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Management Summary

During the last century there was a massive increase in the frequency and amount of consumption of
animal-based products. Even today, meat still occupies a central position in the Western food culture
and is depicted as the most important part of a meal. Recently, however, it has become a subject of
controversies related to health, environment, and animal welfare, which resulted in an urgent call for
a shift towards a more plant-based diet (i.e., diets which limit or avoid animal sources). Despite being
considered more sustainable and healthier, a lot of people do not seem willing to eat plant-based or
reduce meat consumption, due to different barriers that they may experience when trying to change
dietary habits, some of which are related to prior beliefs. Understanding these beliefs is therefore
crucial in order to develop effective strategies that may help marketers and practitioners in developing
suited campaigns according to the target of people. Although earlier studies indicated that how a
message is framed matters in terms of persuasiveness, no consistent answer as to which frame is more
effective in this context has been found. The aim of this study was therefore to understand which
Health Message Frame (positive vs. negative) led to a higher Intention to adopt a Plant-Based Diet.
In addition, we investigated whether consumers’ Prior Beliefs about Meat Consumption both
moderated this effect and had a direct effect on Intention to adopt a Plant-Based Diet. To this aim, a
between-subject experimental questionnaire (n = 111) was conducted. The gathered data were
analyzed in two different ways: when the moderator was treated as a categorical variable (i.e., a
median split of Prior Beliefs was performed to obtain two groups, positive and negative), a two-way
ANCOVA was run, also including Food allergies, Gender, Age and Level of Education as covariates.
For the analysis of the moderator as a continuous variable a multiple linear regression through
PROCESS macro for SPSS was conducted. However, in both cases, the only statistically significant
result was the direct effect of Prior Beliefs on Intention to adopt a Plant-Based Diet. Specifically,
people with negative beliefs showed a significantly higher Intention to adopt a Plant-Based-Diet than
those with positive beliefs. Hence, no direct effect of Message Frame on Intention to adopt a Plant-
Based-Diet, neither an interaction effect with Prior Beliefs was found. Still, when looking at the
results of the ANCOVA, the control variable Gender was also found to be significant, in particular
females compared to males showed a higher Intention to adopt a Plant-Based Diet. The current
research is of relevance for those working in the plant-based sector, as it makes clear that leveraging
on people’s negative beliefs about meat may be helpful to overcome the aforementioned barriers, thus

ensuring a smoother transition towards a more plant-based diet.
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Chapter 1: Introduction

1.1. Problem indication

Meat is a hot topic in social debate. According to the OECD/FAO Agricultural Outlook 2021-2030,
in the next decade, meat consumption is expected to increase by approximately 14% by 2030
compared to 2018-2020, primarily due to income and population growth. In the past few years, there
has been a shift towards poultry (OECD/FAQ, 2020) both in lower- and high-income countries, partly
due to its lower price compared to other meats and its reputation as a healthier food choice. In line
with this, the OECD stated that within a few years, protein availability from beef, pork, poultry, and
sheep meat will increase by 5.9%, 13.1%, 17.8% and 15.7% respectively (OECD/FAOQ, 2020). While
meat is a good source of nutrients, it also has serious environmental and health consequences for the
planet. Meat consumption may also lead to various chronic health diseases in developed countries
(Nelson et al., 2016; Godfray et al., 2018). Indeed, meat is a significant source of greenhouse gas
(GHG) emissions and one of the major contributors to deforestation and global biodiversity loss
(IPCC 2019, IPBES 2019). It is also responsible for to the local pollution of water, soil and air
(Dumont et al., 2016; Poore and Nemecek, 2018).

Against this backdrop, there is growing agreement that by shifting towards a plant-based diet,
and by reducing consumption of animal-based products, the sustainability of food systems would be
enhanced (Aiking & de Boer, 2018; Clark & Tilman, 2017). According to a definition by Ostfeld
(2017) a plant-based diet “Consists of minimally processed fruits, vegetables, whole grain, legumes,
nuts, seeds, herbs, and spices and excludes all animal products, including red meat, poultry, fish,
eggs, and dairy products”. Other definitions, however, do not exclude animal-based foods. Some
authors, for example, define a plant-based diet as one that includes few or no animal products and is
based on foods derived from plants (Garton & Hood, 2017). For this dichotomy, it is necessary to
provide a more precise definition. In this document, a plant-based diet is defined as follows: “4 diet
based on foods derived from plants, such as fruits, vegetables, legumes, whole grains, nuts, and seed,
and with few or no animal product included.” Compared to conventional diets, plant-based diets
contain less saturated fat, cholesterol and animal protein, they are richer in folate, antioxidants, fiber,
carotenoids and phytochemicals, and they adhere more closely to public health recommendations
(American Dietetic Association, 1997). However, health is not the only reason to limit or avoid meat
consumption; animal welfare and environmental concerns are equally important. Several studies have
demonstrated that nutritionally adequate plant-based diets generate at least 20-30% less GHG
emissions than the average diet of a high-income country (Baroni, Cenci, Tettamanti, & Berati, 2007;

Berners-Lee, Hoolohan, Cammack, & Hewitt, 2012).



Significant shifts from a meat-based to increasingly plant-based diets are thus critical and required to
address the environmental and health challenges humans face, and will necessitate coordinated efforts
of civil society, governmental bodies, and health organizations. Despite the fact that many modern
Western consumers are unwilling to reduce their meat consumption, recent consumer studies have
revealed that in various high-income countries some people are trying to change their meat eating
habits and to limit their intake (Dagevos, 2021).

The reasons for specific food choices are complex and varied (Furst et al., 1996).
Demographics, urbanization, incomes, traditions, religious beliefs, cultural norms, environmental,
ethical/animal welfare and health concerns are all factors that may influence meat consumption. In
particular, previous research highlighted several barriers and enablers that people may face when
attempting to reduce meat consumption while adopting a plant-based diet. For example, one of the
main barriers to adopting a plant-based diet is that meat is a high-status food (Fieldhouse, 1986) and
“it is typically considered a central component of a meal in modern Western society ” (Twigg, 1983).
As a result, many consumers consider meat consumption to be a habit, they find it difficult to prepare
meatless meals (Graca, Godinho, and Truninger 2019), and find it hard to find available different
options or to prepare vegetarian foods (Pohjolainen, Vinnari, & Jokinen, 2015). Other perceived
barriers include the enjoyment of eating meat, or the negative perception of plant-based dishes’ taste.
Most importantly, social norms also play a crucial role. According to several studies, some consumers
think they will face resentment from friends and family members as a result of their decision to eat
more plant-based (Graca, Godinho, and Truninger 2019; Mackenzie and Shanahan 2018), not to
mention the strong social pressure from vegetarian and vegan stigma. Finally, in a study conducted
in Australia by Lea et al. (2006) on the benefits and barriers to the consumption of a plant-based diet,
the most commonly cited barrier was a lack of knowledge about plant-based diets.

On the other hand, a set of enablers were identified from previous studies, as being potentially
relevant for reducing meat consumption and eating more plant-based diets. These includes, for
example, beliefs about the benefits of eating more planted-based diets, such as improved health and
wellbeing (Baker, Thompson, & Palmer-Barnes, 2002), having more sustainable eating habits (de
Boer, de Witt, & Aiking, 2016), concerns with animal suffering (Bobi¢, Cvijeti¢, Bari¢, & Satalic,
2012), or often a mix between them (Apostolidis & McLeay, 2016; Arbit et al., 2017). Positive taste
experiences and expectations, convenient prices, familiarity and perceived ease of replacing meat
were all identified as key features for switching to meat substitutes, reducing meat consumption and
following more plant-based diets (Apostolidis & McLeay, 2016; de Boer, Schosler, & Aiking, 2014).
Finally, other common reasons for consumers to include more plant-based meals in their diets were

found in the desire to “trying new tastes and varying their meals ” (Apostolidis and McLeay, 2016).
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Some of these factors referring to barriers to reduce meat consumption and enablers to adopt a plant-
based diet can be associated to individual’s prior beliefs. With the term beliefs we refer to individuals'
prior knowledge (Chi, 2008). Bohm et al. (2014) found that individuals who ate meat more frequently,
felt more pleasure and identified more strongly as meat eaters, had positive attitudes towards meat
consumption, or considered plant-based meals as being incomplete and unsatisfactory, are more likely
to have strong positive beliefs about meat, and thus were less willing to change their eating habits.
This explains why positive beliefs towards meat consumption may act as a barrier towards intention
to adopt a plant-based diet.

In contrast, negative beliefs about meat, as for example disliking its taste, having general
negative or ambivalent associations, and feeling worried or even guilt while eating it, were related to
reduced meat consumption and willingness to follow more plant-based diets. Therefore, negative
beliefs towards meat consumption may act as enablers towards adopting a plant-based diet.
Understanding these beliefs is important because they usually support food choices. Indeed,
individuals tend to evaluate new information considering how it fits with what they already know
(Thompson, 2013), in order to avoid cognitive dissonance resulting from difference between
information, beliefs and behavior (Cooper, 2007; Festinger, 1957). For example, consumers who
believe that red meat is a necessary and healthy part of a diet have been found to avoid or reject
information that conflicts with their beliefs (de Boer et al., 2013), while searching for information
that indeed supports them.

So far, the efforts made by major governments and plant-based meat companies to regulate
meat consumption and promote dietary changes have had limited success. Although changing one’s
diet can be difficult, communication can be an effective tool in influencing dietary decisions
(Anderson, Winett, & Wojcik, 2007). Many academics have tried to understand how to overcome the
aforementioned barriers in the domain of communication research, by focusing message interventions
on health, environmental, and ethical issues aimed at reducing meat consumption, while incentivizing
a global transition towards a more plant-based diet. Importantly, evidence suggests that “people tend
to underestimate the impact of meat on climate change and are unwilling to reduce their meat
consumption for environmental reasons” (De Boer et al., 2013; Macdiarmid et al., 2016). This has
led some authors to conclude that emphasizing the health consequences may be a more effective
strategy for encouraging people to eat less meat (e.g., Wellesley et al., 2015). Past studies indicates
that when promoting change in meat consumption, the persuasiveness of communication is
determined by the framing of messages about the proposed behavioral change and its consequences
(Cesario, Corker, & Jelinek, 2013; Cesario & Higgins, 2008), that is, “the specific angle from which

content is presented, by selecting appropriate words, images, phrases, or presentation styles”
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(Gamson & Modigliani, 1989). Health messages can be framed to emphasize either the benefits of
undertaking a specific behavior (positive or gain-frame) or the effects of failing to perform it (negative
or loss-frame). For example, a positive-framed message aimed at incentivizing people to reduce meat
consumption while at the same time adopting a plant-based diet might be “By reducing your meat
intake and increasing plant-based food consumption your chances of staying healthy increase”. On
the other hand, a negative-framed message might be “By not reducing your meat intake and not
increasing plant-based food consumption your chances of staying healthy decrease”.

This simple distinction in how information is framed is relevant, as according to Rothman &
Salovey (1997), “despite conveying identical information, one type of message frame may be more
effective than another at promoting health behavior change ”. This concept was developed in the
Prospect Theory (Tversky & Kahneman, 1981), in which a person’s preference for one option over
the other (one with little risk and the other with a higher degree of risk) was thought to be influenced
by how they these two options are framed. The same reasoning was applied by Rothman and Salovey
(1997) to how people might respond to framed health messages. They specifically suggested that
gain-framed messages should be more effective in promoting health behaviors perceived to be only
minimally risky, while for health behaviors with a higher degree of risk, loss-framed messages should
prevail. As an implication, gain-framed messages should be more persuasive in case of illness
prevention behaviors (i.e., physical activity), which involve very little risk because the only risk is
not engaging in them. Loss-framed messages, on the other hand, should be more persuasive in case
of illness detection behaviors (i.e., mammography), as they are perceived as involving a higher degree
of risk due to the probability of discovering a serious illness. In general, they proposed that “the
underlying function of a health behavior should serve as a useful heuristic for its perceived riskiness
and should moderate people’s responses to framed messages” (Rothman & Salovey, 1997).

To date, Rothman and Salovey’s hypotheses have dominated health message framing research
(Gallagher et al., 2011). However, empirical findings have not always supported their point view. In
a study conducted by Blanton and colleagues, for example, loss-framed messages were found to be
more persuasive than gain-framed messages in promoting condom use (Blanton et al., 2001). Gain-
framed messages were found to have a stronger effect than loss framed messages in promoting skin
self-examination by Cox and colleagues (Cox et al., 2006). Finally, Edward and colleagues reported
that, when it comes to persuading individuals to behave in a healthier way, loss-framed information
was generally more effective than gain framed information (Edwards et al., 2001).

A negativity bias could explain this statement, as “people sometimes pay more attention to negative
information than to factually equivalent positive information” (Fiske, 1980; Kanouse, 1984). Many

studies, on the other hand, have found that gain framed messages are more effective than loss-framed
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messages (e.g., Detweiller et al., 1999; Schneider et al., 2001), thus arguing against the negativity
bias. Because there is no definitive explanation for framing effects at this time, we can conclude that
more research is needed to identify potential moderating variables which could explain differences in
effects of gain- and loss-framed messages. So far, in the context of communicating to consumers
about reduction in red meat consumption or, more in general, changes in dietary habits, recipients'
characteristics such as self-efficacy (Bertolotti et al. 2019), issue involvement (Maheswaran &
Meyers-Levy, 1990), motivational orientation and intentions (Godinho et al., 2015) were used as
moderating variables.

At the beginning of this Chapter, we said that when dealing with reducing meat consumption
while trying to adopt a plant-based diet, people may face several barriers and enablers. We also said
that some of these factors can be associated to individual’s prior beliefs, with positive beliefs towards
meat consumption acting as barriers to the adoption of a plant-based diet, and negative beliefs acting
as enablers. This was confirmed in a study conducted by Vainio et al. (2018) on the effectiveness of
two message characteristics (i.e., message framing and the refutation of misinformation) in
persuading respondents to reduce red meat consumption and increase that of plant-based alternatives,
where prior beliefs about red meat were found to influence intentions to change behaviors directly:
those with more positive beliefs about red meat were less likely to decrease/discontinue red meat
consumption and start/raise consumption of plant-based alternatives. More importantly, prior beliefs
were also found to moderate the effect between persuasive messages and intentions to reduce red
meat consumption: individuals with more positive beliefs about red meat consumption responded
relatively less to the messages that individuals with negative beliefs. Specifically, reading any
message influenced meat sceptics’ behavioral intentions (i.e., those who believe strongly in the
negative health and environmental effects of meat consumption), but not those of meat believers
(defined symmetrically).

In the present research we explored that issue further, not only by investigating which Health
Message Frame (positive vs. negative) leads to a higher Intention to adopt a Plant-Based Diet, but
also by testing how and whether people’s Prior Beliefs about Meat Consumption affect this
relationship. Starting from the Theory of Planned Behavior (TPB), according to which “beliefs are
the prevailing determinants of a person’s intentions and actions ” (Ajzen, 1991), also the direct effect
of beliefs on intentions could be an interesting aspect to investigate. Although it has been noted that
using measures of intentions to engage in a behavior could represent an important limitation, as
“medium-to-large change in intention leads to a small-to-medium change in behavior ” (Webb et al.,
2006), in this study we measured intent to adopt a plant-based diet after message exposure rather than

actual behavior. While intent is not a perfect predictor of future behavior, it is important to keep in
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mind the experimental nature of the present work. As a matter of fact, it would be impossible to

measure change in actual behavior, rather than people’s intention to change their behavior.

1.2. Problem statement

In this study the following problem statement was addressed:

What is the effect of different Health Message Frames (positive vs. negative) on people’s Intention
to adopt a Plant-Based Diet? And what is the moderating effect of Prior Beliefs about Meat

Consumption on this relationship?

1.3. Research questions

This thesis is grounded on multiple research questions. Answering these questions will lead to the

answer of the problem statement.

1.3.1. Theoretical research questions

With the help of literature review, the following theoretical research questions will be answered:
- What is a positive vs. negative Health Message Frame?

- What are Prior Beliefs about Meat Consumption?

- What is Intention to adopt a Plant-Based Diet?

1.3.2. Empirical research questions

With the help of an experiment, the following empirical research questions will be answered:

- To what extent does positive vs. negative Health Message Frame affect Intention to adopt a Plant-
Based Diet?

- To what extent do Prior Beliefs about Meat Consumption affect Intention to adopt a Plant-Based
Diet?

- To what extent is the relationship between Positive vs. Negative Health Message Frame and

Intention to adopt a Plant-Based Diet moderated by Prior Beliefs about Meat Consumption?

1.4. Conceptual model

Based on what has been discussed so far, Figure 1 illustrates the key constructs and the underlying

relationships between them, which can be summarized in the following conceptual model:



Prior Beliefs about Meat
Consumption

Health Message Frame Intention to adopt
(positive vs. negative) a Plant-Based Diet

Covariates:
-Age
- Gender
- Education
- Food intolerance/allergies

Figure 1

1.5. Managerial and academic relevance

The present study has important public health implications. As previously stated, governmental and
non-governmental organizations, social movements, and academics have advocated for meat
consumption reductions due to the environmental, animal welfare, and public health consequences of
industrial animal agribusiness. To do so, an impactful move toward plant-based diets is required.
Plant-based diets are becoming more widely recognized for their health benefits, including a
reduction in the risk of certain diseases (Key et al., 1999). As a result, promoting plant-based diets is
beneficial not only from a health standpoint, but also from an environmental and animal welfare one.
In accordance with this objective, researchers must develop effective health communication strategies
to persuade consumers to reduce meat consumption and switch to a plant-based diet. The way a health
message is framed is an important consideration in the design of messages encouraging healthy
behaviors. However, even though many studies have been conducted in the field of health messages
communication, it remains unclear which frame (positive vs. negative) is more effective in designing
such health campaigns promoting dietary changes, as many of them present rather contradictory
results. Therefore, the results of this study will find out evidence on which frame is more effective in
modifying intentions, thus providing key insights for both researchers and interventionists to
strategically promote plant-based diets to reduce the negative impact of meat consumption on health,

environment, and animals. For those working in the plant-based products sector, the results could
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represent an opportunity to understand the underlying motivations for food choice in general, and the
main psychological barriers that avoid traditional meat consumers to try and consume plant-based
products.

On the academic side, the present review adds on the existing literature about health message
framing research, focusing on people’s intention to adopt a plant-based diet as an outcome. We
examined the persuasiveness of framed health messages taking into account individual’s prior beliefs,
which may act both as barriers to reducing meat consumption, or enablers to adopt a plant-based diet.
As a matter of fact, most research on reducing meat consumption has so far ignored the key role of
individual’s prior beliefs in influencing people’s intention to adopt a healthier behavior. In a study
conducted by Vainio et al. (2018), prior beliefs about red meat were found to moderate the
relationship between messages and intentions. However, in their study the focus was particularly on
red meat, while here meat consumption in general is considered. Another difference concerns the
manipulation of messages: in Vainio et al.’s (2018) messages applied a climate vs. health frame and
both of them mentioned the negative effects of red meat. In this study instead, messages are positively
vs. negatively framed, meaning that the first highlights the benefits of reducing meat and increasing
plant-based food consumption, while the second focus on the costs of not reducing meat and not
increasing plant-based food consumption. Although representing a good starting point, further
research is needed to understand how positive vs. negative beliefs towards meat consumption affect
people’s intention to adopt a plant-based diet, both directly and as an interaction with positive vs.

negative message frame.

1.6. Structure of the thesis

This thesis has five Chapters of which this first Chapter was the introduction. In the second Chapter
the theoretical framework is discussed, while the third Chapter is focused on the methodology.
Chapter four presents the analyses by explaining the results and findings of the research in detail. The
thesis will be finalized with Chapter five in which further discussion, limitations and future research

will be discussed.

Chapter 2: Theoretical framework

In this Chapter, we set the theoretical framework for the present study. We conceptualized the
variables Health Message Framing, Prior Beliefs about Meat Consumption, and Intention to adopt a
Plant-Based Diet, which are used throughout this paper. In addition, based on prior research findings,
we assessed in which way these variables are interrelated. Thus, the aim of this Chapter is a review

of the body of literature to develop research hypotheses that were empirically tested.



2.1. Message Framing

In Chapter 1 the negative effects of excessive meat consumption on the environment, human health
and animal welfare were discussed. We also stated that a communication strategy based on optimized
messaging to consumers about the health benefits of a plant-based diet could provide a partial solution
to address these effects, by providing guidelines that practitioners can use when designing health
communication programs. However, a simple presentation of health-related information is unlikely
to be effective in changing behaviors on its own; rather, it must be presented in a way that addresses
the values and expectations of the targeted audience (Rothgerber, 2013).

This can be achieved through message framing. A frame in communication usually refers to
“the words, images, phrases, and presentation styles that someone uses for presenting information ”
(Gamson & Modigliani, 1989). In particular, message framing refers to the evidence that “decision-
makers respond differently to different but objectively equivalent descriptions of the same issue ”
(Kuhberger, 1998), that is messages stressing the positive or negative consequences of a behavior
(e.g., Rothman et al., 2006). A positively framed message presents behavioral consequences with a
positive valence, while a negatively framed message presents behavioral consequences with a
negative valence.

This particular line of research is based on the fundamental tenets of Kahneman and Tversky’s
Prospect Theory (Tversky & Kahneman, 1981). The framing postulate of Prospect Theory states that
how information is presented influences people’s decisions. Specifically, individuals are often willing
to take a risky option to avoid potential losses if the choices imply potential losses. On the contrary,
individuals are generally less willing to choose risky options to preserve potential gains if the choices
emphasize those gains. In other words, when it comes to loss-framed information people are risk-
seeking, but when it comes to gain-framed information, they are risk-averse.

Studies of framing effects have proliferated over the last decade, encompassing domains as
diverse as cognition, psycholinguistics, social, health, clinical, educational psychology, and business
(Levin, Schneider, & Gaeth, 1998). However, despite its breadth of application and after several
decades of research on message framing, there is still no clear and consistent answer to the question
of whether it is more effective to emphasize positive or negative outcomes in a message. Indeed, a
number of studies conducted over the years have obtained mixed results. There are many reasons
which may explain why this is the case.

First, some studies report the effects of framing on intentions to perform a given behavior (e.g.,

Dijkstra et al., 2011), while others focus on actual behavior (e.g., Latimer et al., 2008b). An



example for this will be given later in this Chapter, when comparing the results of three meta-
analyses (O’Keefe & Jensen, 2007; O’Keefe & Jensen, 2009; Gallagher and Updegraff (2011).

Second, different studies have often provided different definitions and framings. For example,
in a review article, Levin, Schneider and Gaeth (1998) identified three different types of framing,
based on (1) what is framed, (2) what is affected, and (3) how the framing effect is measured: risky
choice framing, attribute framing and goal framing. More specifically, for what concerns the last two
framings, the researchers suggest that some of the inconsistency may be attributable to differences in
the framing object. In attribute framing, the object of the frame is an attribute of the possible decision.
For example, if we say that a health treatment is successful 50% of the time or fails 50% of the time,
then “successfulness” is implicitly presented as an attribute of the treatment. According to Levin,
Schneider and Gaeth (1998), positive framing should work better in this context because it generates
positive associations and thus appears more appealing than a negatively framed option. Goal framing,
in contrast, frames the relationship between behaviors and goal attainment. For example, Rothman
and Salovey (1997) noticed that mammography can be presented as a gain from action (“If you get a
mammaogram, you take advantage of the best method for early detection of breast cancer”) or a loss
from inaction (“If you don’t get a mammogram, you fail to take advantage of the best method for
early detection of breast cancer”). The researchers suggest that negative framing should work better
in this context because losses are more motivating than gains. In particular, this finding can be related
to the phenomenon of loss aversion, in which most people are more motivated to avoid a loss than to
achieve a similar gain (Levin et al., 2002). To sum up, Levin, Schneider and Gaeth (1998) highlighted
that these different types of framing are likely to influence framing effects in different ways and
therefore they cannot be treated the same.

A third argument could be that previous studies differed in a variety of ways other than their
classification into the three types of framing. Decision field (e.g., monetary vs. health- related),
decision maker's experience, as well as level of involvement or expertise all varies from study to
study, making comparisons difficult and tenuous (Levin, Schneider, & Gaeth, 1998).
Fourth, in a study conducted by Cesario et al. (2012), it has also been noted that while early framing
research focused on the type of recommended behavior (prevention vs. detection behavior) (as in
Rothman and Salovey, 1997), in recent years, message frames have been related to the message
recipient’s characteristic, in order to better understand framing effects (e.g., Updegraff et al., 2007),
with a particular attention given to the Regulatory Focus Theory (e.g., Jain, Lindsey, Agrawal, &
Maheswaran, 2007).

The fifth and last reason explaining the various contradictory results in the domain of

framing research is given by Cesario et al. (2012). In his study, he argued that the existing literature
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on message framing has not been specific about the kinds of outcomes that follow the
recommended behavior. In particular, researchers have been particularly insensitive to differences
in the presence of positive outcomes vs. the absence of negative outcomes (gain vs. non-loss
information) and between the absence of positive outcomes vs. the presence of negative outcomes
(non-gain vs. loss information). As a result, in many studies different manipulations were given the
same labels, and identical manipulations were given different labels, leading some researchers to
obtain imprecise results.

With the aim of getting a clearer picture of all the findings and results obtained in the framing
literature up to now, and to understand how they apply in this study, in the next section we zoom

specifically in the domain of health messages.

2.2. Health Message Framing

In the specific domain of health messages, a positive (or gain) frame highlights the benefits of
engaging in a healthy behavior, while a negative (or loss) frame highlights the costs of failing to
engage in a healthy behavior.

Rothman and Salovey (1997) provided a taxonomy of situations in the health context that
allow to predict whether gain- or loss-framed health appeals are more persuasive, in line with the
underlying principles of Prospect Theory. They claimed, in particular, that the impact of a framed
health promoting message is dependent on how risky performing the promoted health behavior is
perceived to be (Rothman and Salovey, 1997). People consider behaviors that help prevent illness,
such as quitting smoking or eating a well-balanced diet, to be risk-free (safe) behaviors because they
do not increas health risk but rather reduce it. Conversely, behaviors that help detect illness, such as
breast self-examination (BSE), can be viewed as risky, because they involve the possibility of
discovering a disease (Rothman et al., 1993; Rothman et al., 2006). In this regard, Rothman and
Salovey (1997) proposed that “the underlying function of a health behavior should serve as a useful
heuristic for a health behavior’s perceived riskiness and should moderate people’s responses to
framed messages.” In view of that, they propose that positive (gain) framed messages are more
effective than loss framed messages in motivating people to engage in prevention health behaviors
(perceived as risk-free), while negative (loss) framed messages are more effective than gain framed
messages in motivating people to engage in detection health behaviors (perceived as risky). The
hypothesis of Rothman and Salovey’s (1997) have been the most widely accepted predictions in
health message framing research to date.

However, many other studies have investigated the effects of gain- and loss-framed health

messages on attitudes, intentions, and health behavior. The most notable work has been the one
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proposed by a series of meta-analyses on the persuasive effects of framed health messages, which
still rely on Rothman and Salovey’s prevention versus detection distinction (1997). The impact of
gain- and loss-framed messages on prevention (O’Keefe and Jensen, 2007) and detection behaviors
(O’Keefe & Jensen, 2009) was the focus of the first set of meta-analyses. In their review of 93
studies of prevention behaviors, O’Keefe and Jensen (2007) found only a very small advantage of
gain-framed messages over loss-framed messages, which was however statistically significant.
Likewise, in their review of 53 detection behaviors, the two authors found a very small, but
statistically significant advantage of loss-framed messages over gain-framed messages (O’Keefe &
Jensen, 2009). As it can be noticed, although the persuasive advantages of loss or gain frames in
detection or prevention contexts may be statistically significant, the effect sizes are very small.

As noted previously in this Chapter, this may be due to one important limitation of the two
meta-analyses, i.e., the relative effect of gain- vs. loss-framed messages was estimated on attitudes,
intentions, and behavior combined, while Rothman and Salovey (1997) only focused on the effect of
message framing on health behavior. Moreover, as noted by Myers (2010) and Latimer, Salovey, and
Rothman (2007), because they did not account for the heterogeneity found between studies, these
meta-analyses may undervalue the utility of gain- and loss-framed appeals.

Another recent meta-analysis by Gallagher and Updegraff (2011) showed that effect sizes are
much larger if measures of behavior rather than attitudes or intentions are taken into account to assess
the persuasiveness of framed messages. For prevention behaviors, in line with O’Keefe and Jensen
(2007), the researchers found a weak advantage for gain-framed messages over loss-framed messages
on attitudes and intentions, but when health behavior was examined, gain-frame messages were
significantly more persuasive than loss-framed messages, thus confirming Rothman and Salovey’s
(1997) theory. However, this gain-frame advantage was particularly apparent in studies of skin
cancer prevention and studies of smoking cessation, while in the domains of vaccination, oral health,
and most importantly for this study, in the context of healthy eating, no significant effect of framing
was found. For detection behaviors, Gallagher and Updegraff (2011) confirm the prior findings of
O’Keefe and Jensen (2009), as a weak, but significant advantage of loss-framed messages on
attitudes, intentions, and behaviors was found. However, Rothman and Salovey’s (1997) prediction
of an overall advantage of loss-framed over gain-framed messages in the promotion of detection
behaviors was not supported.

Therefore, the goal of this study is to get a clearer picture on framing effects by investigating
which kind of Health Message Framing (positive vs. negative) leads to a higher Intention to adopt a
Plant-Based Diet. Following Rothman and Salovey’s (1997) theory, which states that the underlying

function of a health behavior should moderate people’s responses to framed messages, in this context

12



a gain frame should be more effective than a negative frame in increasing people’s Intention to adopt
a Plant-Based Diet, since this can be defined as representing a prevention behavior. It is important to
note, however, that the advantage of gain-frame messages for preventive behaviors only applied when
actual behavior was taken into account rather than attitudes and intentions. Moreover, as mentioned
before, in the context of healthy eating no significant effect of framing was found. In line with the
research reviewed above about loss aversion, some studies found that loss-framed messages were
more effective than gain-framed messages because of the negativity bias. The term negativity bias
refers to the phenomenon whereby “people sometimes pay more attention to negative information
than to factually equivalent positive information” (Fiske, 1980; Kanouse, 1984). Because people
perceive the world as predominantly positive, negative information will trigger more attention (Lau,
1985). Increased attention can lead to more systematic processing, which, in case of convincing
arguments, leads to more persuasion (Chaiken, Liberman, & Eagly, 1989). For this reason, messages
advocating healthy behavior that are framed in terms of losses rather than gains may be more effective

(Levin et al., 1998; Meyerowitz & Chaiken, 1987). Therefore, the following is hypothesized:

H1: When a Health Message is negatively (vs. positively) framed, people’s Intention to adopt a Plant-
Based Diet is higher (lower)

2.3. Prior Beliefs about Meat Consumption
In Chapter 1, some of the enablers and barriers that people may experience when they attempt to alter
their dietary habits, e.g., when trying to reduce meat consumption in favor of a plant-based diet, were
introduced. It has been also said that, among these factors, individual’s Prior Beliefs about Meat
Consumption play an important role, as they usually support people’s food choices. For example, in
a study conducted by Piazza et al. (2015), the researchers found that individuals who consume red
meat regularly tend to believe that eating red meat is healthy, necessary, sustainable, and ethical, thus
leading to the association of frequent red meat eating with positive Beliefs about red meat (Berndsen
& van der Pligt, 2004). On the other hand, people who think meat is unhealthy, unnecessary, and
unsustainable, i.e., people who have negative Beliefs about meat, tend to consume less meat in favor
of plant-based food. For this reason, we can assume that positive Beliefs may act as barriers in
reducing meat consumption and adopting a plant-based diet, while negative Beliefs may act as
enablers.

A theoretical framework that has frequently been cited in food choice analysis and that
explains the relationship between intention and beliefs is the Theory of Planned Behavior (TPB)

(Ajzen, 1991). Besides dealing with determinants of intention (attitudes, subjective norm, perceived
13



behavioral control), which will be discussed later in this Chapter, the Theory of Planned Behavior
(TPB) (Ajzen, 1991) postulates that “behavior is a function of salient information, or beliefs, relevant
to the behavior, and it is these beliefs that are the prevailing determinants of a person’s intentions
and actions”. Three kinds of beliefs are distinguished: behavioral beliefs which are assumed to
influence attitudes toward the behavior, normative beliefs which constitute the underlying
determinants of subjective norms, and control beliefs which provide the basis for perceptions of
behavioral control. Behavioral beliefs are formed by associating an object with certain attributes, i.e.,
with other objects, characteristics or events. Since the attributes that are linked to the behavior are
already valued positively and negatively, we automatically develop an attitude toward the behavior.

In this context, this means that if individuals value meat positively, think to meat as a central
element of a meal, and enjoy eating meat, a positive attitude toward meat is created; on the other
hand, if individuals associate meat to its negative consequences on health, environment and animals,
a negative attitude is created. Moreover, in the introduction part we mentioned social norms as
barriers to adopt a plant-based diet, saying that people may face reactance from friends and family
members for adopting a plant-based diet. These beliefs can be identified with normative beliefs,
which concerns “the likelihood that important referent individuals or groups approve or disapprove
of performing a given behavior” (Ajzen, 1991). We also talked about the perceived difficulty to
prepare meatless meals and to find different plant-based options as representing some of the main
barriers to change dietary habits. These difficulties can be related to control beliefs, which deal with
“the presence or absence of requisite resources and opportunities” (Ajzen, 1991). These control
beliefs are influenced in part by past experience with the behavior, but also by second-hand
information and by other factors that increase or reduce the perceived difficulty of performing the
behavior in question. Behavioral, normative and control beliefs will be reflected in the measurement
scale of the main test.

Finally, in a study conducted by Vainio et al. (2018), beliefs were found to influence intentions
to change behaviors directly: those with more positive prior beliefs about red meat consumption were
less likely to decrease it while increasing that of plant-based alternatives. In line with that, a direct
effect of Prior Beliefs about Meat Consumption on people’s Intention to adopt a Plant-Based Diet is

hypothesized, in particular:

H2: The stronger the negative (positive) Beliefs towards Meat Consumption, the higher (lower) the

Intention to adopt a Plant-Based Diet.
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In the context of communicating to consumers about the effects of meat and plant-based diets, we
said that based on previous literature, a negative health message frame should be more effective than
a positive health message frame in increasing people’s Intention to adopt a Plant-Based Diet.
However, in their study about the effectiveness of messages in persuading consumers to change their
future intentions to consume red meat and plant-based alternatives, Vainio et al. (2018) found that
this relationship was moderated by prior beliefs about the health and climate impacts of red meat
consumption. Specifically, two message characteristics, message framing (climate vs. health) and the
refutation of misinformation, were analyzed. The messages applying a climate frame mentioned the
negative effects of red meat, and the positive effects of plant-based alternatives on climate, and the
messages applying a health frame mentioned the negative effects of red meat, and the positive effects
of plant-based alternatives on health. Refutational two-sided messages included the refutation of false
beliefs about health or climate effects of red meat before presenting the correct information.

Overall, beliefs were found to moderate the effect of the messages in changing both intentions,
and also actual behavior of meat believers (i.e., those who do not believe in the negative impacts of
meat consumption) as opposed to meat sceptics (i.e., those participants who believed in the negative
health and/or climate effects of meat consumption). These findings support previous research,
according to which people are more easily persuaded by information that confirms their prior beliefs
about a subject. The hypothesis according to which the effect of messages would be strongest in the
group that already had beliefs similar to the ones presented by the messages was therefore confirmed.

These outcomes can be explained through the lens of the theory of cognitive dissonance,
according to which “when individuals hold two or more cognitions that are contradictory, they will
feel an unpleasant state of dissonance until they are able to resolve this state by altering their
cognitions” (Festinger, 1957). People tend to use multiple cognitive and behavioral strategies to
maintain coherence between information, beliefs, and behavior. One of these cognitive strategies
relates to the confirmatory bias, which is the tendency to trust information that confirms one's own
prior beliefs and behaviors (White, Pahl, Buehner, & Haye, 2003). For example, highly health-
conscious individuals have been found to avoid or reject information that questions the healthiness
of functional foods (Droms, Naylor, & Haws, 2009). Similarly, consumers who believe that red meat
IS a necessary and healthy part of a diet have been found to avoid or reject information that conflicts
with their beliefs (de Boer et al., 2013).

In line with the results of Vainio et al. (2018) and with the theory of cognitive dissonance discussed

above, the following is hypothesized:

15



H3a: The impact of negative Health Message Frame on people’s Intention to adopt a Plant-Based

Diet is stronger when Prior Beliefs about Meat Consumption are negative.

H3b: For people with positive Beliefs about Meat Consumption, there is no effect of negative vs.

positive Health Message Frame.

2.4. Intention to adopt a Plant-Based Diet

Among environmentally friendly diets, a plant-based diet (PBD) has been largely recommended by
experts, as it can prevent chronic diseases such as heart disease, cancer, and type Il diabetes (Huang
etal., 2012; Satijaetal., 2017; Tonstad et al., 2013). A PBD includes consuming “plant foods in their
whole, unprocessed form, such as vegetables, fruits, beans, lentils, seeds, whole grains, and small
amounts of unprocessed plant fats”, excluding animal products and oils (Kaiser Permanente, 2015).
Other definitions, on the other hand, do not exclude animal-based foods.

As discussed in Chapter 1, using measures of intentions as outcome variable may be
considered as a limitation of this study, as intentions are imperfect predictors of behavior (Sheeran &
Webb, 2016). However, as noted by Ajzen (1991), intentions to perform behaviors of different kinds
can be predicted with high accuracy from attitudes toward the behavior, subjective norms, and
perceived behavioral control. Moreover, together with perceptions of behavioral control, intentions
account for considerable variance in actual behavior (Ajzen, 1991). These principles are incorporated
in the Theory of Planned Behavior (TPB) (Ajzen, 1991), which we mentioned before when talking
about beliefs. The aim of this theory is to identify the causal mechanism underlying a behavioral
intention, and it is based on the assumption that behavior is the result of a particular conscious
behavioral intention. According to the TPB, intention is explained by attitude, subjective norms and
perceived behavioral control (PBC), and behavior is explained by intention and PBC.

In this context, attitudes represent an individual’s positive or negative opinion about following
a plant-based diet and are determined by evaluations of the pros and cons of adopting it, or behavioral
outcome beliefs. Subjective norms represent an individual’s perception of social expectations about
following a plant-based diet and are determined by perceptions of whether important referents believe
he or she should adopt a plant-based diet, or the individual’s normative beliefs. Finally, according to
this model, perceived behavioral control represents perceptions of one’s ability to follow a plant-
based diet and is determined by an individual’s perceptions of barriers or facilitators of a behavior,
or their control beliefs.

Gavelle et al. (2019) applied the TPB to predict meat intake and intentions to reduce meat
intake in a study conducted to understand whether attitudes and beliefs could explain the transition

towards low-meat diets in France. One major finding of this study is that an intention to reduce meat
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could be predicted from beliefs and attitude more than from other factors in the TPB model, and that
meat intake could be predicted from intention and PBC. When TPB was applied to predict meat intake
during two studies in the USA and Norway, Wyker et al. (2010) found that attitudes, PBC and
subjective norms could predict intentions to follow a plant-based diet.

Building on what discussed above and being aware of the difficulties in measuring actual behavior,
in this study we analyzed consumer’s Intention to adopt a Plant-Based diet as outcome variable,
which was measured after the respondents have been exposed to the positive or the negative health

message frame and after prior beliefs have been assessed.

Chapter 3: Research Methodology

After a thorough review of the existing body of literature on the concepts and expected relationships
for this study, in this section we provide an overview of the research method that was chosen to
validate the hypotheses established. First, we discuss the process of designing the experimental study,
followed by a description of the sample and data collection. After that, the manipulation of the
independent variable is discussed, along with the results of the pretest and the definition of the main
measurement scales that have been used. Finally, we conclude by illustrating the general set-up of

the experiment.

3.1. Experiment

The aim of the present study is to measure the effect of Health Message Frame (positive vs. negative)
on Intention to adopt a Plant-Based Diet and to assess the moderating role of Prior Beliefs towards
Meat Consumption (positive vs. negative) in this relationship. To do so, an experimental study has
been conducted. According to a definition of Aaker et al. (2011), “A scientific experiment involves
systematically varying one or more independent variables and determining their impact on one or
more dependent variables, while controlling for and eliminating influences from extraneous
variables ”. In other words, by manipulating our independent variable (Health Message Frame), we
were able to establish the extent to which a positive vs. a negative message frame can influence
people’s Intention to adopt a Plant-Based Diet (dependent variable), and by measuring people’s Prior
Beliefs about Meat Consumption (moderator) we could assess whether they increase or decrease this
effect. With respect to other empirical research methods, experimental studies allow to test cause-
and-effect relationships in a more reliable way (Robson 1994).

After we decided to use an experiment, the next step is to determine the research setting. There
are three types of experiments, namely the laboratory experiment, the field experiment, and the online
experiment (Reips, 2000). Laboratory experiments are, as the name suggests, carried out in an
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artificially created environment. This enables the researcher to tightly control extraneous variables
that might otherwise influence the results, so that any change observed in the subjects’ behavior is
assumed to be caused by the manipulated variable. By contrast, field experiments take place in a
natural setting that is familiar to the participants (e.g., in a shop) (Aronson et al. 1998; Koschate
2008), thus resulting in an increased difficulty to control for extraneous influences, but also “in more
generalizability to real-life contexts because they represent a greater variety of situations and
environments that subjects experience in their natural habitat” (Fisher & Wood, 2007). Finally,
online experiments are conducted via the Internet, and since participants usually remain in their
natural environment, online experiments are considered a special form of field experiments (Reips
2002).

When considering which type of experiment to employ, it is important to take into account
internal and external validity. “Internal validity can be assumed when the manipulation of the
independent variable is the only reason for changes in the measured values of the dependent variable;
this means that there are no alternative explanations for changes in the dependent variable ” (Cook
and Campbell 1979; Shadish et al. 2002). Laboratory experiments are generally considered to be more
suitable than field experiments for achieving high internal validity, (Aaker et al. 2011; Kerlinger and
Lee 2000). “The extent to which the inferences about causal relationships drawn from an experiment
can be generalized to various situations, people, and points in time ” is referred to as external validity
(Cook and Campbell 1979). In this case, field experiments are frequently cited as having advantages
over laboratory experiments. Taking the discussed advantages and disadvantages into account, we
now move on to discuss the type of experiment used in the present study and the reasons for this

choice.

3.1.1. Experimental Design
Because of its advantages, this research made use of an online experiment. Online experiments allow
to reach a large number of participants relatively quickly and with less costs (Reips 2000, 2002). In
addition, participants are selected from a broader population, which means that a higher
generalizability of the results is expected. Indeed, a diverse sample may help obtain a more accurate
representation of the actual population (Reips, 2000), while a larger sample typically results in higher
statistical power (Birnbaum, 2004). Finally, since the experiment took place in a familiar surrounding,
external validity should increase too (Reips, 2000).

As for the different confounding factors that can threat the validity of online experiments,
such as the self-selection of the participants and the risk of multiple participation (Birnbaum 2004;

Reips 2002), we tried to alleviate them as much as possible: first, by randomly allocating participants
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to one of the experimental conditions, we aim at controlling for extraneous influences by spreading
out the risk of these influences to confound the findings over several groups; second, the likelihood
of a subject to participate more than once was deemed rather small, given that, generally speaking,
participation in experiments is not “that thrilling” (Reips, 2000, p. 110).

The experiment consists of a between subjects-design, meaning that, as we already mentioned, each
participant was randomly assigned to one of the experimental conditions. In this way we avoid the
risk of carryover effects, which occur when the experiences the participant gathered in one
experimental condition have an influence on his or her behavior in the next experimental conditions
(Christensen 2007). Moreover, a between-subject design allows to prevent the so-called demand
effect, whereby, when exposed to more than one treatment, participants might detect the researcher’s
intention and adapt their responding behavior either consciously or unconsciously (Rosenthal, 1976;
White, 1977), as they might feel prompted to do so due to the change in the experimental conditions
(Charness, Gneezy, & Kuhn, 2012).

This research counts one independent variable (Health Message Frame) with two levels
(positive vs. negative) which led us to a design that contains two experimental treatments. Participants
were asked to fill in an online questionnaire in which they were randomly allocated to one of the
conditions, and they were shown a short pamphlet about the health effects of meat and plant-based
food consumption with either a positive or negative frame. After that, both Intention to adopt a Plant-
Based Diet and Prior Beliefs about Meat Consumption were measured. The difference in means

between the two groups determines the effect of the health message frame.

3.2. Population and Sample
The research population consists of European consumers that make their own decision about meat
consumption. Thus, consumers above the age of 16 were targeted for this research, and they were
recruited by means of a convenience sampling. Convenience sampling is a non-probability sampling
technique, which compared to other methods is less expensive, more efficient, and simpler to execute,
since individuals are recruited based on convenience. To determine the sample size, the program
G*Power was used. Presuming a medium effect size of f = 0.15, an error probability of « = 0.05, and
power of 95%, the aspired sample size was 107 respondents, that is approximately 53 respondents in
each of the experimental condition. This also satisfied Sawyer and Ball’s (1981) rule of thumb, which
indicates that at least 30 participants are needed per experimental condition.

Participants were asked to fill in an online questionnaire constructed via Qualtrics, which was

distributed across social media (i.e., Instagram, Facebook) and also by making use of direct messages
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through Whatsapp. More information about the participants in the sample are given in Chapter 4,

after the data has been collected and organized.

3.3. Manipulation of the independent variable

As stated previously in this Chapter, in this experimental study, Health Message Frame is a
manipulated independent variable. An important distinction that has been highlighted by the
Regulatory Focus Theory (Higgins, 1997) and which has been more recently acknowledged in the
health framing literature deriving from a Prospect Theory perspective (e.g., Dijkstra et al., 2011), is
that both the presence of a positive and rewarding outcome (gain frame) and the absence of a negative
and aversive outcome (non-loss frame) might be considered a “gain” and both the presence of a
negative and aversive outcome (loss frame) or the absence of a positive and rewarding outcome (non-
gain frame) might be considered a “loss” (Yi & Baumgartner, 2009).

Therefore, in order to disentangle the notion of gain vs. loss from the presence vs. absence of
the outcomes, we followed the same framing manipulation performed in Godinho et al.’s research
(2015), where message framing was manipulated by presenting only the presence of gains as a result
of compliance (gain-framed message) vs. the presence of losses as a result of non-compliance (loss-
framed message), while referring in both versions to exactly the same outcomes (i.e., same
consequences framing). Participants were shown one of the two versions of a short pamphlet about
the health effects of reducing meat and increasing plant-based food consumption, that only differ in
the type of frame that is used. Both pamphlets are based on information from the World Health
Organization website (WHO Regional Office for Europe, 2021). The positive or gain-framed
pamphlet focused on the health benefits of reducing meat intake while increasing plant-based food
consumption (e.g., “By reducing your meat intake and increasing plant-based food consumption your
chances of staying healthy increase”). The negative or loss-framed pamphlet focused on the health
costs of not reducing meat intake and not increasing plant-based food consumption (e.g., “By not
reducing your meat intake and not increasing plant-based food consumption your chances of staying

healthy decrease”). The full version of both pamphlets is reported in Appendix A.

3.3.1. Pretest

Both versions of the pamphlet were subjected to a pretest in order to verify if the manipulation of the
Health Message Frame was successful (see Appendix B for the pretest questionnaire).

As in the main study, the pretest was conducted using the online platform Qualtrics, and participants
were recruited through a convenience sampling method. After a general introduction outlining the

purpose of the questionnaire, all participants were shown both the positively and the negatively
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framed version of the pamphlet (within-subject design) about the health effects of reducing meat and
increasing plant-based food consumption.

The scale that we used to measure whether the frames were perceived different, i.e., “to ensure
that the gain-framed message emphasized positive benefits and the loss-framed message highlighted
negative consequences” (Baek and Yoon, 2017), is a seven-point semantic differentials scale from
the Marketing Scales Handbook (Gordon, 2019). This scale was also used in a study by Baek and
Yoon (2017), and since the results indicated that the framing of the ads was successful, we have some
support for the scale’s predictive validity. In two different studies Baek and Yoon (2017) found a
Cronbach’s alpha of 0.92 and 0.95 respectively, which means that reliability is in both cases very
high. After reading the content of the pamphlets, participants were asked to identify the message in
the pamphlet as conveying Costs/Benefits, Losses/Gains, Negative outcomes/Positive outcomes. The
guestionnaire was concluded with three demographic questions about the gender, age, and level of
education of the participants. Since we had to do with a within-subject design (i.e., the two groups
are not independent of one another), a Paired samples t-test conducted on SPSS was used to test if
the means of the two conditions were significantly different, i.e., if the manipulation of the

independent variable was successful.

3.3.2. Results of the pretest

In total, 34 respondents took part in the pretest, of which 18 were females (52.9%) and 16 were males
(47.1%). The mean age of the respondents was 24.51 (SD = 5.84), with the youngest respondent being
21, and the oldest one being 56 years old. Before analyzing the data, the reliability of the multi-item
measurement scale was assessed to check whether it would be appropriate to summarize the different
items into one variable with a mean score. To this end, Cronbach’s alpha was computed and since the
scale showed good internal consistency (a = 0.862) we were able to continue the analyses with the
mean scores of the scale items. After that, we proceeded by conducting a paired samples t-test. The
results showed a significant difference between positive frame (M = 5.72) and negative frame (M =
2.51; 1 (33) = 8.46; p < 0.001, d = 2.21), meaning that respondents did indeed perceive the message
in the positive frame as conveying benefits and the message in the negative frame as conveying losses.
In sum, we concluded that the manipulation of Health Message Frame was successful, therefore we

were able to proceed with the main study (see Appendix C for the results).
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3.4. Scales and procedure

After having determined the manipulation of the independent variable, in this section we focus on the
measurement of both the moderator and the dependent variable, before ending this Chapter with an
overall explanation of the set-up of the final questionnaire. Both Prior Beliefs about Meat
consumption and Intention to adopt a Plant-Based Diet were measured with the aid of existing

marketing scales, which are described below.

3.4.1. Prior Beliefs about Meat Consumption

In order to measure Prior Beliefs about Meat Consumption, a study conducted by Arnaudova et al.
(2022) was reviewed. In particular, the “Knowledge, attitudes, and beliefs regarding meat” scale was
used and partly adjusted to fit the purpose of this study. The scale consisted of different sources
(Clonan, Wilson, Swift, Leibovici, & Holdsworth, 2015; de Boer et al., 2017; Frank, Oytam, &
Hughes, 2017; Santos & Booth, 1996; Vinnari & Vinnari, 2014), 35 items, and two different factors:
Pro-meat and Contra-meat. Both factors reported a very high Cronbach’s alpha (0.92 and 0.91
respectively), and all items were measured on a seven-point Likert scale (from 1 = ‘strongly disagree’
to 7 = ‘strongly agree’). For this study, some of the items were deleted, in order to keep the
questionnaire as short as possible and to avoid respondents’ fatigue. In total, 20 items were selected
(10 from the pro-meat factor, 10 from the contra-meat factor), by choosing the ones that reflected
behavioral, normative, and control beliefs we talked about in Chapter 2. These items were combined
in a single measurement scale, in order to get a comprehensive mean value capable of capturing both
dimensions of the Prior Beliefs construct (positive and negative). However, before responses could
be combined into a single meaningful total score, the 10 items taken from the contra-meat factor were
reversed by recoding the high score into the corresponding low score on the scale, so that they all
have the same direction. The full scale is illustrated in Appendix D.

As for the analysis, we tested the moderating effect of Prior Beliefs about Meat Consumption
first as a categorical variable, and then as a continuous variable. In the first case a median split which
assigns each participant to either the positive or the negative beliefs group was performed, while in
the other case the mean of the variable was computed, after having reversed some of the items as

explained before.

3.4.2. Intention to adopt a Plant-Based Diet
Intention to adopt a Plant-Based Diet was assessed following standard TPB measures by Francis and
colleagues (2004), after adapting it to the aim of this study. The scale included 3 items: ‘I expect to

eat plant-based food this week’, ‘| want to eat plant-based food this week’ and ‘I intend to eat plant-
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based food this week’. The items were measured using a seven-point Likert scale (from 1 = ‘strongly
disagree’ to 7 = ‘strongly agree’). This scale yielded a Cronbach’s alpha of 0.90, thus indicating

excellent internal consistency.

3.4.3. Manipulation check

Although a pretest was conducted in order to check whether the manipulation of Health Message
Frame was successful, a direct manipulation check was also included at the end of the final
questionnaire to achieve “a convincing interpretation of the results” (Perdue & Summers, 1986). The
scale we used was identical to the one in the pretest (cf. section 3.3.1), i.e., a seven-point semantic
differentials scale measuring the extent to which the message in both pamphlets was perceived as
conveying Costs/Benefits, Losses/Gains, Negative outcomes/Positive outcomes. It originates from
two studies by Baek and Yoon (2017), where the authors reported a Cronbach’s alpha of 0.92 and
0.95 respectively, which is considered excellent (George & Mallery, 2003).

3.4.4. Control variables

Alongside the main focal variables, four control variables were included in several stages of the
guestionnaire, providing the opportunity to employ them as covariates in the analysis process. The
first one aimed at finding out whether respondents had any food intolerance/allergies to plant-based
food (e.g., legumes, soy products etc.). If yes, their Intention to adopt a Plant-Based Diet might be
biased. The other control variables were added at the end of the questionnaire and consisted in
demographic questions, i.e., gender, age, and education level. This decision stem from the fact that
in previous studies females were found to be more inclined to avoid meat/consume plant-based food
than men (Boer et al. 2017; Circus and Robison 2019; Graca, Godinho, and Truninger 2019), and this
inclination was also found to be higher for younger (Clark and Bogdan 2019) and highly educated
people (Pohjolainen, Vinnari, and Jokinen 2015). Therefore, we decided to control for these variables

as they might have an impact on the Intention to adopt a Plant-Based Diet.

3.5. Set-up of the experiment

At the beginning of the study, participants first read an introduction that provided them with
information such as the expected duration of the survey, the purpose for which the information was
used, and the fact that their data was processed anonymously. The survey started by asking
respondents whether they normally consume meat. If not, they were directed to the end of the
questionnaire without having to go through the entire questionnaire, as eating meat is a key foundation

for this research. Before respondents were randomly assigned to one of the two experimental
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conditions, a short definition of what a plant-based diet means was given, so that they were able to
answer properly. Then, participants were randomly assigned to one of the two conditions, in which
they read a different version of a short pamphlet about the effects of reducing meat and increasing
plant-based food consumption. Depending on the experimental condition, the content of the pamphlet
focused on either the health benefits of reducing meat and increasing plant-based food consumption
(positive frame) or on the health costs of not reducing meat and not increasing plant-based food
consumption (negative frame). At this stage, Intention to adopt a Plant-Based Diet was measured,
followed by a series of questions about participants’ Prior Beliefs about Meat Consumption. Then
our first control variable was included, by asking to the respondents whether they were allergic or
intolerant to any plant-based food (e.g., legumes, soy products etc.). After that, a manipulation check
was added to test the effectiveness of the frame variation, i.e., to assess whether the message conveyed
in the pamphlet was perceived as highlighting the benefits or the costs of reducing meat and increasing
plant-based food consumption. Finally, we ended the questionnaire by collecting demographic data
about gender, age, and education level. On the final page, participants were informed that they had

reached the end of the questionnaire and were thanked for taking part to it.

Chapter 4: Study Results

This Chapter reviews the experiment’s findings. To create as useful dataset, the raw data were first
prepared and organized. After that, Cronbach’s alpha for all measurement scales was computed, in
order to check whether data points could be averaged to create the variables needed for the analyses.
Then, the results of the Independent Samples t-test were shown, which was conducted to be sure that
the manipulation of the independent variable was successful. As for the main analysis, we decided to
examine the moderator both as a categorical and a continuous variable. Therefore, after checking for
the assumptions, the results of the 2-way ANCOVA and multiple linear regression (using PROCESS
macro on SPSS) were presented. To conclude, the main findings, as well as an overview of the

hypothesis were summarized.

4.1. Preliminary Data Analysis

4.1.1. Data preparation and Sample Structure

A preliminary inspection of the dataset revealed that all respondents met the requirement regarding
the minimum age (i.e., they were 16 or older). Within a period of two weeks, 183 respondents
participated in the study. Among them, 72 participants did not complete the full questionnaire, which
resulted in 111 useful responses. For the results to be meaningful, the first question of the survey

asked respondents whether they consume meat or not (1 = “Yes” / 2 = “No”). However, all
24



participants identified themselves as meat eaters, therefore no one was excluded from the study. Thus,
the final sample size for the analyses was n = 111. Each experimental condition had been fairly
equally distributed among both the manipulation groups: 53 participants (47.7%) saw the positive
message frame condition and 58 participants (52.3%) saw the negative message frame condition. Out
of the 111 participants, 7 indicated they have allergies to plant-based food. As noted before, their
responses might have been biased, therefore the analysis controlled for this variable by adding it as a
covariate.

As for the sample structure, 55.9% of the respondents were female (n = 62) and 44.1% were
male (n = 49). The mean age of the participants was 25.89 (SD = 7.60), with the youngest respondent
being 18, and the oldest being 67 years old. Regarding the level of education, with 85.5% (n = 95) of
the participants having completed either a Bachelor’s or a Master’s degree, the sample consisted of
fairly highly-educated subjects. A possible explanation for these demographic factors might be the
fact that mainly people from the personal network of the researcher were invited to participate in the
experiment (for a more detailed overview of the sample structure, please refer to Appendix F).
Finally, some outliers were identified, but since eliminating them would not change the results of the

study, it was decided to keep them and proceed with the rest of the analysis.

4.1.2. Reliability of Measurement Scales

Before conducting the data analysis, the reliability of the multi-item measurement scales was assessed
to check whether it would be appropriate to summarize the different scale items into one variable
with a mean score. Before proceeding, 10 items of the Prior Beliefs scale were reversed, so that a
high value indicates the same type of response on every item (i.e., a high value means that beliefs are
more positive). At this point, Cronbach’s alpha for all multi-item scales used in the questionnaire was
evaluated (Intention to adopt a Plant-Based Diet: o = 0.931; Prior Beliefs about meat consumption:
a=0.843; Manipulation check: o.=0.924). Looking at the scores, we can assess that all scales provide
at least acceptable internal consistency (i.e., o> 0.7), the first and the last one being excellent (i.e., a
> 0.9), and the other one being good (i.e., 0.9 > a > 0.8). This enabled us to continue the analyses

with the mean scores of the scale items, without deleting any of them (see Appendix G).

4.1.3. Manipulation check

In addition to the pretest, a manipulation check was performed to determine whether there was a

significant difference between both versions of the Health Message Frame (positive vs. negative).

The mean scores for positive and negative Health Message Frame were M = 4.73 (SD = 1.53) and M

= 3.83 (SD = 1.72) respectively, however, to verify whether this difference was significant from a
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statistically point of view, an Independent Samples t-test was carried out, which revealed a significant
difference (t (109) = -2.889; p = .005) between the two levels of Health Message Frame.

As a result, participants in the positive frame condition rated the message as presenting mostly
positive information, whereas participants in the negative frame condition rated the message as
presenting information that was slightly negative. In sum, we concluded the overall manipulation to

be successful.

4.1.4. Randomization

This study is based on two different conditions which were randomly shown to respondents. For
reliability and validity purposes, we assessed if there were significant differences in terms of
participants’ demographics between the experimental groups that might have confounded the results.
First, a one-way ANOVA with age as the dependent variable was performed, which showed
significant differences between the groups (F(1, 109) = 6.960, p = 0.010). Nevertheless, we
considered this as negligible as we know it is due to the presence of an outlier (67) in one of the two
conditions. After that, we checked for differences in gender and level of education by means of several
Chi-squared tests (see Appendix H for full randomization check results). In both cases the Pearson
Chi-square value was not statistically significant (p = 0.539 for gender and p = 0.563 for education
level), meaning that no differences between the two groups in terms of gender and education were
found. As an additional check, we also tested whether Prior Beliefs about Meat Consumption were
equally distributed between the two conditions, which indeed was the case (Mpositive = 4.17 Vversus
Mnegative = 4.12), as also confirmed by the non-statistically significant F-test found in the one-way
ANOVA (F(1,109) = .088, p = .767).

Descriptives

DV: PriorB_m
Std.
N Mean Deviation
Nrfg"““’ 58 4.1233 87003
rame
Positive 53 4.1698 77113
Frame
Total 111 4.1455 82091
Sig. = .767

Table 2: Results one-way ANOVA
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4.1.5. Checking assumptions for two-way ANCOVA

Before running the ANCOVA, several assumptions need to be checked in order to produce valid
results. First, given the between-subjects design of the experiment, the observations were assumed to
be independent. Second, a few outliers were identified for Intention to adopt a Plant-Based Diet,
however we decided not to eliminate them as this would not change the results. Third, it was verified
that the observations followed a normal distribution. Significance levels of the Kolmogorov-Smirnov
as well as Shapiro-Wilk test (p < 0.001 and p = 0.004 respectively) revealed violation of the normality
assumption for the dependent variable. However, the statistical analyses used in this study are
considered robust tests against this normality assumption, as the sample is sufficiently large as well
(n > 30). Another assumption we tested was the homogeneity of regression slopes, implying that there
were no differences between the groups regarding the regression slope of the covariates on the
dependent variable. The four covariates that were used in the analysis were food allergies, gender,
age, and education. None of the covariates had a significant interaction effect with the independent
variable (Health message frame), while for Prior Beliefs about Meat Consumption a significant
interaction effect was found (p = 0.013). Finally, Levene's test for homogeneity of variances satisfied
the assumption of homoscedasticity for each combination of the groups of the two independent

variables (see Appendix I for the results).

4.1.6. Checking assumptions for Multiple Linear Regression

Besides the ANCOVA, a multiple linear regression was performed using PROCESS macro on SPSS,
since the first type of analysis do not look at the individual level of the Prior Beliefs variable, but
compare the means of the two groups (positive and negative) at an aggregate level. As before, several
assumptions need to be checked in order to create valid results. First, Intention to adopt a Plant-Based
Diet is a continuous dependent variable, while both Health Message Frame and Prior Beliefs about
Meat Consumption consist of two categorical, independent groups. Second, it must be assumed that
each independent variable is not correlated to the others, i.e., there are no multicollinearity problems.
If we look at the VIF values shown in Appendix L, we can notice that all values are lower than 10,
meaning that we can proceed with the regression. Third, we need to check for linear relationship and
constant variance (homoscedasticity). To do so, a scatterplot of the standardized residuals against
each of the independent variables and the independent variables together was performed, and from
the results we can assess that also this assumption was met. Lastly, we need to check for the normality
od residuals. When looking at the normal P.P plots, the residuals for the dependent variable are

normally distributed. Also, when plotting the actual residuals against the predicted residuals, there
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seems to be homoscedasticity for both independent variables. In conclusion, all assumptions were

met and therefore a regression analysis using PROCESS macro was conducted on SPSS.

4.2. Main Analysis

To get a first insight of the results, we assessed the mean scores of the main variables. After that, the

results of the two-way ANCOVA and the multiple linear regression were presented.

4.2.1. Descriptives of main results

Based on the results in Table 3, participants in the positive Health Message Frame showed a higher
Intention to adopt a Plant-Based Diet than participants in the negative condition (Mpositive = 5.03
versus Mregative = 4.71), providing the opposite result that we expected in H1. As for H2, in line with
expectations, participants in the negative Prior Beliefs group showed a higher Intention to adopt a
Plant-Based Diet than participants in the positive group (Mnegative = 5.42 versus Mpositive = 4.36).
However, we do not know yet whether the differences are statistically significant, therefore further

analysis should be conducted.

DV: IntPBD m DV: IntPBD m

Message Mean N Std. PriorB_cat Mean N Std.
Frame Deviation Deviation

Negative 4.7126 58 1.57644 Negative 5.4151 53 1.28752
Frame Beliefs

Positive 5.0252 53 1.50050 Positive 43563 58 1.59050
Frame Beliefs

Total 4.8619 111 1.54166 Total 4.8619 111 1.54166

Table 3: Descriptive statistics

4.2.2. Results two-way ANCOVA
As mentioned before, after reversing some of the items on the Prior Beliefs scale and creating a new
variable with the mean scores, a mediation split was performed to divide the sample and assign each
participant to either the positive or negative beliefs group. After that, the effect of Health Message
Frame and Prior Beliefs group to which the participant belonged on participant’s Intention to adopt
a Plant-Based Diet was examined by conducting a two-way ANCOVA.

First, the overall fit of the model needs to be checked. By looking at the model summary, we
can see that the model is significant: F(7, 103) = 3.26, p = .004, R? = .126, meaning that there are

significant mean differences on Intention to adopt a Plant-Based Diet. However, we do not know yet
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which variable lead to this result. A closer look to the output revealed that for the main effect of
Health Message Frame on Intention to adopt a Plant-Based diet, no significant effect was found
(F(1,103) = 0.277, p = 0.600). Therefore, the first hypothesis (H1) on the stronger effect of negative
message frame compared to the positive one should be rejected. On the other hand, a statistically
significant effect of Prior Beliefs about Meat Consumption on the dependent variable was found
(F(1,103) =9.597, p = 0.003), in particular people with negative beliefs showed a significantly higher
Intention to adopt a Plant-Based-Diet (M = 5.42, SD = 1.29 ) than consumers with positive beliefs
about meat (M =4.36 , SD = 1.59). Therefore, H2 was confirmed.

For the interaction effect, it was expected that the impact of negative Message Frame on Intention to
adopt a Plant-Based Diet was stronger when Prior Beliefs about Meat were negative. However, the
interaction term was not statistically significant (F(1,103) = 0.008, p = 0.927), suggesting that the
relationship between Health Message Frame and Intention to adopt a Plant-Based Diet is not
conditional on the level of Prior Beliefs about Meat Consumption. Therefore, H3 should be also
rejected (see Table 4).

Besides the main variables, four control variables (food allergies, gender, age and education
level) were added in the model to test whether they may affect our dependent variable. The results
showed that only gender was statistically significant (F(1,103) = 5.028, p = 0.027). In order to check
which category showed a higher Intention to adopt a Plant-Based Diet, a one-way ANOVA was
carried out, showing that females (Mfemate = 5.19, SD = 1.35), compared to males (Mmaie = 4.44, SD
= 1.67), have a higher Intention to adopt a Plant-Based Diet (see Appendix M for the results).
Finally, an additional analysis without the presence of the covariates was conducted to check whether
the effects would have changed, however, since the model results in a lower Adjusted R Squared, it

was not reasonable to include it.
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Tests of Between-Subjects Effects

DV: IntPBD m
Source Tﬁ?;gﬁ:;n df Mean Square F Sig. Pg:;?;:lr:i}a
Corrected model 47.427* 7 6.775 3.261 .004 .181
Intercept 970 1 970 467 496 .005
Food_All 5.021 1 5.021 2416 123 .023
Gender 10.447 1 10.447 5.028 .027 .047
Education 2.170 1 2.170 1.044 309 .010
Frame 575 1 575 277 .600 .003
PriorB_cat 19.940 1 19.940 9.597 .003 .085
Frame*PriorB_cat 017 1 017 .008 .927 .000
Error 214.011 103 2.078
Total 2885.222 111
Corrected Total 261.437 110

a. R Squared =,181 (Adjusted R Squared =,126)

Table 4: Results two-way ANCOVA

4.2.3. Results Multiple Linear Regression

A second regression analysis was conducted with PROCESS macro on SPSS using Prior Beliefs as
a continuous variable, instead of a categorical one. For the regression, the mean score of this variable
was computed and included in the model. Again, we first checked the overall fit of the model, which
showed a statistically significant result (F(7,103) = 3.973, p = .0007, R? = .2126). Thus, the model
explains about 21% of the variance if we include these predictors (see Appendix N). As before, we
did not find a statistically significant effect of Message Frame on Intention to adopt a Plant-Based
Diet (b = 0.3392, p = 0.2299), neither did we find a significant interaction effect between Message
Frame and Prior Beliefs (b = -0.0900, p = 0.7922). However, also in this case Prior Beliefs were
found to have a statistically significant effect on the dependent variable (b = -0.6189, p = 0.0089),
leading to the conclusion that by increasing Prior Beliefs about Meat Consumption by one unit (i.e.,
the more positive they are) people’s Intention to adopt a Plant-Based Diet decreases by 0.6189. In
sum, H1 and H3 should still be rejected, while H2 was confirmed.

As before, four control variables (Food allergies, Gender, Age and Education level) were added in
the model to test whether they may affect our dependent variable. In this case, however, none of them

appeared to be statistically significant.
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4.3. Summary of findings

From the above findings we can conclude that Health Message Frame did not affect Intention to
adopt a Plant-Based Diet (H1), neither did Prior Beliefs towards Meat Consumption moderate the
relationship between Health Message Frame and Intention to adopt a Plant-Based Diet (H3),
however this variable appeared to have a direct effect on the dependent variable (H2). Specifically,
people with negative beliefs towards meat appeared to have a higher Intention to adopt a Plant-Based
Diet, compared to people with positive beliefs. Also, when Prior Beliefs were included as a
categorical moderator, Gender turned out to be significant, leading to the conclusion that Intention to
adopt a Plant-Based Diet differs among males and females, i.e., females are more willing to reduce

meat consumption and change their dietary habits.

Chapter 5: Conclusions, Discussion, Practical implications, Limitations

and Future Research

In this last Chapter, the most important findings are discussed and interpreted on the basis of existing
literature. Limitations then follow, together with some insights about future research. Finally,

practical implications and suggestions for practitioners are presented.

5.1. Conclusions

The aim of this study was to provide an updated review of the health message framing research. In
particular, the following problem statement was addressed: What is the effect of Health Message
Frame (positive vs. negative) on people’s Intention to adopt a Plant-Based Diet? And what is the
moderating effect of Prior Beliefs about Meat Consumption on this relationship? To answer these
questions, we tested the different effect of two health messages about the consequences of reducing
meat and increasing plant-based food consumption, that only differ in the type of frame that was used
(positive vs. negative), on people’s Intention to adopt a Plant-Based Diet.

Consistent with the literature about loss aversion and negativity bias, in H1 we hypothesized
that, in the context of healthy behavior, a negative frame should be more effective than a positive
frame in persuading people to adopt a plant-based diet. However, no significant effect of framing was
found. Also, it was hypothesized that individual’s Prior Beliefs about Meat Consumption should have
both a direct effect on Intention to adopt a Plant-Based Diet (H2) and act as a moderator in the
relationship between Health Message Framing and Intention to adopt a Plant-Based Diet (H3). For

H2, a statistically significant direct effect of Prior Beliefs was found both when the moderator was
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treated as a categorical variable, and as a continuous one (p = 0.003; p = 0.0089, respectively). More
specifically, in the first case this means that when Prior Beliefs are positive, compared to when they
are negative, people’s Intention to adopt a Plant-Based Diet is lower or, in other words, people with
negative beliefs towards meat showed a higher Intention to adopt a Plant-Based Diet; in the second
case, this suggests that as we increase Prior Beliefs towards Meat Consumption by one or more units
(i.e., the more positive beliefs are) people’s Intention to adopt a Plant-Based Diet decreases. For H3,
it was expected that the impact of negative Message Frame on people’s Intention to adopt a Plant-
Based Diet would be stronger when Prior Beliefs about Meat Consumption were negative, while for
people with positive Beliefs no effect of negative vs. positive Message Frame would be found. To
test this interaction effect two different analysis were conducted, the first treating the moderator as a
continuous variable, and the second splitting it in two groups, positive vs. negative beliefs. However,
in both cases the effect was not statistically significant, meaning that the effect of messages is not
conditional on the level of Prior Beliefs. Lastly, when the moderator was used as a categorical
variable, the control variable Gender was found to be statistically significant, meaning that, as it was
found in the literature, females, compared to males, have a higher Intention to adopt a Plant-Based
Diet.

5.2. Discussion

Following Rothman and Salovey’s (1997) theory, according to which the underlying function of a
health behavior should moderate people’s responses to framed messages, in this context a positive
frame should be more effective than a negative frame in increasing people’s Intention to adopt a
Plant-Based Diet, since this can be defined as a prevention behavior. It is important to note, however,
that the advantage of gain-frame messages for preventive behaviors only applied when actual
behavior was taken into account rather than attitudes and intentions. Moreover, as mentioned before,
in the context of healthy eating no significant effect of framing was found. Therefore, in this study
we decided to rely on literature about loss aversion and negativity bias, which states that because
people perceive the world as predominantly positive, negative information will trigger more attention
(Lau, 1985), as a result of which loss-framed messages should be more effective than gain-framed
messages. Contrary to what expected, our study found no support that the way a message is framed
matters. Several possible explanations can be given for not finding the expected results. As explained
in section 2.1., results in the domain of health message framing have not always been consistent. For
example, other participants’ characteristics such as level of involvement could have been taken into
account. Indeed, it can be that respondents did not read the message carefully enough. This might be

due to the fact that not only did all respondents in our sample identify themselves as meat eaters, but
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it may be that some of them consume it so frequently, that they showed no interest in the message
and had no intention of changing their dietary habits. Another explanation might be that the arguments
in the messages were not strong enough.

Moving on with the next findings, a direct effect of Prior Beliefs on people’s Intention to
adopt a Plant-Based Diet was found, in particular people who believe that meat is unhealthy and has
a negative impact on the environment (i.e., people with negative beliefs about meat) had a higher
Intention to adopt a Plant-Based diet, compared to people with positive beliefs. This is in line with
what we found in Vainio et al.’s (2018), where prior beliefs about the health and climate impacts of
red meat consumption were also found to moderate the relationship between messages’
responsiveness and intention to reduce red meat. However, differently from that, in this study no
moderation effect of Prior Beliefs on the relationship between Health Message Frame and Intention
was found. In line with the confirmation bias, which suggests that people are more easily persuaded
by information that confirms their prior beliefs about an issue (Droms et al., 2009), we expected that
negatively framed messages, especially for people with negative beliefs about meat, would have led
to a stronger Intention to adopt a Plant-Based Diet. The issue that no moderation effect was found
could be due to the fact that the level of messages’ persuasiveness and framing effects both depend
on different personal characteristics of the individuals, therefore other variables should be taken into
account to obtain significant results. For example, several studies have shown that persuasive
messages are in general less convincing for recipients with low self-efficacy (Cauberghe et al., 2009;
Riet, Ruiter, Werrij, & De Vries, 2008). People who feel that they have the necessary skills to perform
the message recommendations are motivated to accept it and change their behavior accordingly (Riet
etal., 2008; Witte, 1992). Conversely, people who feel they are not able to deal with the requests tend
to activate defense mechanisms that lead them to simply ignore or reject the threatening message. In
light of these findings, it could have been interesting to include this variable into our model, or at

least control for it, as it may have conducted to significant results.

5.3. Practical implications

The findings of the present study do not provide evidence that the way a health message is framed is
an important factor to take into account in the design of messages promoting the adoption of a plant-
based diet. Nevertheless, some of the reported results may be particularly valuable for practitioners,
policy makers and, more importantly, for those working in the meat substitute market, since it
provides useful insights about enablers and barriers that people may experience when trying to adopt
a plant-based diet, as well as the key motivations for food choice that should be considered in product
development, such as taste, price, convenience, health profile and familiarity. Indeed, while it is true
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that recently more people are willing to change to a plant-based diet, taking into consideration aspects
as health, global warming and sustainability, there are still many of them holding strong positive
beliefs towards meat, as well as a strong overall emotional and cultural attachment. On the other hand,
negative beliefs about the healthiness and consumption of meat were associated with a higher
Intention to adopt a Plant-Based Diet. Product developers and marketers should therefore leverage
on these, while at the same time try to overcome barriers such as lack of familiarity with the product,
perceived high cost, inconvenience etc. What is crucial, is to understand which portion of the
population to target, and develop campaigns according to their past experience and beliefs.

For example, for people who dislike trying new foods, marketers should frame plant-based food as
familiar (e.g., made with recognizable ingredients or made to be very similar to conventional meat).
Other individuals may perceive new foods as an enjoyable adventure. For them, marketers should
highlight the product’s status as new and exciting. In general, more accurate information about the
benefits of plant-based diets, as well as detailed guidelines on how to eat plant-based, may help
traditional meat consumers to overcome their psychological barriers, thus ensuring a smoother
transition. Moreover, communication campaigns should target males more than females, as suggested
by the results, and the same holds for older people.

Finally, as reported by The Good Food Institute Guide for accelerating Consumer Adoption
of plant-Based Meat (February, 2020), other strategies that could apply in this context are the ones
related to Choice architecture or Nudge, where consumers are encouraged to make a desired choice
using the unconscious type of decision-making. For example, nudge strategies include (i) product
placement at a grocery store, where plant-based food could be placed adjacent to the conventional
meat section so that consumers’ psychological effort is reduced, (ii) labels on products, such as red-
green-yellow traffic light labeling for calorie count, (iii) product labels highlighting protein and fiber
content, and so on. Essentially, these strategies would make easier for consumers to choose plant-
based food.

5.4. Limitations and future research

Aside from the aforementioned contributions, the current study has some limitations that should be
noted and possibly addressed in future research. First, intention rather than actual behavior was
measured, which is an important limitation given the evidence of a frequent intention-behavior gap
in relation to food consumption (Tang & Bhamra, 2009). However, as stated by Vainio et al. (2018),
change in intentions is a necessary condition for behavioral change, therefore these results can
propose valuable insights for future research on actual eating behaviors. Second, the sample of the

study was composed by well-educated and mostly young people, which may lead to generalization
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problems. Future studies should seek to replicate the presented findings using more heterogeneous
samples. Another limitation of this study that might reduce its validity is that the questionnaire was
completely in English while it was distributed among mainly Italian native people. Especially the
items that measured Prior Beliefs about Meat Consumption may have been hard to understand for
those who did not master the English language that well, as some of those items used fairly difficult
words and sentence structures. As a result, any misunderstanding could have resulted in faulty
responses or an inability of the respondent to answer truthfully, threatening the internal validity of
the study. To address this issue, future research could use a translated version of the scales or approach
native English speakers to participate in their studies. Besides the linguistic matter, the results could
have been influenced by the Italian culture, where meat plays a crucial role in terms of habits and
tradition.

Other limitations of this study are related to the to the research process. As mentioned in
Chapter 4, some outliers on the data were identified, however it was decided to keep them so that
valuable answers would not be eliminated.

Finally, the text of the health message shown to respondents was only framed in terms of
losses and gains. However, according to the self-regulatory framework proposed by Cesario et al.
(2012), non-losses and non-gains frames should also be taken into account when designing persuasive
messages, as they represent both the presence or absence of pleasure or pain (see section 2.1.)
Moreover, Prior Beliefs were measured only for meat consumption, however it could have been
possible to address them from another point of view, i.e., by considering beliefs towards plant-based
food.
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APPENDIX A: Stimulus material

Positive-framed message Negative-framed message
Diet has a significant impact on health. Diet has a significant impact on health.
By reducing your meat intake and increasing plant-based | By not reducing your meat intake and not increasing

food consumption your chances of staying healthy | plant-based food consumption your chances of staying

increase. More specifically: healthy decrease. More specifically:
e you may prevent the risk of premature mortality e you may cause the risk of premature mortality
e you may prevent the risk of cancer, heart disease, e you may cause the risk of cancer, heart disease,
diabetes, and other chronic diseases diabetes, and other chronic diseases
e you will be provided with antioxidants, fiber, and e you may experience a lack of antioxidants,
micronutrients which works to keeping you fiber, and micronutrients which works to keeping
healthy you healthy

APPENDIX B: Pretest questionnaire

Dear participant,

welcome and thank you for agreeing to take part in this study. | am currently working on
my master’s thesis for the program Marketing Analytics at Tilburg University, in which | am
going to study how message frame and beliefs about meat influence the intention to adopt
a plant-based diet.

Filling in this questionnaire will take no longer than 1 minute, so | would really appreciate
your help. Please remember that there are no right or wrong answers, and that the data
collected will be treated confidentially and anonymously. Thank you in advance for your
participation!

Kind regards,
Lucrezia Parente

Any questions? |.parente@tilburguniversity.edu / +39 3920824010
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In the next pages you will see two different versions of a short pamphlet about the health
consequences of meat and plant-based food consumption. The aim is to verify that the
manipulation of message frame was successful. Please take a moment to read the text
carefully and answer the following questions.

Please rate the kind of message conveyed in the pamphlet based on the following

Diet has a significant impact on health.

By not reducing your meat intake and not increasing
plant-based food consumption your chances of staying
healthy decrease. More specifically:

you may cause the risk of premature mortality
you may cause the risk of cancer, heart disease,
diabetes, and other chronic diseases

you may experience a lack of antioxidants,
fiber, and micronutrients which works to
keeping you healthy

adjectives:

Please rate the kind of message conveyed in the pamphlet based on the following

adjectives:

Costs 0@ 6 QOO
Negative outcomes 000006000
Losses 00 B 0O

Diet has a significant impact on health.

By reducing your meat intake and increasing plant-based
food consumption your chances of staying healthy
increase. More specifically:

you may prevent the risk of premature mortality
you may prevent the risk of cancer, heart

disease, diabetes, and other chronic diseases
you will be provided with antioxidants, fiber, and

micronutrients which works to keeping you
healthy

Losses 00 000 0. B
Costs Q00000600
Negative outcomes R OHOROROHOEC)

Positive outcomes

Positive outcomes

-



What is your gender?

Male

Female

Other

Prefer not to say

What is your age?

APPENDIX C: Pretest results

Frequencies
Statistics
What is your gender?
N Valid 34
Missing 0

What is your gender?

Cumulative
Frequency Percent  Valid Percent Percent
Valid Male 16 47,1 47,1 47,1
Female 18 52,9 52,9 100,0
Total 34 100,0 100,0
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What is your age?

Frequencies
Cumulative
Frequency  Percent  Valid Percent Percent
Statistics valid 21,00 2 5,9 5,9 5.9
. 21,50 1 2,9 2,9 8,8
What is your age?
22,00 4 11,8 11,8 20,6
N Valid 34 23,00 14 41,2 41,2 61,8
Missing 0 24,00 5 14,7 14,7 76,5
Mean 24,5147 25,00 3 8,8 8,8 85,3
Median 23,0000 26,00 2 5,9 5,9 91,2
o 27,0 1 2 2 4,1
Std. Deviation 5,83937 00 9 9 94,
Mini 100 30,00 1 2,9 2,9 97,1
fnimum L 56,00 1 2,9 2,9 100,0
Maximum 56,00 Total 34 100,0 100,0
Reliability Statistics
Cronbach's
Alpha Based
on
Cronbach's Standardized
Alpha Items N of ltems
,862 ,866 3
Inter-Item Correlation Matrix
Please rate
the kind of
Please ra(e’ message
{ conveyed In
"v‘:et‘s"adg: fr'.?ﬁfn?;? 'bhe p;!nph:‘et Item-Total Statistics
conveyed In MESAge e Scale Corrected Squared Cronbach's
he Lanphiet | | s - Scale Mean if  Variance if  Item-Total Multiple  Alpha if ltem
following based on the Negative Itemn Deleted  Item Deleted Correlation Correlation Deleted
adjectives: - following outcomes:
Costs: adjectives: - Positive Please rate the kind of 4,74 9,898 ,780 627 ,779
Benefits Losses:Gains outcomes message conveyed in
the p hlet based on
Please rate the kind of 1,000 ,766 642 the following adjectives:
message conveyed in - Costs:Benefits
the pamp_hlet ba_seq on‘
e g e Please rate the kind of 5,09 11,962 782 623 771
message conveyed in
Please rate the kind of 766 1,000 ,638 the pamphlet based on
&:s;:gmepﬁl’e"tv;?sgtjnon the following adjectives:
the following adjectives: = Losses.Gains
ossenGaies Please rate the kind of 5,24 13,398 681 464 1860
Please rate the kind of 642 638 1,000 message conveyed in
message conveyed in the pamphlet based on
the pamphlet based on the following adjectives:
t_h:‘ efolm»g‘:ggncxes - Nggat'we outcomes:
P e omes: Positive outcomes
T-Test
Paired Samples Statistics
Std. Std. Error
Mean N Deviation Mean
Pair 1  POSITIVE_FRAME 5,7157 34 1,27163 ,21808
NEGATIVE_FRAME  2,5098 34 1,65803 ,28435
Paired Samples Correlations
N Correlation Sig.
Pair 1  POSITIVE_FRAME & 34 -,122 ,490
NEGATIVE_FRAME
Paired Samples Test
Paired Differences
95% Confidence Interval of
Std. Std. Error the Difference Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair 1  POSITIVE_FRAME - 3,20588 2,20958 ,37894 2,43492 3,97684 8,460 33 <,001

NEGATIVE_FRAME
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Paired Samples Effect Sizes

Standardizera 95% Confidence Interval

Point

Estimate Lower Upper
Pair 1  POSITIVE_FRAME - Cohen's d 2,20958 1,451 ,961 1,930
NEGATIVE_FRAME
< - Hedges' correction 2,23509 1,434 ,950 1,908

a. The denominator used in estimating the effect sizes.
Cohen's d uses the sample standard deviation of the mean difference.
Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor.

APPENDIX D: Items used for the assessment of Prior Beliefs about Meat Consumption
(Knowledge, attitudes, and beliefs regarding meat consumption scale - Arnaudova et al., 2022)

Positive Beliefs about meat consumption (Pro-meat)

I believe in the nutritional benefits of animal-based products.

Eating meat is beneficial for individuals’ health.

Meat must be necessary since institutions advise people to eat meat.

I have culinary skills in preparing meat.

| eat meat because it is the most important part of a meal.

People have always eaten meat, therefore I also do.

| eat meat because it is generally accepted.

| eat meat because it is the only food containing vitamin B12 and omega 3.
Cooked meat provides extreme sensory pleasure.

| eat meat because eating meat is a natural need.

Notes: Items were queried on a seven-point Likert scale (from 1 = ‘strongly disagree’ to T = ‘strongly

agree’).

Negative beliefs about meat consumption (Contra-meat)

People who eat meat have a higher risk for cancer and cardiovascular diseases.
Eating meat is unhealthy because it is high in saturated fats and cholesterol.
Eating meat is unhealthy because it can contain antibiotics and hormones.
Eating grilled meat is unhealthy because of carcinogenic substances.
| try to avoid eating meat because emissions from livestock production account for app. 40% of all
greenhouse gases.
| try to avoid eating meat because livestock production causes water scarcity.
48



| try to avoid eating meat because energy use for meat production is too high.

| try to avoid eating meat because farm animals are no different than pets and should not be used as
food.

| try to avoid eating meat because farm animals should have the same rights as humans.

| try to avoid eating meat because animals are fundamentally connected with people and should

therefore not be eaten.

Notes: Items were queried on a seven-point Likert scale (1 = ‘strongly disagree’ to T = ‘strongly

agree’).

APPENDIX E: Main study questionnaire

Dear participant,

welcome and thank you for agreeing to take part in this study. | am currently working on my
Master’'s Thesis for the program Marketing Analytics at Tilburg University, and | would really
appreciate your help! Filling in this questionnaire will take no longer than 4 minutes. Please
remember that there are no right or wrong answers. The data collected will be treated
confidentially and anonymously.

Thank you in advance for your participation!

Kind regards,
Lucrezia Parente

Any questions? l.parente@tilburguniversity.edu / +39 3920824010

Now a very general question to warm up a little bit.

Do you normally consume meat?
O Yes
O No

* Note. If the answer was no, respondents were redirected to the end of the survey and were shown the following message:

Unfortunately, your data are not in line with the aim of this study. The goal is to understand
which message frame is more effective in persuading people to adopt a plant-based diet and to
analyze how beliefs about meat affect this relationship. Thank you anyway for trying to help me
with my thesis!
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In the next part you will be asked some questions about a plant-based diet.
To understand and answer these questions properly, take a few seconds to read the following
definition.

A plant-based diet is defined as: “A diet based on foods derived from plants, such as fruits,
vegetables, legumes, whole grains, nuts, and seed, and with few or no animal product included.”

Now you will see a short pamphlet about the health consequences of meat and plant-based food
consumption. Please take a moment to read the text carefully and answer the following
questions.

Condition A*

Diet has a significant impact on health.

By not reducing your meat intake and not increasing
plant-based food consumption your chances of staying
healthy decrease. More specifically:

e you may cause the risk of premature mortality
e you may cause the risk of cancer, heart disease,

diabetes, and other chronic diseases
e you may experience a lack of antioxidants,

fiber, and micronutrients which works to
keeping you healthy

Condition B*

Diet has a significant impact on health.

By reducing your meat intake and increasing plant-based
food consumption your chances of staying healthy
increase. More specifically:

e you may prevent the risk of premature mortality
e you may prevent the risk of cancer, heart

disease, diabetes, and other chronic diseases
e you will be provided with antioxidants, fiber, and

micronutrients which works to keeping you
healthy

* Note. Based on the condition that was assigned to the participant, he or she saw either Condition A or B.
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Please indicate how much you agree or disagree with the following statements:

Neither
Strongly Somewhat agree nor Somewhat Strongly
disagree Disagree disagree disagree agree Agree agree
| expect to eat plant-based food
this week O O O O O O O
| want to eat plant-based food
this week O O O @) O O @]
lintend to eat plant-based food
this week o o o o o o o

You are almost done filling out the survey. Just a few more questions to go. Please remember
that your contribution is very important to me!

(=]

Please indicate how much you agree or disagree with the following statements concerning
beliefs about meat.

Neither
Strongly Somewhat agree nor Somewhat Strongly
disagree Disagree disagree disagree agree Agree agree
| eat meat because it is 0 0 e 0 0O 0O e

generally accepted

Eating meat is unhealthy

because it can contain O @) O O @) O @)

antibiotics and hormones

Eating meat is unhealthy

because it is high in saturated O @) @) O O O O

fats and cholesterol

Eating grilled meat is unhealthy

because of carcinogenic O O @) @] O (@) O
substances

Eating meat is beneficial for

individuals’ health. o @) o O o O O

| try to avoid eating meat

because livestock production O @] O O O O O

causes water scarcity

I try to avoid eating meat
because animals are

fundamentally connected with O (@) O O O O O
people and should therefore not
be eaten

I try to avoid eating meat

because farm animals should O @) O O @) O (@]

have the same rights as humans

Meat must be necessary since

institutions advise people to eat O @] O O O O O
meat
People have always eaten meat, O O O ®) O O ®)

therefore | also do

| believe in the nutritional

benefits of animal-based O O O O O O O
products
Cooked meat provides extreme 0O 0O O 0O o) e e

sensory pleasure

| try to avoid eating meat

because emissions from

livestock production account for O O O O O O O
app. 40% of all greenhouse

gases



| have culinary skills in preparing
meat

| eat meat because eating meat
is a natural need

| eat meat because it is the only

food containing vitamin B12 and O O O O O O
omega 3

| try to avoid eating meat

because energy use for meat O @ O O O O

production is too high

| eat meat because it is the most
important part of a meal O O O O O O

| try to avoid eating meat

because farm animals are no
different than pets and should o O o o O o

not be used as food

People who eat meat have a
higher risk for cancer and O O O O @) O

cardiovascular diseases

Do you have any allergies to plant-based food? (Legumes, soy products, etc.)
O Yes

O No

Please rate the kind of message conveyed in the pamphlet you read before based on the
following adjectives:

Negative outcomes O O O O O O O Positve outcomes
Costs O O O O O O O Benefits
O O O

Losses O O O O Gains

What is your gender?
O Male

() Female
(O Non-binary / third gender

() Prefer not to say

What is your age?

l
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What is your highest completed education level? Select your current education level if you are
still a student.

(O No education completed

(O High school or similar

() Secondary vocational education (MBQ)
(O Higher vocational education (HBO)

(O Bachelor's degree (University)

(O Master’s degree (University)

() Doctorate (PHD)

(O I'd rather not answer

You have reached the end of the questionnaire and your answers have been
recorded. Again, thank you very much for your help!

Lucrezia Parente

APPENDIX F: Sample Structure

GENDER
Statistics
What is your gender?
N Valid 111
Missing 0
What is your gender?
Cumulative
Frequency Percent  Valid Percent Percent
Valid Male 49 441 44 1 44 .1
Female 62 55,9 55,9 100,0
Total 111 100,0 100,0
Statistics

What is your highest completed education level? Select your current education level if you are still a student.
N Valid 111
Missing 0
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EDUCATION LEVEL

What is your highest completed education level? Select your
current education level if you are still a student.

Cumulative
Frequency Percent Valid Percent Percent

Valid No education completed 1 ,9 ,9 ,9

High school or similar 7 6,3 6,3 7,2

Secondary vocational 1 ,9 9 8,1

education (MBO)

Higher vocational 5 4,5 4.5 12,6

education (HBO)

Bachelor’s degree 49 44 1 44 1 56,8

(University)

Master’s degree 46 41,4 41,4 98,2

(University)

Doctorate (PHD) 1 9 9 99,1

I'd rather not answer 1 9 9 100,0

Total 111 100,0 100,0

FOOD ALLERGIES

Statistics

Do you have any allergies to plant-based food? (Legumes, soy products, etc.)

N Valid
Missing

111
0

Do you have any allergies to plant-based food?
(Legumes, soy products, etc.)

Cumulative
Frequency Percent Valid Percent Percent

Valid Yes 7 6,3 6,3 6,3
No 104 93,7 93,7 100,0

Total 111 100,0 100,0

AGE
Descriptive Statistics
N Minimum Maximum Mean Std. Deviation

What is your age?
Valid N (listwise)

111 18,00 67,00
111

25,8919

7,59707
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N. OF RESPONDENTS IN EACH CONDITION

Statistics
POSITIVE NEGATIVE
FRAME FRAME
N Valid 53 58
Missing 58 53
POSITIVE FRAME
Cumulative
Frequency Percent Valid Percent Percent
Valid 1 53 47,7 100,0 100,0
Missing System 58 52,3
Total 111 100,0
NEGATIVE FRAME
Cumulative
Frequency  Percent Valid Percent Percent
Valid 1 58 52,3 100,0 100,0
Missing System 53 47,7
Total 111 100,0

APPENDIX G: Reliability analysis

INTENTION TO ADOPT A PLANT-BASED DIET

Reliability Statistics

Cronbach's
Alpha Based
on
Cronbach's Standardized
Alpha Items N of ltems
,931 ,931 3
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PRIOR BELIEFS

Reliability Statistics

Cronbach's
Alpha Based
on
Cronbach's Standardized
Alpha ltems N of Items
843 ,844 20

MANIPULATION CHECK

Reliability Statistics

Cronbach's
Alpha Based
on
Cronbach's Standardized
Alpha ltems N of ltems
924 ,925 3

APPENDIX H: Randomization Check Results

ONE-WAY ANOVA (AGE)

Descriptives

What is your age?

95%

Confidence ...
N Mean Std. Deviation Std. Error ~ Lower Bound
NegativeFrame 58 24,1207 3,54459 ,46543 23,1887
PaositiveFrame 53 27,8302 10,04937 1,38039 25,0602
Total 111 25,8919 7,59707 , 72108 24,4629
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Descriptives
What is your age?

95% Confidence
Interval for ...

Upper Bound Minimum Maximum

NegativeFrame 25,0527 18,00 43,00
PositiveFrame 30,6001 19,00 67,00
Total 27,3209 18,00 67,00

Tests of Homogeneity of Variances

Levene
Statistic df1 df2 Sig.
What is your age? Based on Mean 19,052 1 109 ,000
Based on Median 6,718 1 109 ,011
Based on Median and 6,718 1 62,877 ,012
with adjusted df
Based on trimmed mean 12,254 1 109 ,001
ANOVA
What is your age?
Sum of
Squares df Mean Square F Sig.
Between Groups 381,076 1 381,076 6,960 ,010
Within Groups 5967,627 109 54,749
Total 6348,703 110

CHI-SQUARED TEST (GENDER)

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
FRAME * What is your 111 100,0% 0 0,0% 111 100,0%

gender?




FRAME * What is your gender?
Crosstabulation

Count
What is your gender?
Male Female Total
FRAME NegativeFrame 24 34 58
PositiveFrame 25 28 53
Total 49 62 111
Chi-Square Tests
Asymptotic
Significance Exact Sig. (2- Exact Sig. (1-
Value df (2-sided) sided) sided)
Pearson Chi-Square ,3772 1 ,539
Continuity Correctiof ,178 1 ,673
Likelihood Ratio ,377 1 ,539
Fisher's Exact Test ,571 ,336
Linear-by-Linear ,373 1 ,541
Association
N of Valid Cases 111

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 23,40.

b. Computed only for a 2x2 table

CHI-SQUARED TEST (EDUCATION LEVEL)
Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
FRAME * What is your 111 100,0% 0 0,0% 111 100,0%

highest completed
education level? Select
your current education
level if you are still a
student.

FRAME * What is your highest completed education level? Select your
current education level if you are still a student. Crosstabulation

Count
What is your highest completed education level? Select your..
Secondary Higher
vocational vocational
No education High school or  education education
completed similar (MBO) (HBO)
FRAME NegativeFrame 0 5 0
PositiveFrame 1
Total 1 7 1
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What is your highest completed education level? Select your..

Bachelor’s Master’s
degree degree Doctorate I'd rather not
(University) (University) (PHD) answer
FRAME NegativeFrame 26 25 0 0
PositiveFrame 23 21 1 1
Total 49 46 1 1
Total
FRAME NegativeFrame 58
PositiveFrame 53
Total 111

Chi-Square Tests

Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 5,8042 7 ,563
Likelihood Ratio 7,382 7 ,390
Linear-by-Linear ,103 1 , 749
Association
N of Valid Cases 111

a. 12 cells (75,0%) have expected count less than 5. The minimum expected count is ,48.
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APPENDIX I: Assumptions two-way ANCOVA

OUTLIERS
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E|
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m 4,00
o
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1,00 —_— o
NegativeFrame PositiveFrame
FRAME
7,00
6,00
5,00
EI
(=]
m 400
o
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£ 55 62
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40
o
2,00
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96
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NORMAL DISTRIBUTION (MESSAGE FRAME)

Tests of Normality

Kolmogorov-Smirno¥ Shapiro-Wilk

FRAME Statistic df Sig. Statistic df Sig.
IntPBD_m  NegativeFrame ,159 58 ,001 ,935 58 ,004

PositiveFrame ,157 53 ,002 ,885 53 ,000

a. Lilliefors Significance Correction
NORMAL DISTRIBUTION (PRIOR BELIEFS)
Tests of Normality
Kolmogorov-Smirno¥ Shapiro-Wilk

PriorB_cat Statistic df Sig. Statistic df Sig.
IntPBD_m  NegativeBeliefs ,223 53 ,000 ,839 53 ,000

PositiveBeliefs ,132 58 ,013 ,952 58 ,022

a. Lilliefors Significance Correction
HOMOGENEITY OF REGRESSION SLOPES
Tests of Between-Subjects Effects
Dependent Variable: IntPBD_m
Type lll Sum of

Source Squares df Mean Square F Sig.
Corrected Model 35,165 3 11,722 5,543 ,001
Intercept 299,613 1 299,613 141,681 ,000
FRAME * FOOD_ALL * ,013 1 ,013 ,006 ,938
GENDER * AGE * EDUCAT
PriorB_cat * FOOD_ALL * 13,548 1 13,548 6,406 ,013

GENDER * AGE * EDUCAT

Error 226,272 107 2,115
Total 2885,222 111
Corrected Total 261,437 110




HOMOGENEITY OF VARIANCE

Levene's Test of Equality of
Error Variance3
Dependent Variable: IntPBD_m
F df1 df2 Sig.
1,115 3 107 ,347

Tests the null hypothesis that the error
variance of the dependent variable is equal
across groups.

a. Design: Intercept + FOOD_ALL + GENDER + AGE + EDUCAT + FRAME + PriorB_cat + FRAME

* PriorB_cat

APPENDIX L: Assumptions for Multiple Linear Regression

MULTICOLLINEARITY DIAGNOSTIC

Coefficients?

Collinearity Statistics

Model Tolerance VIF
1 (Constant)
FRAME ,999 1,001
PriorB_m ,999 1,001

a. Dependent Variable: IntPBD_m

Collinearity Diagnostics?

Variance Proportions

Condition
Model Dimension Eigenvalue Index (Constant) FRAME PriorB_m
1 1 2,578 1,000 ,01 ,06 ,01
2 ,403 2,530 ,01 ,94 ,01
3 ,019 11,711 ,98 ,00 ,98

a. Dependent Variable: IntPBD_m
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SCATTERPLOT OF STANDARDIZED RESIDUALS

Regression Standardized Residual

NORMALITY OF RESIDUALS

Normal P-P Plot of Regression Standardized Residual
Dependent Variable: IntPBD_m
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Regression Standardized Residual
L]

Scatterplot
Dependent Variable: IntPBD_m

0

1

Regression Standardized Predicted Value

APPENDIX M: Results two-way ANCOVA

Between-Subjects Factors

FRAME ,00

1,00

PriorB_cat ,00

1,00

Value Label N
NegativeFra 58
me
PositiveFram 53
2]

NegativeBelie 53
fs
PositiveBelief 58
s

Descriptive Statistics
Dependent Variable: IntPBD_m

FRAME PriorB_cat Mean Std. Deviation N
NegativeFrame  NegativeBeliefs 5,4348 1,27301 23
PositiveBeliefs 4,2381 1,5691569 35
Total 4,7126 1,567644 58
PositiveFrame NegativeBeliefs  5,4000 1,32005 30
PositiveBeliefs 4,5362 1,60724 23
Total 5,0252 1,50050 53
Total NegativeBeliefs  5,4151 1,28752 53
PositiveBeliefs 4,3563 1,59050 58
Total 4,8619 1,54166 111
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Tests of Between-Subjects Effects

Dependent Variable: IntPBD_m

Type lll Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 47,4272 7 6,775 3,261 ,004 ,181
Intercept ,970 1 ,970 ,467 ,496 ,005
FOOD_ALL 5,021 1 5,021 2,416 ,123 ,023
GENDER 10,447 1 10,447 5,028 ,027 ,047
AGE ,262 1 ,262 ,126 , 723 ,001
EDUCAT 2,170 1 2,170 1,044 ,309 ,010
FRAME ,575 1 575 277 ,600 ,003
PriorB_cat 19,940 1 19,940 9,597 ,003 ,085
FRAME * PriorB_cat ,017 1 ,017 ,008 ,927 ,000
Error 214,011 103 2,078
Total 2885,222 111
Corrected Total 261,437 110

a. R Squared = ,181 (Adjusted R Squared = ,126)

ONE-WAY ANOVA (GENDER)

Descriptives

IntPBD_m
95% Confidence Interval for
Mean
N Mean Std. Deviation Std. Error Lower Bound  Upper Bound
Male 49 4,4422 1,67413 ,23916 3,9613 4,9230
Female 62 5,1935 1,35172 17167 4,8503 5,5368
Total 111 4,8619 1,54166 ,14633 4,5719 5,1518
Descriptives
IntPBD_m
Minimum Maximum
Male 1,00 7,00
Female 1,67 7,00
Total 1,00 7,00
ANOVA
IntPBD_m
Sum of
Squares df Mean Square F Sig.
Between Groups 15,452 1 15,452 6,847 ,010
Within Groups 245,986 109 2,257
Total 261,437 110
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APPENDIX N: Results Multiple Linear Regression

WITHOUT COVARIATES

Run MATRIX procedure:

*kkkkkkkkkkkk*k*** DROCESS Procedure for SPSS Version 4.1 **kkkkkkkkkkdhkkkhk

Written by Andrew F. Hayes, Ph.D. www.afhayes.com
Documentation available in Hayes (2022). www.guilford.com/p/hayes3

A E AR R AR EEEEELESEEEEEEREEEEESEREEEEEEEREREEEEEEREEEEREEEEREEEEEEEEEEEEEEESEEESEES]

Model : 1
Y : IntPBD_m

X FRAME

W PriorB_m
Sample
Size: 111

R RS RS R RS EEEESEEEE AL EREEEREEEEEEREEEREEEREEEEEEEEEEREEREEEEEEEEEEREEEELESESEES]

OUTCOME VARIABLE:
IntPBD m

Model Summary

R R-sq MSE F df1l df2
p
,4088 1671 2,0351 7,1546 3,0000 107,0000 ,00
02
Model
coeff se t P LLCI ULCI
constant 4,6954 ,1874 25,0583 ,0000 4,3240 5,0669
FRAME ;3467 2712 1,2784 ,2039 -,1909 ,8843
PriorB m -,7744 2172 -3,5657 ,0005 -1,2049 -,3439
Int 1 ,0755 (3361 2247 , 8226 -,5908 , 7419

Product terms key:
Int_1 : FRAME x PriorB_m

Test(s) of highest order unconditional interaction(s):

R2-chng F dfl df2 P
X*W ,0004 ,0505 1,0000 107,0000 , 8226
Focal predict: FRAME (X)

Mod var: PriorB m (W)

Data for visualizing the conditional effect of the focal predictor:
Paste text below into a SPSS syntax window and execute to produce plot.
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DATA LIST FREE/

FRAME PriorB_m IntPBD_m .
BEGIN DATA.
,0000 -,8209 5,3311
1,0000 -,8209 5,6158
,0000 ,0000 4,6954
1,0000 ,0000 5,0422
,0000 ,8209 4,0597
1,0000 , 8209 4,4685
END DATA.
GRAPH/SCATTERPLOT=
PriorB_m WITH IntPBD m BY FRAME .

kkkkhkkhkkdhkhhkhkhkkdkhkrrt ANALYSTS NOTES AND ERRORS *hhkkdhhhkhdhhdhhhhdhdhdkdhhhhhk

Level of confidence for all confidence intervals in output:
95,0000

NOTE: The following variables were mean centered prior to analysis:
PriorB_m
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WITH COVARIATES

Run MATRIX procedure:
kkkkhkkhkhkhhkhxkkixkhx* PROCESS Procedure for SPSS Version 4.1 #*%kxkkkkkxkhxkhks

Written by Andrew F. Hayes, Ph.D. www.afhayes.com
Documentation available in Hayes (2022). www.guilford.com/p/hayes3

LR AR RS RS R LR RS AR E R R AR R LR R R R RS EREEEEEESEEERERELEEEEEEEEEREREREESERES]
Model : 1

Y : IntPBD m

X : FRAME
W : PriorB_m

Covariates:

FOOD_ALL GENDER AGE EDUCAT
Sample
Size: 111

khhhkhhhhhhhhkdhhkhhhhhhkdhhkdohhhdhdhhhhhhdhhhdhdhhhhhbhhdhkdhhhhdddhhhhdhdhhhhdid

OUTCOME VARIABLE:
IntPBD_m

Model Summary

R R-sqg MSE F dfl df2

P
;4611 ;2126 1,9985 3,9734 7,0000 103,0000 ,00

07

Model

coeff se t P LICT ULCIT
constant 1,3353 1,7177 (7774 4387 -2,0713 4,7419
FRAME 3392 (2809 1,2079 2299 -,2178 ,8962
PriorB_m -,6189 ;2321 -2,6662 ,0089 -1,0793 -,1585
Int_1 -,0900 ;3406 -,2642 ;7922 -,7656 ;5856
FOOD_ALL ;9027 ,5698 1,5843 ,1162 -,2273 2,0327
GENDER ,5378 ;2944 1,8268 ,0706 -,0460 1,1217
AGE ,0041 ,0204 ;2005 ;8415 -,0364 ;0446
EDUCAT ;1301 ,1285 1,0123 ;3138 -,1248 ;3851

Product terms key:
Int_1 : FRAME X PriorB_m

Test(s) of highest order unconditional interaction(s):
R2-chng F dfl df2 p
X*W ,0005 ,0698 1,0000 103,0000 ;7922

Focal predict: FRAME (X)



Mod var: PriorB_m (W)

Data for visualizing the conditional effect of the focal predictor:
Paste text below into a SPSS syntax window and execute to produce plot.

DATA LIST FREE/

FRAME PriorB_m IntPBD m
BEGIN DATA.
0000 -,8209 5,2090
1,0000 -,8209 5,6221
0000 ,0000 4,7009
1,0000 ,0000 5,0402
,0000 (8209 4,1929
1,0000 ,8209 4,4582
END DATA.
GRAPH/SCATTERPLOT=
PriorB_m WITH IntPBD m BY FRAME .

kkhkkkkkkkkkkkhkhkkkkkkkr* ANALYSIS NOTES AND ERRORS **kkkkkkdkkhhkkdhdkdhhhdkhhhk

Level of confidence for all confidence intervals in output:
95,0000

NOTE: The following variables were mean centered prior to analysis:
PriorB_m
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