects, the moral aspects (1.32) and health and 
hygiene aspects (1.36) were the least disgusting, followed by 
the environmental aspects (1.60), while the sensory experiential 
aspects were the most disgusting (1.67). The differences between 
sensory versus moral and health were significant [p < 0.05]. 

For the dependent variable negative affect, we found 
significant effects for valence, theme, and product, and all two-way 
and three-way interactions [all p < 0.05] in the overall univariate 2 
× 4 × 3 ANOVA. As expected, the negative aspects yielded more 
negative affect (2.28) than the positive aspects (1.50) [p < 0.001]. 
In the separate ANOVA for the 12 negative panels, we found that 
the effects of theme, product, and the two-way interaction were 
all significant [p < 0.001]. The aspects for moral (2.55) were 
perceived as most negative, followed by health and hygiene (2.27), 
sensory experiential aspects (2.22), and environmental (2.07). 
Only the difference between moral and sensory was significant [p 
< 0.05]. Overall, the negative aspects for cheese (2.50) and meat 
(2.50) evoked more negative affect than mushrooms (1.81). Only 
the mushrooms differed significantly from the other two products 
[p < 0.001]. In the ANOVA of the 12 positive panels, none of the 
effects reached significance [p > 0.05]. 

For the dependent variable positive affect, we found 
significant main effects for valence [p < 0.001] and product 
[p < 0.001], a significant two-way interaction between theme 
and valence [p < 0.01], and a significant three-way interaction 

Table B.1. Mean ratings for statements defining the thematic categories. Responses varied from 1 = strongly disagree to 7 = strongly agree.

tasty healthy environment-
friendly

moral 
standards  feel sick lot of thoughts

positive

sensory experience 4.8 3.5 3.4 4.0
bodily

2.0 3.6

health and hygiene 3.4 4.6 3.6 4.7 1.7 4.3

environment 4.0 4.2 4.4 4.3
cognitive

1.9 4.1

moral 4.2 3.8 3.4 4.5 1.7 3.6

negative

sensory experience 2.9 2.6 2.8 3.2
bodily

3.3 3.9

health and hygiene 2.3 2.2 2.5 2.9 3.4 4.2

environment 3.0 3.1 3.3 3.7
cognitive

3.1 4.4

moral 2.9 3.0 2.9 3.4 2.9 4.4
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[p < 0.05] in the overall univariate ANOVA. As expected, the 
negative aspects yielded less positive affect (1.96) than the 
positive aspects (2.82) [p < 0.001]. In the separate ANOVA for the 
12 negative panels, we found that the effects of theme, product, 
and the two-way interaction were all significant [p < 0.01]. The 
aspects were perceived as least positive for health and hygiene 
(1.72) and sensory experiential (1.84), followed by moral (2.04) 

and environment friendly (2.22). Only the difference between 
health versus environment was significant [p < 0.01]. Overall, 
the negative aspects for cheese (1.77) and meat (1.83) evoked 
less positive affect than mushrooms (2.27). Only the mushrooms 
differed significantly from the other two products [p < 0.01]. In 
the ANOVA of the 12 positive panels, none of the effects reached 
significance [p > 0.05]. 
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