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COGNITIVE DISSONANCE OF HUMAN OMNIVORES REFLECTED IN PHYSIOLOGY 

 

Abstract 
The trend of an increasing meat consumption is alarming due to the negative consequences of 
the meat industry. Persuasion techniques has been used to influence meat consumption 
behavior. In addition, earlier research has shown that inducing cognitive dissonance could be 
an effective persuasion strategy. Psychophysiological responses were used in prior research to 
understand the underlying processes of persuasion. This study aims to find out if cognitive 
dissonance arousal in a meat consumption context is measurable in psychophysiology. 

A laboratory study was conducted in which participants wrote a counter-attitudinal 
essay about the benefits of a meatless diet in order to induce cognitive dissonance. A 
between-subjects design was created according to the induced-compliance paradigm. 
Participants in the experimental condition were free to form a counter-attitudinal essay about 
limited meat consumption, whereas participants in the control condition were obliged to. 
Cognitive dissonance was measured subjectively using self-reported attitude, self-reported 
discomfort and writing fluency. Cardiovascular and electrodermal activity was measured 
during the whole experiment.  
     Results provided no evidence that participants who experienced cognitive dissonance 
in a meat consumption context showed different physiological reactivity compared to 
participants who did not experience cognitive dissonance. Besides, no correlation between the 
cognitive dissonance measures and physiological reactivity was found.  

Summarizing, this study was unable to demonstrate that cognitive dissonance reflects 
in psychophysiology in the context of meat consumption.  
 The results of this study suggested that future research should further examine the 
psychophysiology of cognitive dissonance in the context of meat consumption using other 
sample criteria and dissonance induction methodologies.  
 
Keywords: cognitive dissonance, physiological arousal, induced-compliance paradigm, meat 
consumption  
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1. Introduction 
Many people understand the need for meat reduction and choose a meatless lifestyle because 
of the negative consequences of meat on the environment and society (Dagevos & Voordouw, 
2013). Indeed, the impact of the meat industry on the environment and society can be 
diminished by changing the choices of consumers (Zur & Klöckner, 2014). The study of Zur 
and Klöckner (2014) identified predictors of meat consumption and found that the main 
predictors of meat consumption are meat-eating habits and reduction intentions. Their 
findings suggested that meat consumption can be reduced through interventions including 
habit breaking goals and intervention campaigns covering morality and health motives (Zur & 
Klöckner, 2014).  

These interventions influencing meat consumption are a form of persuasion (Petty & 
Cacioppo, 2018). Persuasion is defined by Petty and Cacioppo (2018, p. 4) as “any instance in 
which an active attempt is made to change a person's mind”. It can be used to change 
cognitions and behaviors (Fogg, 1998), and therefore, perhaps reduce meat consumption (de 
Bakker & Dagevos, 2012). Prior research indeed showed that different persuasion methods 
can influence meat consumption (Bianchi, Dorsel, Garnett, Aveyard, & Jebb, 2018; Carfora, 
Caso, & Conner, 2017). A persuasion strategy that could change cognitions is inducing 
cognitive dissonance (Petty & Cacioppo, 2018). Cognitive dissonance occurs when there is an 
inconsistency in cognition, attitude, and/or behavior, whereby the individual is more likely to 
experience discomfort, tension, and physiological arousal than an individual who did not 
experience cognitive dissonance (McGrath, 2017). Rothgerber (2014) found that cognitive 
dissonance can be experienced in a meat consumption context by exposing omnivores to 
descriptions of individuals with a meat-less diet.  

Earlier research reported a relationship between physiological arousal and cognitive 
dissonance (Martinie, Milland, & Olive, 2013). The field of psychophysiology studies the 
interaction of mind and body (Stern, Ray, & Quigley, 2012). To understand the underlying 
processes of persuasion, recent studies analyzed psychophysiological responses and found 
neural signals predicting behavior changes (E. B. Falk, Berkman, Mann, Harrison, & 
Lieberman, 2010). However, to our knowledge, earlier research has not investigated whether 
cognitive dissonance experienced in the context of meat consumption behavior is measurable 
in peripheral psychophysiology. In order to contribute to persuasion research in the context of 
meat consumption, this study aims to find out if cognitive dissonance as experienced in the 
context of meat consumption behavior reflects in the psychophysiology. The research 
question of this study is formulated as follows: 
 

Is cognitive dissonance in the context of meat consumption reflected in physiology? 
 
The remainder of the introduction reviews existing literature on meat consumption influences 
and reduction motives, cognitive dissonance as a persuasion method, prior findings of 
cognitive dissonance in a meat consumption context, the link between physiological arousal 
and cognitive dissonance, and the hypotheses of this study.   
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1.1 Meat consumption influences  
Even though millions of Dutch consumers reported not to eat meat regularly (Dagevos & 
Voordouw, 2013), the total meat consumption in Europe almost doubled between 1961 to 
2003 (Daniel, Cross, Koebnick, & Sinha, 2011). Meat consumption in developing countries 
keeps rising since the demand for meat grows with the increase in available income (Daniel et 
al., 2011). The trend of increasing meat consumption is alarming since the meat industry 
causes severe harm to the environment and society (Zur & Klöckner, 2014). For example, the 
meat industry in the U.S. is responsible for 18 percent of greenhouse emissions (Fao, 2006) 
and each year more than 63,3 billion animals are slaughtered for the consumption of meat 
(Faostat, 2012). Therefore, researchers are trying to understand the motives for people to 
consume meat and reduce meat consumption in order to influence meat consumption (Zur & 
Klöckner, 2014). 

Prior research explored three motives for humans to reduce meat consumption: moral 
considerations, health aspects, and environmental impacts (Zur & Klöckner, 2014). When 
people choose to reduce their meat consumption because of moral considerations, they may 
consider animal exploitation and world hunger. Animal exploitation and world hunger are still 
issues today because of society’s extensive consumption of animal products (Faostat, 2012; 
Pimentel & Pimentel, 2003). The second motive for the reduction of meat consumption is 
health aspects. Different studies showed a relationship between meat consumption and several 
diseases such as cancer, heart diseases, and diabetes (Bernstein et al., 2010; Eshel & Martin, 
2006; Micha, Wallace, & Mozaffarian, 2010). A lower meat intake mostly leads to a higher 
intake of plant-based nutrition, which again reduces the risk of several diseases (Sabaté, 
2003). The third motive to reduce meat intake is the environmental impact. A decrease in the 
meat industry would mean a significant reduction in land, water, and fossil energy use (Zur & 
Klöckner, 2014). 

Even though there are several motives for meat reduction, the study of Zur and 
Klöckner (2014) showed that eating habits are the most significant contributor to maintained 
meat consumption. Also, the study found that meat reduction is mostly influenced by the 
attitude towards eating meat, moral beliefs, and health beliefs.  

In conclusion, the meat demand is huge and keep raising especially in developing 
countries (Dagevos & Voordouw, 2013). However, prior research found moral considerations, 
health aspects, and environmental aspects motives for humans to reduce meat intake (Zur & 
Klöckner, 2014).  

 
1.2 Cognitive dissonance as persuasion method 
A possible strategy for stimulating responsible food choices is persuasion (de Bakker & 
Dagevos, 2012). Persuasion could be used to change the food choices of an individual by 
influencing the attitude, moral beliefs, and/or health beliefs of an individual (Zur & Klöckner, 
2014). Prior research showed the influence of persuasion methods on meat consumption 
(Bianchi et al., 2018; Carfora et al., 2017). These studies found that lifestyle counseling, self-
monitoring intervention, interventions providing written information about multiple 
consequences of meat consumption, and text messaging interventions promoting healthy 
eating behaviors influenced meat consumption (Bianchi et al., 2018; Carfora et al., 2017). 
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Education about the consequences of meat consumption on the environment, animal welfare, 
and social issues was linked to an increase in meat reduction intentions (Bianchi et al., 2018). 

Earlier research demonstrated that inducing cognitive dissonance could be a successful 
persuasion technique in attitude and behavior change (Dickerson, Thibodeau, Aronson, & 
Miller, 1992). The theory of cognitive dissonance states that when there is an inconsistency in 
cognition, attitude, and/or behavior, an individual is more likely to experience discomfort, 
tension, and physiological arousal (McGrath, 2017). Persuasion due to cognitive dissonance 
has been shown to improve weight loss, reduce snake phobia, reduce energy consumption and 
conserve water (Axsom & Cooper, 1981; Cooper & Axsom, 1982; Dickerson et al., 1992; 
Pallak, Cook, & Sullivan, 1980). Aronson (1980) argued that inducing cognitive dissonance is 
effective as a persuasion method because of the self-concept. The self-concept is the beliefs of 
a person about themselves; for example, an individual’s perception of being a neat individual 
(Dickerson et al., 1992). Inducing cognitive dissonance in persuasion is very effective since it 
forces attitude or behavior change due to the inconsistency in an individual’s self-concept 
(Aronson, 1980). An individual could think of themselves as neat, but find themselves in a 
behavior that is not considered neat. This individual has the opportunity to reduce the 
dissonance by changing their attitude or behavior into one that is consistent with their self-
concept (Dickerson et al., 1992). 

Thus, Cognitive dissonance could possibly be a persuasion technique to influence 
meat consumption.  
 
1.3 Sources for cognitive dissonance in meat consumptions 
Bastian and Loughnan (2017) argued that omnivores experience cognitive dissonance due to 
the following circumstances. First, eating meat is a behavior, which can conflict with the 
initial cognition, attitude, and/or other behavior of the individual according to the theory of 
cognitive dissonance (Festinger, 1957). Second, people are free in choosing what they eat and 
therefore, are responsible for the negative consequences, which could lead to the experience 
of cognitive dissonance (McGrath, 2017). Another reason omnivores are more likely to 
experience cognitive dissonance is that eating meat threatens the self-perception (Bastian & 
Loughnan, 2017). People do not like to harm animals, but this is necessary to maintain their 
meat-eating habits (Bastian, Loughnan, Haslam, & Radke, 2012). Researchers have called the 
inconsistency of loving animals and enjoying meat consumption ‘the meat paradox’ (Bastian 
et al., 2012; Rothgerber, 2014) The self-perception, as already introduced as the self-concept 
in section 1.2, is threatened since people see themselves as moral persons and bringing harm 
is inconsistent with this self-perception (Bastian & Loughnan, 2017). Omnivores experience 
cognitive dissonance when they fail to answer the question “How can I be a good person and 
also eat meat?”, and consequently their beliefs, attitudes, and behavior become inconsistent 
(Bastian & Loughnan, 2017, p. 279). 

 
1.4 Dissonance reduction strategies  
Earlier research showed that cognitive dissonance causes a feeling of discomfort, tension, and 
physiological arousal. To overcome these uncomfortable feelings, individuals become 
motivated to develop dissonance reduction strategies as described in the original cognitive 
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dissonance theory of Festinger (1957) As reduction strategies which do not require behavioral 
change are used by omnivores, the amount of meat consumed by people is still huge (Bastian 
& Loughnan, 2017).  

Rothgerber (2014) investigated dissonance reduction techniques of omnivores. In his 
study, the presence of cognitive dissonance was demonstrated by participants who used 
reduction strategies after they ate meat or were confronted with a vegetarian.  

For example, the avoidance strategy describes that omnivores reported not to think 
about animal suffering when they purchase meat and consider the topic of factory farms as a 
taboo (Lacobbo & Lacobbo, 2006; Signicom, 1997). Another strategy to reduce cognitive 
dissonance is perceived behavioral change, where omnivores might convince themselves and 
others that they have a meatless diet , but the truth is contrary (Rothgerber, 2014). Finally, 
some omnivores deny the existence of animal minds as a reduction strategy, i.e. omnivores 
assigned less capacity and cognition to animals in order to justify the pain animals need to go 
through (Bastian et al., 2012; Rothgerber, 2014). 

Besides the dissonance reduction strategies studied by Rothgerber (2014) in the 
context of meat consumption, an overview paper by McGrath (2017) discussed some other 
commonly used dissonance reduction strategies established in prior research outside the 
context of meat. These dissonance reduction strategies were, for example, attitude change, 
denial of responsibility, adding consonant cognitions, and changing behavior (McGrath, 
2017).  

Research has shown that reduction strategies are used to reduce the negative feeling 
caused by cognitive dissonance (McGrath, 2017). In addition, research has investigated 
reduction techniques individuals use in- and outside the context of meat consumption 
(McGrath, 2017; Rothgerber, 2014).    

 
1.5 Inducing cognitive dissonance in experimental setting  
In an experimental setting, a known procedure to induce cognitive dissonance is the induced-
compliance paradigm (Martinie, Milland, et al., 2013). In the induced-compliance paradigm, 
participants are asked to perform counter-attitudinal behavior but are not given any 
justifications for their behavior and therefore are likely to experience cognitive dissonance 
(Leon Festinger & Carlsmith, 1959). This paradigm consists of two conditions; in one 
condition participants are given a justification for their behavior and therefore expected not to 
experience cognitive dissonance, in the other condition participants were not given a 
justification and are therefore expected to experience cognitive dissonance (Leon Festinger & 
Carlsmith, 1959).  

Brehm and Cohen (1962) constructed an often-used research design, called the 
induced-compliance paradigm, in which participants complete either a high- or low-choice 
condition. Participants in the high-choice condition are free to choose whether they engage in 
counter-attitudinal behavior, which is behavior not in line with the initial attitude, cognition, 
and/or behavior of the participant (Martinie, Olive, & Milland, 2010). This freedom of choice 
has been shown to induce cognitive dissonance, since participants cannot deny responsibility 
for the negative consequences and therefore attempt to reduce feelings of dissonance 
(Martinie, Milland, et al., 2013). In the low-choice condition, participants are not free to 
choose whether they engage in counter-attitudinal behavior and therefore get a justification 
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for their behavior (Brehm & Cohen, 1962). The participants in the low-choice condition can 
rationalize their behavior by denying responsibility for their behavior, and as a consequence, 
do not experience cognitive dissonance (Brehm & Cohen, 1962). Thus they are used as a 
control condition (Martinie et al., 2010). In the study of Brehm and Cohen (1962), 
participants were asked to write a counter-attitudinal essay, i.e. participants write an essay in 
favor of a subject, which contrasts to their initial attitude, cognition, or behavior (Martinie et 
al., 2010). After participants finished their essay, they got the opportunity to reduce their 
dissonance by means of an attitude change, which is then taken to confirm the presence of 
cognitive dissonance (Martinie, Milland, et al., 2013).  

The study of Rothgerber (2014) was able to induce cognitive dissonance and 
dissonance-reducing strategies in a meat consumption context by exposing participants to a 
description of a vegetarian. Vegetarians can remind omnivores of their undesirable behavior 
and therefore, trigger cognitive dissonance. Additionally, exposure to vegetarians also makes 
it difficult to adopt reducing-strategies such as avoidance, dissociation, and denial of animal 
pain. Also, the study of Bastian et al. (2012) showed that participants use the reduction 
strategy ‘denial of animal minds’ after eating meat and being reminded of the link between 
meat and animal suffering. The study showed that animals who are commonly consumed are 
ranked with less mental capacity and therefore demonstrated the presence of cognitive 
dissonance in a meat consumption context.  

Summarizing, earlier research has shown to induce cognitive dissonance in an 
experimental setting by using the induced-compliance paradigm (Martinie, Milland, et al., 
2013), however to our knowledge this has not been done before in the context of meat 
consumption.    
 
1.6 Measuring cognitive dissonance in an experimental setting 
The presence and extent of cognitive dissonance in an experimental setting can be measured 
directly or indirectly (Martinie, Milland, et al., 2013). Prior research showed that cognitive 
dissonance could be measured directly, with physiological arousal measured using e.g., heart 
rate or skin conductance, and affect, measured through discomfort (Martinie, Milland, et al., 
2013). Cognitive dissonance is measured indirectly with the extent an individual uses a 
dissonance reduction strategy, e.g., attitude change (Martinie, Milland, et al., 2013). 
 
1.6.1 Attitude change as a measure for cognitive dissonance  
It was hypothesized that individuals who experience cognitive dissonance may adopt an 
attitude that is more consistent with their counter-attitudinal behavior as a dissonance 
reduction strategy (Martinie, Milland, et al., 2013). Cook, Pallack, Storms, and McCaul 
(1977) emphasize that in an experimental setting, e.g., an induced-compliance procedure, 
attitude change mostly does not mean the adoption of a contrary attitude but represents a shift 
from an initial position towards a more moderate position. Participants who experienced 
cognitive dissonance become more favorable towards the counter-attitudinal behavior than 
participants who did not experience cognitive dissonance. Earlier research reported a change 
in attitude and therefore, cognitive dissonance, with a pre- and post-measurement of attitude 
(Croyle & Cooper, 1983; Elliot & Devine, 1994). More recent studies compared only post-
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attitude between the experimental and the control group since only the experimental group 
has a reason to be more favorable towards the counter-attitudinal behavior (Harmon-Jones, 
2000; Martinie et al., 2010). Almost all dissonance research measured self-reported attitude 
using a single-item Likert scale (Martinie, Milland, et al., 2013). 
Even though prior research has shown that attitude change is a reliable measure of cognitive 
dissonance it could be influenced by multiple factors (Martinie et al., 2013 ). Martinie et al. 
(2013) argued that measuring attitude change with attitude measured at a post-experimental 
stage is erroneous since participants initial attitude is unknown. Nonetheless, a pre-
experimental measurement of attitude could lead to resistance to change (Scheier & Carver, 
1980). Resistance to change is an internal conflict between the awareness of needing to 
change your attitude after having performed counter behavior and the initial attitude (Scheier 
& Carver, 1980). The study of Jermias (2001) found out that people who are resistant to 
change when experiencing cognitive dissonance are engaged in their initial attitude and 
therefore do not want to change even though this has negative consequences.  

Resistance to change could be prevented by collecting data with different 
experimenters (Cook et al., 1977), presenting the relevant pre- and post-measurement on 
different dates (Widgery & Miller, 1973). However, Elkin and Leippe (1986) argued that 
people are unable to recall their initial attitude after counter-attitudinal behavior, which may 
result in unintentional attitude change. Furthermore, according to Martinie et al. (2013), 
attitudes are very often multidimensional and consist of affective, cognitive, and behavioral 
dimensions. She argues that a single-item attitude scale, which is used in dissonance research, 
is inadequate for general theoretical conclusions about attitude change. In addition, prior 
research found a relationship between attitude change and the length of the counter-attitudinal 
essay when there are no negative consequences attached to the counter behavior (Joule & 
Beauvois, 1997; Rabbi, Brehm, & Cohen, 1959). More extended essays produce less attitude 
change since participants have the time to create their justification and therefore, cognitions 
consistent with the counter behavior (Harmon-Jones, 2000). When participants have 
cognitions consistent with the counter behavior, according to the theory of Festinger (1979), 
they will not experience cognitive dissonance and therefore have no reason to change their 
attitude (Harmon-Jones, 2000).  

Self-reported attitude change is often used in an experimental setting to prove the 
presence of cognitive dissonance (Martinie, Milland, et al., 2013). However, researchers 
should be careful with their measurement method, since many factors can influence the 
magnitude (Martinie, Milland, et al., 2013). 
 
1.6.2 Discomfort as a measure for cognitive dissonance 
Elliot and Devine (1994) created the ‘dissonance thermometer’ questionnaire in order to 
measure cognitive dissonance through self-reported discomfort (Martinie, Milland, et al., 
2013). The questionnaire measures discomfort, negative self, positive self, and 
embarrassment. Prior research stated that participants who experienced cognitive dissonance 
reported more discomfort compared to participants who did not experienced cognitive 
dissonance (Elliot & Devine, 1994; Harmon-Jones, 2000). In contrast to earlier research, 
Harmon-Jones (2000) provided evidence that cognitive dissonance increases negative 
feelings, even in situations when there are no aversive consequences for the individual. 
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Discomfort decreases after participants have the opportunity to reduce their dissonance by 
attitude change (Martinie, Milland, et al., 2013). A disadvantage of the dissonance 
thermometer is that it can affect the process of dissonance (Elliot & Devine, 1994). 
Pyszczynski, Greenberg, Solomon, Sideris, and Stubing (1993) found a decrease in attitude 
change when affect was reported and suggested that more discomfort is related to less attitude 
change.   
 
1.6.3 Physiological Arousal as a measure for cognitive dissonance 
Besides, being a subjective measure, measures of physiological arousal could be a direct 
measure of behavior or psychological phenomena like cognitive dissonance (E. B. Falk et al., 
2010; Emily B. Falk, Berkman, Whalen, & Lieberman, 2011; Fox, Henderson, Rubin, 
Calkins, & Schmidt, 2001; Martinie, Milland, et al., 2013). Physiological arousal could be 
measured in features of the nervous system, which are divided in the sympathetic and 
parasympathetic nervous system (Matic, 2014). Heart rate (HR), skin conductance level 
(SCL), and skin conductance responses (SCRs) are measures of the sympatric nervous system 
and therefore, increase when an individual is aroused (Matic, 2014). Heart rate variability is 
measured with root mean square successive difference (RMSSD) and standard deviation of 
NN intervals (SDNN), which are measures of the parasympathetic nervous system and 
therefore, decrease when an individual is aroused (Matic, 2014). The field of 
psychophysiology has used physiological measures to gain knowledge about the interaction 
between mind and body (Stern et al., 2012).  

Focusing more on the research question of the current research, earlier research has 
shown that cognitive dissonance causes autonomic physiological arousal using functional 
Magnetic Resonance Imaging (fMRI) and is predictive for the magnitude of cognitive 
dissonance (Van Veen, Krug, Schooler, & Carter, 2009). Cognitive dissonance caused a 
significant increase in heart rate, galvanic skin response, and nonspecific skin conductance 
responses (Croyle & Cooper, 1983; Elkin & Leippe, 1986; Losch & Cacioppo, 1990; Mann, 
Janis, & Chaplin, 1969).  

Besides being a measure of cognitive dissonance, prior research has shown that the 
physiological arousal caused by cognitive dissonance can be used to gain more knowledge 
about the nature of cognitive dissonance and be used to create different measure methods 
(Martinie et al., 2010; Van Veen et al., 2009). The study of Van Veen et al. (2009), examined 
the nature of cognitive dissonance with brain imaging. The study demonstrated that activation 
of the anterior cingulate cortex and dorsal anterior insula were caused by cognitive 
dissonance. These brain areas are associated with negative emotions (Craig, Reiman, Evans, 
& Bushnell, 1996; Critchley, 2005). Besides, an increase in facial muscle activity related to 
negative affects during the composition of a counter-attitudinal essay was found for 
participants who experienced cognitive dissonance (Martinie, Olive, Milland, Joule, & Capa, 
2013). In addition, the arousal caused by cognitive dissonance could be measured using an 
alternative method and therefore create possibly an additional reliable measure (Martinie et 
al., 2010). The arousal caused by cognitive dissonance can boost the performance of simple 
tasks (Martinie et al., 2010). The study of Martinie et al. (2010) showed that the arousal due 
to dissonance improved reaction time and writing fluency.  
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To the best of our knowledge, dissonance research did not establish a relation between 
heart rate variability and cognitive dissonance. Nonetheless, earlier research found a 
relationship between physiological arousal and cognitive dissonance for other physiological 
measures like heart rate, skin conductance level, and skin conductance responses (Croyle & 
Cooper, 1983; Elkin & Leippe, 1986; Losch & Cacioppo, 1990; Mann et al., 1969). However, 
to the best of our knowledge, no relationship between physiological arousal and cognitive 
dissonance in the context of meat consumption has been reported.  
 
1.7 Hypotheses 
In order to contribute to persuasion research in the context of meat consumption, this study 
aimed to find out if cognitive dissonance as experienced in the context of meat consumption 
behavior is reflected in a person’s physiology. It is expected that in the context of meat 
consumption, cognitive dissonance will reflect in psychophysiology, since prior research 
already established a relationship between meat-eating and cognitive dissonance as well as 
between cognitive dissonance and physiological arousal (Martinie, Milland, et al., 2013; 
Rothgerber, 2014). Therefore, based on the previously presented literature, the following 
main hypothesis is developed:  
 

H1: Cognitive dissonance in the context of meat consumption will reflect in physiology. 
 
Several studies reported more physiological arousal for individuals experiencing cognitive 
dissonance compared to individuals who did not (Croyle & Cooper, 1983; Elkin & Leippe, 
1986; Losch & Cacioppo, 1990; Mann, Janis, & Chaplin, 1969). Therefore, we expected the 
following: Participants who experience cognitive dissonance will exhibit higher levels of 
cardiovascular arousal as indicated by increased heart rate (HR) and decreased heart rate 
variability (HRV) measured with root mean square successive difference (RMSSD) and 
standard deviation of NN intervals (SDNN). The following sub hypothesizes are developed. 

 
H1a: Higher HR response will be measured for the participants who experience cognitive 

dissonance than for participants who did not experience cognitive dissonance. 
 

H1b: Lower RMSSD and SDNN response will be measured for the participants who 
experienced cognitive dissonance than for participants who did not experience cognitive 

dissonance. 
 
Based on earlier research, the following is expected: Participants who experienced cognitive 
dissonance will exhibit higher levels of electrodermal activity during the essay task as 
indicated by increased skin conductance level (SCL) and skin conductance responses (SCRs) 
Therefore, the following sub hypothesis is developed. 
 

H1c: Higher SCL and more SCRs responses will be measured for the participants who 
experience cognitive dissonance than for participants who did not experience cognitive 

dissonance.  
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2 Method 
2.1 Design 
To determine if cognitive dissonance in a meat consumption context is measurable in 
peripheral physiology a laboratory study was executed, in which meat eaters wrote a counter-
attitudinal essay about the benefits of a meatless diet. The study consisted of a between-
subject design with two experimental conditions, called the high- and low-choice, intending to 
manipulate the amount of cognitive dissonance induced: the participants in the low choice 
condition were obligated to write the counter-attitudinal essay. Since they had no choice, they 
were not expected to experience cognitive dissonance. The participants in the high-choice 
condition were advised, but not obligated, to write the counter-attitudinal essay.  Dissonance 
was measured using self-reported attitude, self-reported discomfort and writing fluency. In 
both conditions, cardiovascular arousal and electrodermal activity were measured during the 
whole experiment. 
 
2.2 Participants 
Seventy-nine participants from the JFS database from the Human-Technology Interaction 
Group of the Eindhoven University of Technology were recruited. The sample consists of 
thirty-six females and forty-three males. The age ranged from 18 to 60 years (M= 24.03, SD= 
5.17). Sixty-nine of the total sample were students, and ten were not. Participants received 
course credits or monetary compensation for participation. Only people who eat meat at least 
five times a week were included in the sample. This inclusion criterion was established to 
ensure that the manipulation could indeed induce counter-attitudinal behavior. Sufficient 
English language skills were also required since the questionnaires and task description were 
stated in English. Lastly, participants with any cardiovascular diseases were also excluded 
from the final sample because these might interfere with the interpretation of the 
physiological data. To determine if individuals met these inclusion criteria, an online pre-
questionnaire (see appendix C) was conducted. 
 
2.3 Main task and manipulation 
An essay task was used to induce cognitive dissonance during the experiment. Participants 
were asked to compose a counter-attitudinal essay about the benefits of a meatless diet, which 
had to consist of an introduction, a body including three arguments, and a conclusion. 
Participants had only five to seven minutes to compose the essay in either English or Dutch, 
as the composition of fewer counter-attitudinal arguments induces a greater extent of 
cognitive dissonance (Joule & Beauvois, 1997; Rabbi et al., 1959).  However, a minimum of 
five minutes was necessary for sufficient physiological data collection (Camm, Evans, Ward, 
& Martin, 1980). The researcher provided an essay form (see appendix B), which was 
designed in a way that a minimum composing time of five minutes was guided.  

In order to induce cognitive dissonance, the essay task was introduced by a 
manipulation text similar to earlier research (Elliot & Devine, 1994; Harmon-Jones, 2000; 
Martinie et al., 2010). The manipulation text tried to motivate participants to perform the 
essay task and feel responsible for the possible negative consequences. Participants were told 
INHERIT received the essay, to increase the credibility and make sure participants fully 
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engaged in the counter-attitudinal behavior. The following text introduced the essay task for 
both conditions: 
 

The HTI department conducts this study in collaboration with INHERIT. INHERIT is a 
European Union project about stimulating effective policies, practices, and innovations that 
address key stressors of health and environment. The purpose of this study is to investigate 
students’ opinions on these topics. More specifically, INHERIT is interested in the opinions of 
students on becoming a vegetarian. We want to collect as many arguments as possible pro or 
contra the issue of becoming a vegetarian. Past research has shown that one of the best ways 
to get arguments on both sides of the issue is to ask people to write an essay favouring only 
one side of the issue. Afterwards, INHERIT will analyse the essays and report the findings. 
Researchers from the HTI department will analyse the physiological reactions during the 
task. 
 
After the introduction, the following text was displayed to participants in the high-choice 
condition: 
 

Currently, we have sampled enough arguments against humans becoming vegetarian. 
Thus, to finish the study, we need people to write an essay in favour of humans becoming 
vegetarian. Therefore, although it is your choice, we would really appreciate it if you would 
write multiple arguments that firmly argue in favour of everyone becoming vegetarian.  
 
Other than the high-choice condition, participants in the low-choice condition were not given 
a choice and were told that the computer assigned them to write in favour of a meatless diet. 
Participants assigned to the low-choice condition saw the following text:  
 

The computer assigns people to write either an essay in favour of humans becoming 
vegetarian or an essay against humans becoming vegetarian. You have been randomly 
assigned to write an essay in favour of humans becoming vegetarian. Thus, you are to write 
multiple arguments that firmly argue in favour of everyone becoming vegetarian. 
 
2.4 Measurements and materials 
2.4.1 Demographic information  
Demographic information is collected with a pre-questionnaire, that asked to report gender, 
age, and being a student or not. 
 
2.4.2 Perceived freedom of choice 
In order to determine if the manipulation was successful, participants were asked to indicate 
how much freedom of choice they experienced in composing the essay. The following 
question was posited: ‘How much choice did you have to write or not write the essay?’ The 
participants were asked to answer the question with a seven-point Likert scale from ‘no 
choice at all’ to ‘a great deal of choice’. This manipulation check is in line with prior 
research on cognitive dissonance (Elliot & Devine, 1994; Harmon-Jones, 2000; Martinie et 
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al., 2010). The post-questionnaire containing the previous question can be found in Appendix 
D.   
 
2.4.3 Measures of cognitive dissonance 

2.4.3.1 Attitudes towards vegetarianism 
Based on earlier research (Elliot & Devine, 1994; Harmon-Jones, 2000; Martinie et al., 2010), 
the presence of cognitive dissonance was established by using two items measuring attitude 
on a 7-point Likert scale ranging from ‘strongly negative’ to ‘strongly positive’. The items 
assessed how participants felt about ‘a vegetarian diet’ and ‘becoming a vegetarian’. By 
averaging participants’ answers to these two questions for both phases we were able to 
construct reliable measures of a participant’s attitude about a meatless diet (Cronbach’s alpha 
= .804). The pre- and post-questionnaire including the two scales measuring attitude can be 
found in Appendix D.   
 
2.4.3.2 Dissonance thermometer 
The presence of cognitive dissonance was also measured using the 14 items ‘dissonance 
thermometer’ questionnaire, which assesses affect, e.g. ‘optimistic’, ‘uncomfortable’, and 
‘annoyed at myself’, using a seven-point Likert scale ranging from ‘does not apply at all’ to 
‘applies very well’ as it was felt at the moment in time (Lee, 2017). According to prior 
research (Elliot & Devine, 1994; Harmon-Jones, 2000), the presence of cognitive dissonance 
is established with discomfort (Cronbach’s a = .586), consisting of the items ‘Uneasy’, 
‘Uncomfortable’, and ‘Bothered’ of the dissonance thermometer. The dissonance 
thermometer questionnaire can be found in Appendix D.   
 
2.4.3.3 Writing fluency  
The study of Martinie et al. (2010) found that writing fluency can be used as a measure of 
cognitive dissonance, since participants who experienced cognitive dissonance have a higher 
writing fluency compared to participants who did not experience cognitive dissonance. 
Writing fluency is expressed in words per minute. The researcher counted the number of 
words, and the system registered the composing time. This process could not be automated 
since the essay had to be written with pen and paper due to the sensors that measured 
electrodermal activity.  
 
2.4.4 Physiology 
Cardiovascular arousal (ECG) and electrodermal activity (EDA) were measured with a MoBi 
device with a sampling frequency of 1024 Hz and AC voltage. In order to measure ECG, the 
MoBi device used ECG electrodes. Three sticker electrodes were placed on the body 
according to the standard II lead positioning: two for the bipolar input and one for the 
participants ground. EDA was measured with galvanic skin response (GSR); two electrodes 
were placed on the soft parts of the second phalanx of the middle and ring finger of the non-
dominant hand. 
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2.5 Procedure 
Individuals registered in the JFS database from the Human-Technology Interaction Group at 
the Eindhoven University of Technology were invited for the experiment. The individuals 
were asked to fill out a short online survey to determine if the individual met the inclusion 
criteria: eating meat at least five times a week, being fluent in English, and having no 
cardiovascular disorders. After the confirmation that the inclusion criteria were met, 
participants were referred to the information letter containing the conditions of the study. By 
clicking on the confirmation button, participants agreed to the terms of the experiment. After 
this agreement, another online survey was conducted, the pre-questionnaire, asking about 
their attitude towards a vegetarian diet and meat reduction intentions. The pre-questionnaire 
was performed online and outside the lab, and after its completion, participants were asked to 
make a reservation for the lab session with a seven-day interval. A seven-day interval was 
chosen in order to avoid recall of previous answers when answering the same questions in the 
lab. The invitation asked participants not to drink coffee and not to exercise two hours before 
the experiment in order not to confound the physiological measurements.  

 
After welcoming the participants in the General-Purpose Lab of the Eindhoven University of 
Technology, the researcher emphasized that the study is about writing, attention, and lifestyle. 
The researcher explained that sensors would be placed on the non-dominant hand (two 
sensors) and chest (three sensors) in order to measure physiological reactivity during the 
experiment. Next, the researcher explained that the data would be processed anonymously, 
and the participants could quit the experiment at any moment. If participants agreed with the 
conditions of the experiment, they were asked to sign the informed consent (see appendix A).  

After the participants signed the informed consent, they were asked to take place 
behind a desk, in front of a window, of the lab cubicle. A laptop, a MoBi device, and an essay 
form were placed on the desk. The researcher asked the participants to place the sensors and 
assisted if necessary.  

Next, the task was explained more in-depth. The researcher explained that the study 
started with a relaxation video to record baseline levels of physiology, which was followed by 
an essay task. Participants were asked to compose the essay with pen and paper, since using 
the keyboard would disturb the physiological measurement by the electrodes placed on the 
fingers.  It was explained that specific requirements of the essay and further explanation 
would be displayed on the screen in the lab cubicle and that participants would be asked by 
text on the screen to compose a good essay, in an appropriate style and with a clear structure. 
It was also emphasized that the participants should not make a rough draft and that they were 
required to write the text directly on the sheet of paper. The researcher explained that 
participants would hear a beep sound after five minutes (a reminder to finish up the essay) and 
after seven minutes (the end of the composing time). The researcher addressed that 
participants should not feel stressed if they did not finish the essay after seven minutes, but 
did ask them to try to finish the essay as far as possible.  

After the researcher had left the cubicle, participants watched a relaxing video of six 
minutes for the baseline measurement. A computer script randomly assigned one of the two 
essay conditions to the participants and automatically displayed the explanation, in line with 
prior studies (Harmon-Jones, 2000; Jordens & Van Overwalle, 2005), for the essay task in 
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either condition. Participants were then directed to write the essay (see section 2.3). After five 
minutes, a beep sound played, and the system asked the participants to finish their essay. If 
participants did not finish the essay on time, a beep sound was played again after seven 
minutes. The experiment finished with a post-questionnaire (see appendix D). The post-
questionnaire started by presenting the dissonance thermometer, asking to report discomfort. 
Next, participants were asked again about their attitude towards a vegetarian diet and 
becoming vegetarian. Lastly, participants were asked how much choice they felt in writing the 
essay as the manipulation check. The participants took off their electrodes after the post-
questionnaire. Finally, participants were thanked, received their compensation, and debriefed.  
 
An overview of the structure of the experiment with the four phases: (online) pre-
questionnaire, baseline, essay task, and post-questionnaire can be found in figure 1. 
 

 
Figure 1. Overview of the experiment attention, writing, and lifestyle 

2.6 Analysis  
2.6.1 Pre-processing 
Physiological Arousal. The ECG data was analyzed and edited with the ECGan 1.0, an 
application of Boschman (2018). The application automatically detects R-peaks in order to 
calculate inter-beat intervals (IBI’s). The detected R-peaks were visually inspected for each 
participant and, if necessary, corrected by the researcher. 

IBI’s were filtered with following absolute criteria; IBI’s smaller than 0.4 or larger 
than 1.4 were deleted. Additionally, IBI’s that were further from the personal mean than three 
times the standard deviation were deleted. For the statistical analyses, average HR, RMSSD, 
and SDNN were calculated per experiment phase (baseline and essay phase), the last five 
minutes of the baseline phase and the first five minutes of the essay phase, for each 
participant using the filtered IBI values. HR was calculated by dividing sixty over the average 
IBI value for every phase and participant. SDNN was calculated by taking the standard 
deviation of the IBI values for every phase and participant. RMSSD was calculated by taking 
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the root mean square successive IBI differences for each phase and participant of the IBI’s 
which met the criteria and were included. The successive IBI difference was only calculated 
with included IBI’s which were measured directly after each other, otherwise a missing for 
generated.   

SCL and SCRs were calculated from EDA output. To correctly calculate SCL and 
SCRs, the EDA data were downsampled to 2 Hz and filtered with a 0.5 Hz low pass 
Butterworth filter. SCRs was calculated by counting the number of SCL peaks per phase and 
then divided by the number of minutes of that phase (Cacioppo, Tassinary, & Berntson, 
2001).  

Physiological reactivity was calculated by subtracting the average physiological 
arousal during the baseline phase from the average physiological arousal during the essay task 
per measure for every participant. Physiological reactivity further from the group mean than 
three times the standard deviation was considered as an outlier and deleted. 
 
2.6.2 Statistical analysis 
If necessary, variables were transformed according to earlier procedures (Osborne, 2010) and 
assumptions for the statistical tests were checked. An independent t-test was executed to 
determine the effect of the manipulation. The presence of cognitive dissonance during the 
experiment, as measured through post-attitude, attitude change, discomfort and writing 
fluency, was examined with four independent t-tests comparing the two groups. Also, five 
independent t-tests comparing the two groups were used to examine the reflection of 
cognitive dissonance in physiological reactivity for each measure (HR, RMSSD, SDNN, 
SCL, and SCR).  
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3. Results 
The following section tests the hypotheses of the current study. Two participants did not 
adhere to the essay task, and for one participant, a link between the pre- and post-
questionnaire could not be made. Due to technical problems, four participants did not have a 
composing time of five minutes. Therefore, the data of these seven participants were not used 
in the whole analysis. Furthermore, the physiological data of two participants could not be 
processed due to measurement errors and therefore, their physiological data were excluded. 
The physiological data of an additional three to five participants per measure were excluded 
because their data was further from the group mean than three times the standard deviation 
and therefore considered an outlier. Appendix F gives an overview of the deleted data points.  
 
3.1 Comparisons between the High- and Low-Choice Conditions 
3.1.1 Manipulation check through perceived freedom of choice 
The results of current study found no evidence that participants in the high-choice condition 
reported a significant higher amount of perceived freedom of choice in the composition of the 
essay (M = 3.543, SD = 0.349) compared to participants in the low-choice condition (M = 
3.237, SD = .305) after performing an independent t-test (t (75) = .663, p = .510). These 
results suggest a failed manipulation. Therefore, we expect no difference in the induction of 
cognitive dissonance between the high- and low-choice conditions. Figure 2 shows the mean 
self-reported perceived freedom of choice for the high- and low-choice condition.  

 

  
Figure 2. Average self-reported perceived freedom of choice for the high- and low-choice conditions 

3.1.2 Cognitive dissonance through attitude  
To test the presence of cognitive dissonance, two independent t-test were performed using 
self-reported post-attitude and attitude change (both averaged over attitude towards a 
vegetarian diet and towards becoming a vegetarian). 

The results found evidence that participants in the high-choice condition reported a 
different average post-attitude (M = 3.671, SD = 1.194) than participants in the low-choice 
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condition (M= 4.263, SD = 1.184)(t (71) = -2.125, p = .037). However, after the Bonferroni 
correction the results are not significant1 any more. Also, the results found no evidence that 
participants in the high-choice condition reported a different average attitude change (M = 
.353, SD = 1.056) than participants in the low-choice condition (M= .421, SD = .990)(t (70) = 
-.283, p = .778). Concluding, no evidence was found for the presence of cognitive dissonance. 
Figure 3 shows the average self-reported attitude towards a vegetarian diet and becoming a 
vegetarian over time for the high- and low-choice conditions.  
 

    
Figure 3. Average attitude towards a vegetarian diet and becoming a vegetarian as a function of time for the high- and low-

choice conditions 

3.1.3 Cognitive dissonance through discomfort   
Results from an independent t-test with self-reported discomfort found no evidence that 
participants in the high-choice condition reported more discomfort after writing the counter-
attitudinal essay (M = 2.667, SD = .196) than participants in the low-choice condition (M = 
2.807, SD = .198)(t (71) = -.503, p = .617). Thus, no evidence was found for the presence of 
cognitive dissonance. Figure 4 shows the average self-reported discomfort for each condition. 

 
1 A p-edest was executed in order to correct for type I error and familywise error rate. Bonferroni correction 
divides the p-values by the number of comparisons. In this study, fourteen statistical tests were performed; 
therefore p-values < .004 are considered significant after the Bonferroni correction. 
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Figure 4. Average self-reported discomfort for the high- and low-choice conditions 

 
3.1.4 Cognitive dissonance through writing fluency  
For writing fluency (words per minute), the results showed no evidence that the participants 
in the high-choice condition had a higher writing fluency during the composition of the 
counter-attitudinal essay (M = 18.869, SD = .803) compared to participants in the low-choice 
condition (M = 17.757, SD = .648). An independent t-test showed the following results: t (71) 
= 1.087, p = .281, and therefore found no evidence for the presence of cognitive dissonance. 
Figure 5 shows the writing fluency for the high- and low-choice conditions. 
 

 
Figure 5. Average writing fluency for the high- and low-choice conditions 
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3.1.5 Cognitive dissonance through physiological arousal  
To test the hypotheses, five independent t-tests were performed with physiological reactivity 
through HR, RMSSD, SDNN, SCL, and SCR as independent variables. The assumption of a 
normal distribution was met for the data of SCL after transforming the data by adding one to 
each data point and transforming the data using a square root divided by one. The data of 
SDNN and RMSSD could not be transformed in order to meet the assumption of a normal 
distribution; therefore, two non-parametric t-tests were performed.  

No evidence was found that participants in the high-choice condition showed more 
physiological reactivity during the composition of the counter-attitudinal essay than 
participants in the low-choice condition. Thus, no reflection of cognitive dissonance was 
found in the physiological data. The results of the independent t-tests are shown in table 1. 
Figure 6, 7, 8, 9, 10 shows the average HR, RMSSD, SDNN, SCL, and SCR over time and 
between the high- and low-choice conditions.  
 
Independent t-tests in relation to physiological arousal 
 Condition   

 High-choice 
M 

Low-choice 
M 

 
t 

 
df 

HR reactivity 4.727    
(4.189)     

4.959     
(4.012)   

-0.235 67 

RMSSD reactivity -.002   
(.012)   

-.005    
(.009) 

1.197 56.831 

SDNN reactivity -.003     
(.015)    

-.004     
(.013)  

0.347 60.142 

SCL reactivity   .702   
(.123)    

.668         
(.156)     

0.989 65 

SCR reactivity -.377   
(4.470)    

.560 
(5.488) 

-0.754 65 

Note. * = p < .05, *** = p < .001. The mean is given per physiological measure for each 
condition. Standard deviations appear in parentheses below means. For RMSSD & SDNN is a 
non-parametric t-test performed.  
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Figure 6. Average HR for the baseline and essay phases and both conditions 

 

 
Figure 7. Average RMSSD for the baseline and essay phases and both conditions 
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Figure 8. Average SDNN for the baseline and essay phases and both conditions 

 

 
Figure 9. Average SCL for the baseline and essay phases and both conditions 
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Figure 10. Average SCR for the baseline and essay phases and both conditions 

 
3.2 Post-hoc analysis 

3.2.1 Relations with attitude change 
Since the manipulation failed, and no significant difference in perceived freedom of choice 
between the two groups (high- and low-choice) was established, a bi-split was conducted. The 
bi-split created the two initially intended groups; one group consisting of participants who 
experienced cognitive dissonance and one who did not. Average attitude change was used to 
conduct the bi-split. Attitude (change) is the most common used measure to confirm the 
presence of cognitive dissonance (Martinie, Milland, et al., 2013). Since a two-item scale was 
used in the current study to collect attitudes, the measured average attitude change contained 
the average of attitude change for both items. The first group included participants who 
reported a more positive attitude towards a vegetarian diet and becoming vegetarian after the 
essay task and is named “positive attitude change”. The second group includes participants 
who reported a more negative attitude or did not develop their attitude towards a vegetarian 
diet and becoming vegetarian after the essay task and is named “no positive attitude change”. 
Figure 11 shows the distribution of average attitude change after the manipulation and the two 
new groups.   
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Figure 11. Distribution of average attitude change  

The bi-split, conducted with attitude change, was used to perform independent t-tests 
equivalent to the tests performed in section 3.1. Similar to the results in section 3.1, no 
significant results were obtained. The results obtained with the conditions “positive attitude 
change” and “no positive attitude change” are included in appendix E. 
 
3.2.2 Correlations with attitude change in relation to physiological reactivity 
Five Pearson’s product-moment correlation tests were executed to examine if there is a 
relationship between physiological reactivity and average attitude change. The assumption 
normal distribution was met after transforming the variables RMSSD, SCL, and SCR. 
RMSSD was transformed by adding one to each data point and raising the data to the power 
six. SCL was transformed by dividing 1 through the square root of the data points. SCR was 
transformed by adding fifty to each data point and raising the data to the power three.   

The results provided no evidence for a correlation between physiological reactivity, 
measured with HR, SCL, or SCR, and the average attitude change towards a vegetarian diet 
and becoming vegetarian (r (68) = -.179, p = .144; r (66) = .127, p = .301; r (66) = -.018, p = 
.884, respectively). Evidence was found for a significant correlation between RMSSD and 
SDNN reactivity and average attitude change towards a vegetarian diet and becoming 
vegetarian (r (67) = .243, p = .047; r (68) = .295, p = .015, respectively). However, after a 
Bonferroni correction these results were no longer significant.2 Figures 12, 13, 14, 15, and 16 
show the correlations between physiological reactivity and average attitude change in 
scatterplots. 
 
 

 
2  A p-adjusted test was executed in order to correct for type I error and familywise error rate. Bonferroni 
correction divides the p-values by the number of comparisons. In this study, fourteen statistical tests were 
performed; therefore p-values < .004 are considered significant after the Bonferroni correction. 
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Figure 12. Correlation between HR reactivity and average attitude change 

 

 
Figure 13. Correlation between RMSSD reactivity and average attitude change 
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Figure 14. Correlation between SDNN reactivity and average attitude change 

 

 
Figure 15. Correlation between SCL reactivity and average attitude change 
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Figure 16. Correlation between SCR reactivity and attitude change 
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4. Discussion 
In order to contribute to the persuasion research in the context of meat consumption, this 
study aimed to find out if there is a relationship between cognitive dissonance experienced in 
a meat consumption context and psychophysiology. Therefore, the following research 
question was formulated: “Is cognitive dissonance in the context of meat consumption 
reflected in psychophysiology?” A laboratory study with a high-choice condition, asking 
participants to write a counter-attitudinal essay, known to induce cognitive dissonance, and a 
low-choice condition, obligating the participants to write a counter-attitudinal essay was 
executed. Cardiovascular arousal and electrodermal activity were measured during the whole 
experiment in both conditions.   

The presence of cognitive dissonance was assessed with post-attitude, attitude change, 
discomfort, and writing fluency. These measures were compared between the high- and low-
choice condition. Results of the current study provided no evidence in support of our 
expectations; participants did not report more experienced cognitive dissonance in the high-
choice condition compared to the low-choice condition. The reflection of cognitive 
dissonance in physiological arousal was measured by the correlation with average attitude 
change with HR, RMSSD, SDNN, SCL, and SCR. Again, the results of our study provided no 
evidence that there is a relationship between physiological arousal (HR, RMSSD, etc.) and 
average attitude change, which contrasts to our hypotheses.  

We will now discuss these findings in the context of exiting literatures and with 
respect to future research. 

 
4.1 Cognitive dissonance compared between the high- and low-choice condition 
The results showed that the essay task did not induce a higher amount of cognitive dissonance 
for the experimental condition, as was expected following the induced-compliance paradigm. 
In addition, no difference in physiological arousal was found between the high- and low-
choice conditions. These results were in contrast with the hypotheses of this study, which 
were based on earlier research. Earlier research in a different context found higher levels of 
perceived freedom of choice in the high-choice condition and therefore a higher amount of 
cognitive dissonance and a relationship between cognitive dissonance and physiological 
arousal  

A possible explanation for the results is the inclusion criterion. Participants were 
selected based on self-reported meat-eating habits, whereas earlier research selected 
participants on attitude (Croyle & Cooper, 1983; Elliot & Devine, 1994; Harmon-Jones, 2000; 
Martinie et al., 2010). The present experimental design focused on cognitive dissonance 
caused by inconsistency between behavior and attitude, which is in line with the theory of 
Festinger (1957), who claims that cognitive dissonance occurs with inconsistency in 
cognition, attitude, and/or behavior. However, by selecting the sample of this study using 
meat-eating habits, the assumption was made that attitude was in line with behavior. In 
hindsight, this assumption may have been erroneous since the results showed that participants 
reported a positive and neutral initial attitude towards a vegetarian diet and becoming 
vegetarian on average. In earlier research participants had an initial negative attitude towards 
the counter-attitudinal behavior (Croyle & Cooper, 1983; Elliot & Devine, 1994; Harmon-
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Jones, 2000; Martinie et al., 2010). Therefore, it could be that participants did not experience 
cognitive dissonance since they already held an attitude consistent with the counter behavior. 

Another possible explanation is the length of the counter-attitudinal essay. In order to 
collect sufficient physiological data, a minimum of five minutes composing time was 
necessary (Camm et al., 1980). However, earlier research reported that more arguments in a 
counter-attitudinal essay cause a decrease in attitude change when there are no aversive 
consequences for the individual (Joule & Beauvois, 1997; Rabbi et al., 1959) More extended 
essays allow participants to produce justifications and therefore, create more cognitions 
consistent with the counter-attitudinal behavior (Harmon-Jones, 2000). The essay task of 
earlier studies lasted three minutes or even one sentence (Croyle & Cooper, 1983; Elkin & 
Leippe, 1986; Harmon-Jones, 2000). In the present study, the extent of reported attitude 
change is likely influenced by the composing time, and possibly, therefore, no significant 
difference between the groups was found.  

The most likely explanation for the results between the high- and low-choice condition 
is the failure of the manipulation. Participants did not report more perceived freedom of 
choice in the high-choice condition compared to the low-choice condition. According to 
earlier research, cognitive dissonance appears when individuals perceive being free in 
choosing their behavior and still choose for a counter-attitudinal behavior (Martinie, Milland, 
et al., 2013). The perceived freedom causes a feeling of responsibility for the negative 
consequences and therefore contributes to the induction of cognitive dissonance (Martinie, 
Milland, et al., 2013). Earlier research assumed induction of cognitive dissonance for 
participants in the high-choice condition with a successful manipulation. However, due to the 
failed manipulation, it is unclear which participants experienced cognitive dissonance. 
Therefore, it cannot be said if cognitive dissonance reflects in physiological arousal by using 
the high- and low-condition.  

These factors might explain that no difference was found between the high- and low-
choice condition. 

 
 A reason for the ineffective manipulation is likely the manipulation strength. 
Participants were asked to write an essay for INHERIT, which is an external European Union 
project. In other studies, participants wrote an essay for the university or research committee 
where they studied, most likely a known institute for the participants (Elkin & Leippe, 1986; 
Elliot & Devine, 1994; Martinie et al., 2010). Besides, the participants in earlier research 
possibly perceived having a contribution to the adverse consequences by composing the 
counter-attitudinal behavior, namely a higher tuition fee, since they wrote an essay for an 
organization who has the power to influence tuition fees. The manipulation of the present 
study may not have had enough negative consequences since INHERIT is an external party 
who cannot influence the diets of the participants and therefore this has possibly decreased the 
strength of the manipulation. This factor might explain why the manipulation failed. 
  
4.2 Using attitude change as a measure of cognitive dissonance 
As a result of the failed manipulation, two new groups were created based on average attitude 
change according to the theory of cognitive dissonance (Festinger, 1957). One group 
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contained participants who experienced cognitive dissonance, and one group contained 
participants who did not. Again, these groups were unable to show a significant difference in 
experienced cognitive dissonance, using the other cognitive dissonance measures, affect and 
writing fluency, and physiological arousal. The results are not in line with the expectations, 
which are based on earlier dissonance theory (Festinger, 1957). There are multiple 
explanations for the lack of this finding.  

The study of Croyle and Cooper (1983) showed that even participants in the low-
choice condition, who should not experience cognitive dissonance, adjust their attitude. These 
findings suggest that it cannot be concluded that an individual who reported attitude change 
experienced cognitive dissonance. Therefore, it is unknown if the created group, containing 
participants who had a positive attitude change, actually experienced enough cognitive 
dissonance.  

This study performed a pre-measurement for attitude. Consequently, a pre-
experimental measurement of attitude could lead to resistance to change (Scheier & Carver, 
1980; Shaffer, 1995). Like earlier research suggested, this study used a time interval of seven-
days between the pre- and post-measurement to prevent resistance to change (Widgery & 
Miller, 1973). Nonetheless, due to the time interval, individuals could have changed their 
attitude without experiencing cognitive dissonance, since individuals forget their initial 
attitude and therefore report none existing attitude change (Elkin & Leippe, 1986).  

Another explanation could be that the bi-split is not sufficiently discriminating due to 
a small difference between the groups. There are several possible explanations of why there is 
such a small difference between the groups. First, the bi-split is made with average attitude 
change, which is a normally distributed variable. Splitting a variable with a normal 
distribution means that there is not a large difference between participants who showed a 
small attitude difference, and participants who did not show attitude change. This possibly 
might explain the non-significant difference in attitude change found between the groups. 
Second, the bi-split is based on the average attitude change, which was measured by two 
separate attitude questions and thus, in fact, was a two-item scale. Other than the present 
study, earlier research used a single-item scale to determine attitude change (Croyle & 
Cooper, 1983; Elkin & Leippe, 1986; A. J. Elliot & Devine, 1994; Harmon-Jones, 2000; 
Martinie et al., 2010). The two-item scale could have influenced the results. The first item of 
the scale could already have established a reduction in dissonance, as attitude change is a 
reduction method (McGrath, 2017). Therefore, by averaging out the responses of the two-item 
scale, a possible smaller attitude change could have been measured, indicating a lower extent 
of experienced cognitive dissonance than was actually the case. This may have influenced the 
effectiveness of the bi-split not sufficiently discriminating. Third, another explanation could 
be that the bi-split is not adequately discriminating due to the dissonance thermometer 
measuring discomfort. Participants were asked to report discomfort before they reported 
attitude. Pyszczynski et al. (1993) found that individuals who express their emotions are less 
likely to engage in a defensive maneuver, for example, reduction strategies. This suggests that 
responding to the dissonance thermometer, and therefore expressing emotions might have 
influenced the reported attitude change and therefore have influenced the discriminating 
factor, attitude change, between the groups. Fourth, section 3.1.1 showed that at the pre-
measurement participants were moderately and neutral towards a vegetarian diet and 
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becoming a vegetarian diet, whereas, other studies used participants whose initial attitude was 
negative towards the counter-attitudinal behavior. According to Cook et al. (1977), attitude 
shifts only to a more moderate position in an experimental setting. The participants in the 
present study were already moderately positive towards the counter-attitudinal behavior, and 
therefore, this probably influenced the extent of attitude change. Again, this might explain 
why the bi-split was not discriminating enough.  

The last possible explanation for the bi-split not being discriminating enough is the 
length of the counter-attitudinal essay. Explained in section 4.1, earlier research reported that 
more arguments in a counter-attitudinal essay cause a decrease in attitude change when there 
are no aversive consequences for the individual (Joule & Beauvois, 1997; Rabbi et al., 1959) 
which may have caused a decrease in reported attitude change and therefore influencing the 
effectiveness of the bi-split.  

These factors might explain why the bi-split method did not result in a significant 
difference in other cognitive dissonance measures. 
 
4.3 Cognitive dissonance reflecting in physiological arousal 
The potential reflection of cognitive dissonance in physiological arousal was also examined 
with Pearson product-moment correlations. This study was unable to establish a relationship 
between cognitive dissonance in a meat consumption context and psychophysiology using 
correlations. These findings are not in line with earlier research in a different context, which 
found a significant correlation between SCR and attitude change (Elkin & Leippe, 1986). 
 Like section 4.1 and 4.2 explained, this study was unable to prove the presence of 
cognitive dissonance. Even though some participants changed their attitude, it is unclear if 
this is due to the need of reducing dissonance. In addition, multiple factors, as described in 
section 4.1 and 4.2, possibly influenced the reported attitude change. A possible explanation 
for not finding a correlation between physiological arousal and attitude change could be that 
the participants did not experience cognitive dissonance, or we did not measure it sufficient 
since it remains unclear if the few participants who changed their attitude experienced 
cognitive dissonance. 

 
4.4 Implications and future research   
The results are in contrast with earlier research since earlier research was able to show the 
presence of cognitive dissonance through attitude, discomfort, and writing fluency (A. J. 
Elliot & Devine, 1994; Harmon-Jones, 2000; Martinie et al., 2010). Also, earlier research 
showed that cognitive dissonance reflects in physiological reactivity (Croyle & Cooper, 1983; 
Elkin & Leippe, 1986; Mann et al., 1969). Different from earlier studies, behavior was used as 
a sample inclusion criterium. It is likely that this inclusion criterium has contributed to the 
lack of significant results since participants reported attitude that was not in line with their 
behavior. These results implicated that in the context of meat consumption using an induced-
compliance paradigm, behavior is not a good inclusion criterium. This is in contrast with the 
theory of Festinger (1957), which state that cognitive dissonance occurs when attitude, 
cognition, and/or behavior are inconsistent.  
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However, future research might establish a direct relationship between cognitive 
dissonance caused by meat consumption and physiological arousal. Even though no study 
examined the presence of cognitive dissonance in meat consumption directly by physiological 
arousal, multiple studies showed indirectly that eating meat causes cognitive dissonance 
through dissonance reduction methods (Devine et al., 2004). Adding physiological measures 
to previously used research methods establishing a relationship between cognitive dissonance 
and meat consumption could possibly establish a relationship between physiological arousal 
and cognitive dissonance in a meat-eating context. An alternative method could be 
performing the same research method as the present method, but use attitude as inclusion 
criterium. This study used behavior to determine which individuals are suitable for the study, 
whereas prior studies used attitude (Bastian et al., 2012; Rothgerber, 2014). As a result of the 
inclusion criterium, participants had a moderately positive and neutral attitude towards the 
counter-attitudinal behavior. By selecting participants who have an initial negative attitude 
towards the counter-attitudinal behavior, the induction of cognitive dissonance should be 
assured.  

Establishing a relationship between cognitive dissonance caused by meat consumption 
and physiological arousal can contribute to persuasion research aiming to reduce meat 
consumption, since prior research showed that behavioral change could be predicted with 
physiological arousal (Martinie, Milland, et al., 2013; McGrath, 2017). Therefore, this can 
have a valuable contribution to dissonance research, since this establishes a new (direct) 
measure of cognitive dissonance in a meat consumption context and possibly a predictive 
measure for behavior change for further research. This new measure of cognitive dissonance 
in a meat consumption context can be used to examine the influence of induction of cognitive 
dissonance as a persuasion method on meat consumption.  
 According to Falk et al. (2010), future research should examine how omnivores can 
positively handle their perceived dissonance and go beyond their dissonance reducing 
strategies to decrease the negative consequences of meat consumption. Cognitive dissonance 
is an effective persuasion method (Dickerson et al., 1992). However, it is unknown if it could 
lead to meat reduction. Earlier research has shown that by creating a feeling of hypocrisy, 
cognitive dissonance can be used in persuasion (Dickerson et al., 1992). Great value for 
society can be achieved, if future research establishes a decrease in meat consumption using 
persuasion by inducing cognitive dissonance by applying the same method, as in earlier 
research, in a meat-eating context. Governments might use the knowledge to persuade the 
food-choice of consumers and therefore lower the meat consumption and their negative 
consequences.   
 
4.5 Conclusion 
This study was designed to examine the reflection of cognitive dissonance in 
psychophysiology in a meat-eating context. The presence of cognitive dissonance was 
measured mainly using average attitude change. Physiological arousal was measured through 
HR, RMSSD, SDNN, SCL, and SCR. The results did not show significant correlations 
between average attitude change and the physiological arousal measures. Therefore, this study 
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was unable to establish a psychophysiological relationship of cognitive dissonance in a meat-
eating context.  

The findings of this study are not in line with the expectations. A plausible explanation 
for these results is the inclusion criterium. In contrast to earlier research, the present study 
selected participants on behavior, which most likely influenced the induction of cognitive 
dissonance. In addition, this study used a two-item scale to measure attitude, which may 
influenced the measured attitude change and therefore, the reflection in psychophysiology.  

Finding a relationship between cognitive dissonance in a meat-eating context and 
physiological arousal would have contributed to persuasion research. An enormous societal 
value might be achieved if dissonance research establishes a decrease in meat consumption by 
using cognitive dissonance as a persuasion method. Prior research showed that behavioral 
change could be predicted using physiological arousal (E. B. Falk et al., 2010). Therefore, 
future research should try to establish a relationship between cognitive dissonance in a meat-
eating context and physiological arousal, despite the non-significant results of this study. 
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Appendix A: Informed Consent form 
Information form for participants 
This document gives you information about the study “Writing, Attention, and Lifestyle”. 
Before the study begins, it is important that you learn about the procedure followed in this 
study and that you give your informed consent for voluntary participation. Please read this 
document carefully.  
 
Aim and benefit of the study 
The aim of this study is to measure attention and physiology during essay writing. This 
information is used to contribute on the scientific research in psychophysiology. 
 
This study is performed by Yasmin Amel Gharib, a student under the supervision of Joyce 
Westerink, Hanne Spelt, & Jaap Ham of the Human-Technology Interaction group. 
 
Procedure  
You will first be asked to complete an on-line questionnaire before you are asked to select a 
time slot to visit the lab. In the lab, five sensors will be placed at the start of the experiment 
in order to measure the psychophysiology: Heartbeats and skin conductance will be 
measured. Figure 1 shows the placement of the sensors. You will be asked to attach the 
sensors to your skin, and after they have been placed, you are asked to write an essay and 
complete a survey 

 
   
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Risks 
The study does not involve any risks, detrimental side effects, or cause discomfort.  
 
Duration 
The instructions, measurements and debriefing will take approximately 45 minutes. This is in 
addition to the online pre-survey of 15 min. 
 

Figure 1: Placement sensors 
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Participants 
You were selected because you were registered as participant in the participant database of 
the Human Technology Interaction group of the Eindhoven University of Technology.  
 
Voluntary 
Your participation is completely voluntary. You can refuse to participate without giving any 
reasons and you can stop your participation at any time during the study. You can also 
withdraw your permission to use your data up to 24 hours after they were recorded. None 
of this will have any negative consequences for you whatsoever. 
 
Compensation 
You will be paid 10 euros (plus an additional €2.00 if you do not study or work at the TU/e or 
Fontys Eindhoven). 
 
Confidentiality and use, storage, and sharing of data.  
All research conducted at the Human-Technology Interaction Group adheres to the Code of 
Ethics of the NIP (Nederlands Instituut voor Psychologen – Dutch Institute for Psychologists), 
and this study has been approved by the Ethical Review Board of the department.  
 
In this study personal data ([age, gender, and JF Schouten database-ID]) and experimental 
data ([your responses to questionnaires and physiological reactivity]) will be recorded, 
analyzed, and stored. The goal of collecting, analyzing, and storing this data is to answer the 
research question and publish the results in the scientific literature. To protect your privacy, 
all data that can be used to personally identify you will be stored on an encrypted server of 
the Human Technology Interaction group for at least 10 years that is only accessible by 
selected HTI staff members. No information that can be used to personally identify you will 
be shared with others. 
 
The data collected in this study might also be of relevance for future research projects within 
the Human Technology Interaction group [as well as for other researchers. The aim of those 
studies might be unrelated to the goals of this study.  
The collected data will therefore also be made available to the general public.]  The coded 
data collected in this study and that will be released to the public will (to the best of our 
knowledge and ability) not contain information that can identify you. It will include all 
answers you provide during the study, including demographic variables (e.g., age and 
gender) if you choose to provide these during the study.  
 
At the bottom of this consent form, you can indicate whether or not you agree with the use 
of your data for future research within the Human Technology Interaction group [and the 
distribution of your data by means of a secured online data repository with open access for 
the general public. You are not obliged to letting us use and share your data. However, you 
must give your consent to share your data in this way in order to participate in this study. If 
you do not give your consent, you cannot participate in this study.]  
 
No video or audio recordings are made that could identify you.  
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Further information 
If you want more information about this study, the study design, or the results, you can 
contact Yasmin Amel Gharib (contact email: y.s.amel.gharib@student.tue.nl).  
  
If you have any complaints about this study, please contact the supervisor, Joyce Westerink 
(j.h.d.m.westerink@tue.nl). You can report irregularities related to scientific integrity to 
confidential advisors of the TU/e. 
 

Informed consent form 
 
Writing, Attention, and Lifestyle 
 
- I have read and understood the information of the corresponding information form for 

participants.  
 

- I have been given the opportunity to ask questions. My questions are sufficiently 
answered, and I had sufficient time to decide whether I participate.  
 

- I know that my participation is completely voluntary. I know that I can refuse to 
participate and that I can stop my participation at any time during the study, without 
giving any reasons. I know that I can withdraw permission to use my data up to 24 hours 
after the data have been recorded. 
 

- I agree to voluntarily participate in this study carried out by the research group Human 
Technology Interaction of the Eindhoven University of Technology. 

 
- I know that no information that can be used to personally identify me or my responses in 

this study will be shared with anyone outside of the research team. 
 
- I   □ do 

□ do not  
give permission to make my anonymized recorded data available to others in 
a public online data repository, and allow others to use this data for future 
research projects unrelated to this study. 
 

Certificate of consent 
 
I, (NAME) ……………………………………….…………………………………………………………………………  
want and provide consent to participate in this study. 
 
 
 
 
 
 

Participant’s Signature Date 
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Appendix B: Essay format 

Attention, Writing, & Lifestyle: Essay 
 
 
Archie-ID: ……………………………… 
 
Introduction 
 
…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

……………………………………………. 

Body  
 
…………………………………………………………………………………………………

……………………………………………. 

…………………………………………………………………………………………………

……………………………………………. 

…………………………………………………………………………………………………

……………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 
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…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

Conclusion 
 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………………

…………………………………………….……………………………………………………

…………………………………………………………………………………………. 
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Appendix C: Pre-questionnaire  

Attention,	Writing,	&	Lifestyle	

Dear	Participant,	

Welcome	to	the	study	'Attention,	Writing,	&	Lifestyle'.	Before	you	are	officially	invited	to	the	lab	study,	we	ask	you	to	
complete	two	surveys.	We	will	start	with	a	short	survey,	which	determines	if	you	meet	the	
inclusion	criteria.	This	survey	consists	of	7	questions	and	will	take	approximately	2	minutes.	After	it	has	been	
determined	that	you	meet	the	inclusion	criteria,	we	will	ask	you	to	complete	a	follow-up	survey.	This	survey	will	
take	approximately	10	min.	If	you	meet	our	criterium,	you	will	be	compensated	for	the	second	survey	after	you	
completed	the	lab	experiment.	You	can	make	a	reservation	for	the	lab	after	you	completed	both	surveys.	

Before	you	continue	with	the	survey,	we	ask	you	to	read	the	information	letter	on	the	following	page.	

If	you	have	any	questions,	please	contact	us	through	y.s.amel.gharib@student.tue.nl.	

Kind	regards,	

Yasmin	Amel	Gharib	

Supervisor:	Prof.dr.	J.H.D.M.	Westerink	

There	are	34	questions	in	this	survey.	

Please	confirm	the	following	statement:	I	agree	with	the	terms	of	the	participant	inclusion	
procedure.		*	
Please	choose	only	one	of	the	following:	

• Yes	
• No	

Please	provide	your	Archie	-	ID	(number)	*	
Your	answer	must	be	at	least	0000	
Only	an	integer	value	may	be	entered	in	this	field.	
Please	write	your	answer	here:	

• 	

This	is	a	four-digit	number.	You	can	find	the	number	at	the	bottom	of	your	invitation	
How	often	do	you	eat	meat?	*	
Please	select	one	answer	
Please	choose	the	appropriate	response	for	each	item:	

	 Daily 5 to 6 times a 
week  

2 to 4 times a 
week  Once a week Never 

How	often	did	you	eat	meat	for	breakfast	per	week	on	average	last	month?	*	

Only	answer	this	question	if	the	following	conditions	are	met:	
Answer	was	NOT	'Never'	at	question	'3	[EatMeat]'	(How	often	do	you	eat	meat?	())	
Your	answer	must	be	between	0	and	7	
Only	an	integer	value	may	be	entered	in	this	field.	
Please	write	your	answer	here:	

• 	
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How	often	did	you	eat	meat	for	lunch	per	week	on	average	last	month?	*	

Only	answer	this	question	if	the	following	conditions	are	met:	
Answer	was	NOT	'Never'	at	question	'3	[EatMeat]'	(How	often	do	you	eat	meat?	())	
Your	answer	must	be	between	0	and	7	
Only	an	integer	value	may	be	entered	in	this	field.	
Please	write	your	answer	here:	

• 	

How	often	did	you	eat	meat	for	dinner	per	week	on	average	last	month?	*	

Only	answer	this	question	if	the	following	conditions	are	met:	
Answer	was	NOT	'Never'	at	question	'3	[EatMeat]'	(How	often	do	you	eat	meat?	())	
Your	answer	must	be	between	0	and	7	
Only	an	integer	value	may	be	entered	in	this	field.	
Please	write	your	answer	here:	

• 	

How	often	did	you	eat	meat	last	week?	*	

Only	answer	this	question	if	the	following	conditions	are	met:	
Answer	was	NOT	'Never'	at	question	'3	[EatMeat]'	(How	often	do	you	eat	meat?	())	
Your	answer	must	be	between	0	and	7	
Only	an	integer	value	may	be	entered	in	this	field.	
Please	write	your	answer	here:	

• 	

How	often	did	you	eat	meat	per	week	on	average	last	month?	*	
Only	answer	this	question	if	the	following	conditions	are	met:	
Answer	was	NOT	'Never'	at	question	'3	[EatMeat]'	(How	often	do	you	eat	meat?	())	
Your	answer	must	be	between	0	and	7	
Only	an	integer	value	may	be	entered	in	this	field.	
Please	write	your	answer	here:	

• 	

Please confirm the following statement: I am aware of the terms of the study 
*	
Only	answer	this	question	if	the	following	conditions	are	met:	
Answer	was	NOT	'Never'	at	question	'3	[EatMeat]'	(How	often	do	you	eat	meat?	())	and	Answer	was	greater	than	or	
equal	to	'5'	at	question	'8	[MeatMonth]'	(How	often	did	you	eat	meat	per	week	on	average	last	month?)	and	Answer	
was	'Yes'	at	question	'1	[IC1]'	(Please	confirm	the	following	statement:	I	agree	with	the	terms	of	the	participant	
inclusion	procedure.	)	
Please	choose	only	one	of	the	following:	

• Yes	
• No	

What	is	you	gender?	*	
Choose	one	of	the	following	answers	
Please	choose	only	one	of	the	following:	

• Male	
• Female	
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• I	rather	not	say	

How	old	are	you?	*	
Only	numbers	may	be	entered	in	this	field.	
Your	answer	must	be	at	least	16	
Please	write	your	answer	here:	

• 	

Are	you	a	student?	*	
Please	choose	only	one	of	the	following:	

• Yes	
• No	

How	do	you	feel	about	a	vegetarian	diet?	
*	
Only	answer	this	question	if	the	following	conditions	are	met:	
Answer	was	greater	than	or	equal	to	'5'	at	question	'8	[MeatMonth]'	(How	often	did	you	eat	meat	per	week	on	average	
last	month?)	
Please	select	one	answer	
Please	choose	the	appropriate	response	for	each	item:	

	 Strongly 
Negative  Negative Slightly 

Negative Neutral Slightly 
Positive  Positive  Strongly 

Positive 

How	do	you	feel	about	becoming	vegetarian?	*	

Please	select	one	answer	
Please	choose	the	appropriate	response	for	each	item:	

	 Strongly 
Negative  Negative Slightly 

Negative Neutral Slightly 
Positive  Positive  Strongly 

Positive 

Generally,	how	often	do	you	eat	out?	(In	restaurants,	cafes,	etc.)	*	

Choose	one	of	the	following	answers	
Please	choose	only	one	of	the	following:	

• Daily	
• One	or	more	times	a	week	
• Sometimes	
• On	special	occasions	
• Rarely	
• Never	

Who	does	the	food	shopping	in	your	household?	Please	reply	using	the	scale	from	1	to	7.	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (I do it all) 
1 2 3 4  5 6 

7 
(Others 

do it 
all) 
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On	a	scale	from	1	to	7,	to	what	extent	do	you	agree	or	disagree	with	the	following	
statements:	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Strongly 
Disagree) 1 2 3 4 5 6 

7 
(Strongly 

Agree) 
Reducing the amount of meat in my diet 

will require a lot of effort from me  
       

It is difficult for vegetarian people to 
eat in restaurants 

       

My family thinks that meat is an 
essential part of a diet 

       

Eating meat is a strong part of my 
culture 

       

Eating meat is something I do 
automatically  

       

Becoming a vegetarian would be easier 
if there were more vegetarian dishes 

available in restaurants and cafeterias 
       

The meat industry is cruel        

Meat consumption is one of the main 
environmental problems 

       

Animals in the meat industry are very 
well treated 

       

The meat industry is responsible for 
deforestation 

       

A meat based diet is more 
environmentally friendly than a 

vegetarian diet 
       

Consuming high amount of meat cause 
serious health problems 

       

A vegetarian diet can help reducing the 
risk for heart attacks 

       

Not eating meat will make me sick        

Eating beef puts me in risk of getting 
‘Mad Cows Disease’ 

       

If more people demand vegetarian food, 
it’s availability will rise 

       

I am confident that if I wanted to, I 
could reduce meat in my diet 

       

I am less vulnerable than other people 
my age to get a heart disease 

       

Eating meat is something I do without 
thinking  

       

My individual choices matter        

How	many	vegetarians	do	you	know	(family,	friends,	colleagues,	etc.)?	*	

Only	numbers	may	be	entered	in	this	field.	
Your	answer	must	be	at	least	0	
Please	write	your	answer	here:	
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• 	

How	many	people	do	you	know	who	are	limiting	their	meat	consumption?	*	

Only	numbers	may	be	entered	in	this	field.	
Your	answer	must	be	at	least	0	
Please	write	your	answer	here:	

• 	

Out	of	the	people	you	know	who	are	limiting	their	meat	consumption,	how	many	are	your	
family	members?	*	

Only	numbers	may	be	entered	in	this	field.	
Your	answer	must	be	at	least	0	
Please	write	your	answer	here:	

• 	

Out	of	the	people	you	know	who	are	limiting	their	meat	consumption,	how	many	are	your	
close	friends?	*	

Only	numbers	may	be	entered	in	this	field.	
Your	answer	must	be	at	least	0	
Please	write	your	answer	here:	

• 	

Does	your	partner	limit	her/his	meat	consumption?	*	

Choose	one	of	the	following	answers	
Please	choose	only	one	of	the	following:	

• No	
• Yes	
• I	do	not	have	a	partner	

Does	your	school/workplace	have	a	cafeteria?	*	

Choose	one	of	the	following	answers	
Please	choose	only	one	of	the	following:	

• No	
• Yes	
• I	am	not	a	student	and	not	working	at	the	moment	

On	a	scale	from	1	to	7,	to	what	extent	do	you	consider	the	following	statements	true	or	false?	*	

Please	choose	the	appropriate	response	for	each	item:	
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	 (Definitely 
False) 1 2 3 4 5 6 

7 
(Definitely 

True) 
Reducing meat consumption would 

affect my relationship with my 
family  

       

If I became vegetarian my social life 
would be damaged 

       

People who are important to me 
think that I should eat meat 

       

My friends and family will support 
me if I choose to change my diet so 

that it includes less meat  
       

Compared to other industries, the 
meat industry is generating large 

amounts of waste 
       

I see many advertisements for meat 
products in the media 

       

I see many advertisements for 
vegetarian products in the media 

       

Human behavior has a strong 
impact on the environment 

       

I am interested in learning about 
ways to reduce my environmental 

impact 
       

In comparison to other industries, 
the meat industry does not have 

much effect on air pollution 
       

I do not think about the impact of 
meat eating on the environment 
when I make my food choices  

       

Compared to other industries, the 
meat industry has a high impact on 

biodiversity 
       

I	think	that	environmental	issues	are	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Not 
Important) 1 2 3 4 5 6 7 

(Important) 

Introducing	more	vegetarian	dishes	into	my	diet	would	be		*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Unpleasant) 1 2 3 4 5 6 7 
(Pleasant) 

In	my	opinion,	including	ethical	considerations	when	making	food	choices	is	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (A bad idea) 
1 2 3 4 5 6 

7 (A 
good 
idea) 
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How	much	do	you	care	what	your	friends	would	think	if	you	changed	your	eating	habits?	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Not at all) 
1 2 3 4 5 6 

7 
(Very 
much) 

In	comparison	to	a	meat	based	diet,	a	vegetarian	diet	is	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Less 
expensive) 1 2 3 4 5 6 7 (More 

expensive) 

How	familiar	are	you	with	vegetarian	dishes?	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Not at all 
familiar) 1 2 3 4 5 6 7 (Very 

familiar) 

In	the	near	future,	I	may	consider	to..	*	

Please	choose	the	appropriate	response	for	each	item:	

	 No Yes I am already 
doing that 

Stop eating meat products 
completely (vegetarianism) 

   

Stop eating animal products 
completely (veganism) 

   

Stop eating selected animal products 
completely (e.g. red meat) 

   

Limit my meat consumption to 
special occasions 

   

If	you	have	any	thoughts	regarding	meat	consumption,	please	share	them	here:	

Please	write	your	answer	here:	
 
When participant is excluded from the study: 

You	don't	meet	our	inclusion	criteria.	This	means	that	we	won't	ask	you	to	fill	in	the	second	
survey	and	that	you	cannot	make	a	reservation	in	the	lab.	We	want	to	thank	you	for	your	
interest	in	the	study.	Please	confirm	the	following	statement:	I	understand	that	I	am	excluded	
from	the	study	'Attention,	Writing,	Lifestyle'	and	will	not	proceed	in	the	study.		*	

Only	answer	this	question	if	the	following	conditions	are	met:	
Answer	was	NOT	'Yes'	at	question	'9	[IC2]'	(	Please	confirm	the	following	statement:	I	am	aware	of	the	terms	of	the	
study	)	
Please	choose	only	one	of	the	following:	

• Yes	
• No	
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When participant is included in the study: 

You	meet	our	inclusion	criteria	and	you	filled	out	the	surveys.	This	means	that	we	will	ask	you	
to	make	a	reservation	in	the	lab.	We	ask	you	to	make	a	reservation	for	the	lab	at	least	7	days	
after	finishing	this	survey.	You	will	receive	your	compensation	after	you	completed	the	lab	
study.	We	hope	to	see	you	soon!	Please	make	a	reservation	using	the	following	link:	Lab	
Reservation	and	fill	out:	Attention,	Writing,	&	Lifestyle.	

Did	you	make	a	reservation?	

		*	

Only	answer	this	question	if	the	following	conditions	are	met:	
Answer	was	NOT	'Never'	at	question	'3	[EatMeat]'	(How	often	do	you	eat	meat?	())	and	Answer	was	greater	than	or	
equal	to	'5'	at	question	'8	[MeatMonth]'	(How	often	did	you	eat	meat	per	week	on	average	last	month?)	and	Answer	
was	'Yes'	at	question	'1	[IC1]'	(Please	confirm	the	following	statement:	I	agree	with	the	terms	of	the	participant	
inclusion	procedure.	)	and	Answer	was	'Yes'	at	question	'9	[IC2]'	(	Please	confirm	the	following	statement:	I	am	aware	
of	the	terms	of	the	study	)	
Please	choose	only	one	of	the	following:	

• Yes	
• No	

	
	
Submit	your	survey.	
Thank	you	for	completing	this	survey.	
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Appendix D: Post-questionnaire	

Lab	survey	'Attention,	Writing	&	Lifestyle'	
Dear	Participant,	

Welcome	to	the	lab	survey	'Attention,	Writing,	&	Lifestyle'.	The	following	survey	will	take	approximately	15	minutes.	
Do	not	overthink	your	answer	and	fill	in	the	first	answer	that	comes	to	mind.		

Kind	regards,	

Yasmin	Amel	Gharib	

Supervisor:	Prof.dr.	J.H.D.M.	Westerink	

There	are	23	questions	in	this	survey.	

For	each	word,	please	indicate	how	much	it	describes	how	you	are	feeling	right	now	by	
choosing	a	number	on	the	scale.			

Please	choose	the	appropriate	response	for	each	item:	

	
(Does not 
apply at 

all) 1 
2 3 4 5 6 

7 
(Applies 

very 
much) 

Uncomfortable        

Angry at myself        

Shame        

Uneasy        

Friendly        

Disgusted with myself        

Embarrassed        

Bothered        

Optimistic        

Annoyed at myself        

Disappointed at myself        

Happy        

Energetic        

Good        

How	do	you	feel	about	a	vegetarian	diet?	

Please	choose	the	appropriate	response	for	each	item:	

	 Strongly 
Negative  Negative Slightly 

Negative Neutral Slightly 
Positive  Positive  Strongly 

Positive 

How	do	you	feel	about	becoming	vegetarian?	

Please	choose	the	appropriate	response	for	each	item:	
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	 Strongly 
Negative  Negative Slightly 

Negative Neutral Slightly 
Positive  Positive  Strongly 

Positive 

Generally,	how	often	do	you	eat	out?	(In	restaurants,	cafes,	etc.)		

Choose	one	of	the	following	answers	
Please	choose	only	one	of	the	following:	

• Daily	
• One	or	more	times	a	week	
• Sometimes	
• On	special	occasions	
• Rarely	
• Never	

Who	does	the	food	shopping	in	your	household?	Please	reply	using	the	scale	from	1	to	7.	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (I do it all) 
1 2 3 4  5 6 

7 
(Others 

do it 
all) 

On	a	scale	from	1	to	7,	to	what	extent	do	you	agree	or	disagree	with	the	following	
statements:	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Strongly 
Disagree) 1 2 3 4 5 6 

7 
(Strongly 

Agree) 
Reducing the amount of meat in my diet 

will require a lot of effort from me  
       

It is difficult for vegetarian people to 
eat in restaurants 

       

My family thinks that meat is an 
essential part of a diet 

       

Eating meat is a strong part of my 
culture 

       

Eating meat is something I do 
automatically  

       

Becoming a vegetarian would be easier 
if there were more vegetarian dishes 

available in restaurants and cafeterias 
       

The meat industry is cruel        

Meat consumption is one of the main 
environmental problems 

       

Animals in the meat industry are very 
well treated 

       

The meat industry is responsible for 
deforestation 
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	 (Strongly 
Disagree) 1 2 3 4 5 6 

7 
(Strongly 

Agree) 
A meat based diet is more 

environmentally friendly than a 
vegetarian diet 

       

Consuming high amount of meat cause 
serious health problems 

       

A vegetarian diet can help reducing the 
risk for heart attacks 

       

Not eating meat will make me sick        

Eating beef puts me in risk of getting 
‘Mad Cows Disease’ 

       

If more people demand vegetarian food, 
it’s availability will rise 

       

I am confident that if I wanted to, I 
could reduce meat in my diet 

       

I am less vulnerable than other people 
my age to get a heart disease 

       

Eating meat is something I do without 
thinking  

       

My individual choices matter        

How	many	vegetarians	do	you	know	(family,	friends,	colleagues,	etc.)?	*	

Only	numbers	may	be	entered	in	this	field.	
Your	answer	must	be	at	least	0	
Please	write	your	answer	here:	

• 	

Does	your	partner	limit	her/his	meat	consumption?	*	

Choose	one	of	the	following	answers	
Please	choose	only	one	of	the	following:	

• No	
• Yes	
• I	do	not	have	a	partner	

How	many	people	do	you	know	who	are	limiting	their	meat	consumption?	*	

Only	numbers	may	be	entered	in	this	field.	
Your	answer	must	be	at	least	0	
Please	write	your	answer	here:	

• 	

Out	of	the	people	you	know	who	are	limiting	their	meat	consumption,	how	many	are	your	
family	members?	*	

Only	numbers	may	be	entered	in	this	field.	
Your	answer	must	be	at	least	0	
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Please	write	your	answer	here:	

• 	

Out	of	the	people	you	know	who	are	limiting	their	meat	consumption,	how	many	are	your	
close	friends?	*	

Only	numbers	may	be	entered	in	this	field.	
Your	answer	must	be	at	least	0	
Please	write	your	answer	here:	

• 	

Does	your	school/workplace	have	a	cafeteria?	*	

Choose	one	of	the	following	answers	
Please	choose	only	one	of	the	following:	

• No	
• Yes	
• I	am	not	a	student	and	not	working	at	the	moment	

On	a	scale	from	1	to	7,	to	what	extent	do	you	consider	the	following	statements	true	or	false?	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Definitely 
False) 1 2 3 4 5 6 

7 
(Definitely 

True) 
Reducing meat consumption would 

affect my relationship with my 
family  

       

If I became vegetarian my social life 
would be damaged 

       

People who are important to me 
think that I should eat meat 

       

My friends and family will support 
me if I choose to change my diet so 

that it includes less meat  
       

Compared to other industries, the 
meat industry is generating large 

amounts of waste 
       

I see many advertisements for meat 
products in the media 

       

I see many advertisements for 
vegetarian products in the media 

       

Human behavior has a strong 
impact on the environment 

       

I am interested in learning about 
ways to reduce my environmental 

impact 
       

In comparison to other industries, 
the meat industry does not have 

much effect on air pollution 
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	 (Definitely 
False) 1 2 3 4 5 6 

7 
(Definitely 

True) 
I do not think about the impact of 
meat eating on the environment 
when I make my food choices  

       

Compared to other industries, the 
meat industry has a high impact on 

biodiversity 
       

I	think	that	environmental	issues	are	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Not 
Important) 1 2 3 4 5 6 7 

(Important) 

Introducing	more	vegetarian	dishes	into	my	diet	would	be		*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Unpleasant) 1 2 3 4 5 6 7 
(Pleasant) 

In	my	opinion,	including	ethical	considerations	when	making	food	choices	is	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (A bad idea) 
1 2 3 4 5 6 

7 (A 
good 
idea) 

How	much	do	you	care	what	your	friends	would	think	if	you	changed	your	eating	habits?	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Not at all) 
1 2 3 4 5 6 

7 
(Very 
much) 

In	comparison	to	a	meat	based	diet,	a	vegetarian	diet	is	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Less 
expensive) 1 2 3 4 5 6 7 (More 

expensive) 

How	familiar	are	you	with	vegetarian	dishes?	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (Not at all 
familiar) 1 2 3 4 5 6 7 (Very 

familiar) 

In	the	near	future,	I	may	consider	to..	*	

Please	choose	the	appropriate	response	for	each	item:	



COGNITIVE DISSONANCE OF HUMAN OMNIVORES REFLECTED IN PHYSIOLOGY 

 
 

59 

	 No Yes I am already 
doing that 

Stop eating meat products 
completely (vegetarianism) 

   

Stop eating animal products 
completely (veganism) 

   

Stop eating selected animal products 
completely (e.g. red meat) 

   

Limit my meat consumption to 
special occasions 

   

If	you	have	any	thoughts	regarding	meat	consumption,	please	share	them	here:	

Please	write	your	answer	here:	

How	much	choice	did	you	have	to	write	or	not	write	the	essay?	*	

Please	choose	the	appropriate	response	for	each	item:	

	 (no choice at 
all) 1 2 3 4 5 6 

7 (a 
great 

deal of 
choice) 

Please	provide	your	Archie	-	ID	(number)	*	

Your	answer	must	be	at	least	0000	
Only	an	integer	value	may	be	entered	in	this	field.	
Please	write	your	answer	here:	

• 	

This	is	a	four/five-digit	number.	You	can	find	the	number	at	the	bottom	of	your	invitation	
	
Submit	your	survey.	
Thank	you	for	completing	this	survey.	
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Appendix E: Relations with attitude change 
 
Additional Tests 
Independent t-tests in relation to attitude change 
 Condition   

 Positive 
attitude change 

No positive 
attitude change 

t df 

Affect  2.842   
(.303) 

2.704   
 (.159) 

-.435 71 

Writing fluency 19.103 
(1.138) 

18.001      
(.568) 

-.925 70 

HR reactivity   4.677 
(.747) 

4.913 
  (.611) 

.210 67 

RMSSD reactivity -.001          
(.002) 

-004     
 (.002) 

-1.370 34.905 

SDNN reactivity .001   
(.003)     

-.005    
(.002)     

-1.786 67 

SCL reactivity .696    
(.035)   

.677 
  (.020) 

-.538 65 

SCR reactivity -.664    
(1.502)    

.436 
 (.643) 

0.674 23.523 

Note. * = p < .05, *** = p < .001. Standard Deviations appear in parentheses below means. For 
RMSSD & SCR is a non-parametric t-test performed.  

 
 
. 
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Appendix F: Overview sample 
 
Participants excluded from the study 

 Original 
number of 

participants 

Number of 
participants 

excluded 

Reason for 
exclusion 

Total number 
or participants 

left 
Complete study 79 1 No link possible 

between pre- and 
post-questionnaire 

78 

 78 2 Did not adhere the 
essay task 

76 

 76 4 Composing time 
less than seven 

minutes 

72 

Physiology study 72 2 Not a reliable 
measure  

70 

HR reactivity 72 4 Further from the 
mean than three 

times the standard 
deviation 

68 

RMSSD reactivity 72 5 Further from the 
mean than three 

times the standard 
deviation 

67 

SDNN 72 4 Further from the 
mean than three 

times the standard 
deviation 

68 

SCL reactivity 72 6 Further from the 
mean than three 

times the standard 
deviation 

66 

SCR reactivity 72 6 Further from the 
mean than three 

times the standard 
deviation 

66 

 
 
 
 
 
 
 


