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Individuals are often confronted with choosing between competing food attributes (e.g., healthiness vs. tasti-
ness). To promote healthier food choices, is it important to understand what drives these choices. One potential
driver of food choices is a confirmation bias, namely, a systematic bias in our approach to seeking information
related to food attributes. This bias may generate avoidance of belief-disconfirming information and/or dis-
counting of the value of belief-disconfirming arguments, both of which are documented in other domains (e.g.,
politics, religion). This study aimed to examine the confirmation bias in the food domain. We conducted an
online study with a large sample (N = 427) stratified by sex and body mass index. Our sample, hypotheses, and
analysis plan were pre-registered on the Open Science Framework. We measured pro-health and pro-taste food-
related information aimed at directly testing the presence of the confirmation bias in the food domain. We also
examined whether higher deliberation (indexed by higher amount of thought, lower sleepiness, and higher
cognitive reflection) modulated this bias. Results showed that individuals avoided exposure to information that
promoted the food attribute that they utilized less (i.e., healthiness or tastiness). Furthermore, arguments pro-
moting less used food attributes were perceived as weaker, and this effect was enhanced for more alert in-
dividuals (i.e., less sleepy). To our knowledge, these findings provide the first evidence for a confirmation bias in
the food domain and suggest that unlike other cognitive biases, higher deliberation may enhance this bias.
Marketing could focus efforts on convincing consumers that healthy food is tasty, rather than convincing them to
care more about health.

1. Introduction

Poor dietary choices can increase the risk of developing obesity and
other related non-communicable diseases (e.g., heart disease, diabetes,
cancer; Guh et al., 2009). Given the clear link between diet and health
status, a better understanding of the drivers of dietary choices is crucial
for facilitating healthier eating habits (Swinburn et al., 2013). It is
widely acknowledged that optimizing healthy food choices can result
from modifying food-related attitudes and values (Aikman, Crites, &
Fabrigar, 2006; Contento, 2007; Prescott, Young, O’Neill, Yau, & Ste-
vens, 2002; Worsley, 2002). Attitudes and values have been consistently

examined as key drivers of health behavior. Attitudes, namely, an
evaluative response (positive or negative), towards a particular object
(e.g., person, place, event) are derived from affective, behavioral, and
cognitive information (Ong, Frewer, & Chan, 2017a, 2017b). Values
share conceptual overlap, including evaluative aspects, but reflect ab-
stract core beliefs that operate as important ideals in life (Maio, Olson,
Bernard, & Luke, 2006; Verplanken & Holland, 2002).

1.1. Food-related attitudes and values

Attitudes and values differ not only conceptually, but
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methodologically. While attitudes are often rated on an evaluative
dimension (e.g., favorable-unfavorable), values are typically assessed in
terms of perceived importance (Verplanken & Holland, 2002). Although
attitudes and values can be considered broad or domain-specific, here
we focus on domain-specific attitudes and values related to food and
beverages. In the current study, food-related attitudes refer to attitudes
towards specific foods (e.g., bread, pumpkin) and broader dietary pat-
terns (e.g., vegetarianism, gluten-free diet), while food-related values
infer “a stable set of beliefs about the relative importance of meta-
attributes, consequences, and ‘end states’ associated with food pur-
chase and consumption” (Lusk, 2011). Furthermore, it has been pro-
posed that food-related values influence attitudes, which in turn
influence food consumption behaviour (Hauser, Nussbeck, & Jonas,
2013). For example, it may be that a person who values health has a
positive attitude toward fresh foods, and as a result, consumes fruits and
vegetables as part of their diet. Given the importance of values in driving
both attitudes and behaviors (Hauser et al., 2013; Jastran, Bisogni,
Sobal, Blake, & Devine, 2009; Sobal & Bisogni, 2009), food-related
values are the focus of the current study.

There are many possible values that may influence consumers’ food
choices, including quality, cost, taste and health (Steptoe, Pollard, &
Wardle, 1995). Research has shown that, when faced with choosing
what to eat, consumers are often conflicted between competing values
such as price versus quality, or taste versus health considerations
(Connors, Bisogni, Sobal, & Devine, 2001; Hauser, Jonas, & Riemann,
2011; Shepherd, 1999). Indeed, the opposing values of taste (short-term
pleasure) and health (long-term, goal-related) are considered two of the
most influential drivers of dietary choice (Grunert & Wills, 2007;
Januszewska, Pieniak, & Verbeke, 2011; Kourouniotis et al., 2016; Li,
Streletskaya, & Gomez, 2019; Markovina et al., 2015; Prescott et al.,
2002). Thus, consumers may be confronted with deciding between what
they hedonically desire to eat and adhering to nutrition guidelines
(Schlinkert, Gillebaart, Benjamins, Poelman, & De Ridder, 2020).
Importantly, consumers with differing food values have been shown to
display different choice patterns regarding products that they typically
consider healthy or tasty (Aggarwal, Monsivais, Cook, & Drewnowski,
2014; Hearty, McCarthy, Kearney, & Gibney, 2007; Kowalkowska et al.,
2018; Nguyen, Girgis, & Robinson, 2015; Pelletier, Laska, Neumark-
Sztainer, & Story, 2013; Roininen & Tuorila, 1999; Scheibehenne,
Miesler, & Todd, 2007; Zandstra, De Graaf, & Van Staveren, 2001).
Healthiness and tastiness values are also encoded differently in terms of
neural representations (Londeree & Wagner, 2020), suggesting that such
values play a critical role in determining dietary choice.

Individual differences including demographic factors can also in-
fluence food-related attitudes and values. For example, research has
shown that older adults are more likely to make food choices based on
health considerations than younger adults, who have been shown to
prioritize the tastiness of food (Chambers, Lobb, Butler, & Traill, 2008;
Renner, Sproesser, Strohbach, & Schupp, 2012; Steptoe et al., 1995). In
terms of sex differences, women have been shown to place greater value
on the health attributes of food relative to men (Mialon, Clark, Leppard,
& Cox, 2002; Steptoe et al., 1995; Wardle et al., 2004; Westcombe &
Wardle, 1997). Regarding weight status, individuals with a lower body
mass index ([BMI] < 25 kg/m?) have reported placing stronger impor-
tance on health than overweight or obese individuals (BMI > 25 kg/m?;
Renner et al., 2012). Thus, the relative importance of these different
food-related values appears to vary across individuals.

Whilst numerous theories have been proposed to explain food choice
behaviour, there is not a commonly accepted theoretical framework
given the number of food-related attitudes and values as well as the
modulating factors such as demographic variables. Nevertheless, it is
important to examine the core mechanisms underlying consumer food
choice. One approach to explaining the complexity of food choice
behaviour is by examining the drivers of attitudes and values. A theory
that has commonly been used to examine the utility of attitudes and
related attitude change in other domains is cognitive dissonance theory
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(Festinger, 1957). Cognitive dissonance is proposed to exert influence on
food choice behaviour via a type of cognitive bias known as a confir-
mation bias, which is explained below in Section 1.2. Understanding
how confirmation bias and cognitive dissonance influence food-related
attitudes may help to guide the development of marketing efforts
aimed at exerting beneficial effects on dietary choices.

1.2. Confirmation bias

Confirmation bias refers to a desire to shield oneself from arguments
or information that are dissonant with our beliefs, and can be assumed to
influence information searching in many domains (Hart et al., 2009;
Lord, Ross, & Lepper, 1979; Tsang, 2019). Moreover, cognitive disso-
nance theory (Festinger, 1957) contributes to our understanding of the
confirmation bias, because one way to relieve cognitive dissonance is to
avoid exposure to the information that is not aligned with our own be-
liefs (see also: Cotton, 1985; Frey, 1986; Frimer, Skitka, & Motyl, 2017).
If information avoidance is not altogether possible, another strategy to
reduce cognitive dissonance is to discount the value of the dis-
confirmatory information (Golman, Hagmann, & Loewenstein, 2017).
The confirmation bias has been previously documented in decision
making, perhaps most notably in the political choice arena (Allcott &
Gentzkow, 2017; Bail et al., 2018; Bakshy, Messing, & Adamic, 2015;
Dickinson, 2020b; Knobloch-Westerwick, Mothes, & Polavin, 2020;
Taber & Lodge, 2006; Tsang, 2019). Recent research has shown that this
bias may result from how the brain encodes confirmatory information
with anticipation (Kobayashi & Hsu, 2019), or as a reward to approach
(Charpentier, Bromberg-Martin, & Sharot, 2018). The task design we
use is patterned after Taber and Lodge (2006), where one component of
the decision task involves selective information exposure by allowing
one to choose the source of the information one reviews on an issue. A
second component of the task elicits viewpoints on both consonant and
dissonant arguments regarding the issue at hand as a way to evaluate
how one’s ideology may affect perceptions of information one is
required to review.

In the food domain, cognitive dissonance has been proposed to elicit
two opposing patterns of responses. One such pattern involves ignoring
opposing information and instead seeking out information that supports
existing food-related ideas (i.e., confirmation bias). Alternatively, in-
dividuals may confront important contradictory (i.e., health-related)
information, as a result, change their pre-existing food-related ideas to
resolve the dissonance. The latter response may be more likely to occur
among those individuals who lacked a strong initial stance on the issue.

To date, there has been a paucity of research on cognitive dissonance
in the food domain. Most studies in this area have tended to ex poste
attribute their findings to the confirmation bias or cognitive dissonance
theory rather than pre-planning (ex ante) to test the central tenants of
the theory (Ong et al., 2017a). Notably, the basic cognitive dissonance
process involves two key stages: dissonance arousal and dissonance
resolution, while only the latter has been typically studied. Some studies
examined dissonance arousal via abelief disconfirmation paradigm
whereby individuals are exposed to information inconsistent with their
beliefs (Harmon-Jones & Harmon-Jones, 2007; Ong et al., 2017b). For
example, Knobloch-Westerwick, Johnson, and Westerwick (2013)
examined whether selective exposure to online health messages could
help to self-regulate health behaviour. Participants were asked to
browse and read through four online health messages each with an
opposing and supporting stance from high and low credible sources on
the topics of organic food, coffee, fruits and vegetables, and exercise.
They found that individuals who actively engaged in specific health
behaviors spent less time reading messages opposing those behaviors
regardless of credibility. The findings indicate the existence of a
confirmation bias in the health domain more broadly, but it is not clear
to what extent other factors modulate the strength of the confirmation
bias.
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1.3. The role of deliberation in confirmation bias

Unlike other biases that are thought to result from more automatic
decision-making processes (Toplak, West, & Stanovich, 2011), the
confirmation bias may grow stronger through deliberation. In some
cases, the utility generated from new information may override a
confirmation bias, but others have found that increased cognitive
reflection and thought promotes a stronger confirmation bias (Dick-
inson, 2020b; Knobloch-Westerwick & Kleinman, 2012). Theoretically,
deliberation refers to systematic and reasoned thought patterns that are
internally consistent and self-reinforcing (Jones & Sugden, 2001). For
example, research has shown that the anticipation of cognitive disso-
nance or regret from rejecting one’s status quo beliefs may drive the
confirmation bias (Frimer et al., 2017; Nicolle, Fleming, Bach, Driver, &
Dolan, 2011). Such findings point to a more deliberation-driven phe-
nomenon that may be at work with the confirmation bias.

In general, we consider that deliberation or thoughtfulness regarding
a topic or issue may be captured in various ways, which informs our
choice to preregister multiple proxy variables for deliberation. Specif-
ically, we test the deliberation hypothesis using the following proxy
variables: the self-reported amount of thought one states to have put into
the issue of dietary choice; one’s self-reported state-level sleepiness (i.e.,
less sleepy means more alert and proxies for more available cognitive
resources at hand); one’s score on a validated measure of cognitive
reflection that assess tendencies to cognitively reflect versus give quick
responses in decision making. A variety of measures for related, but
potentially distinct, ways to conceptualize deliberation is one approach
to examine the generality of the deliberation hypothesis regarding the
confirmation bias. Each of these proxy measures for deliberation has
been used previously in related work (Dickinson, 2020a, 2020b,
Knobloch-Westerwick & Kleinman, 2012).

1.4. The current study

We aimed to test the existence of the confirmation bias in the food
domain using a novel food-themed information task based on the design
of Taber and Lodge (2006), as noted in Section 1.2. We preregistered the
task, hypotheses, sample size, and statistical analyses plan on the Open
Science Framework.” The broad research question was whether a rela-
tive preference for health or taste attributes of food makes an individual
more likely to avoid exposure to information that promotes the other
attribute (taste or health, respectively). Given that avoidance of infor-
mation incongruent with one’s preference or dietary ideology is not
always possible, a related question was whether this type of confirma-
tion bias in information choice leads one to discount the quality of ar-
guments that promote the less preferred food attribute. For example, in
the food domain, it may be that a “taste” preference leads one to
consider any argument that promotes the healthiness of food as weaker
than any argument that promotes the importance of tasty food. In
addition, we aimed to examine demographic determinants of dietary
preference for healthiness over taste, as well as the link between dietary
preference and favorability ratings of food items. Specifically, we pre-
registered the following hypotheses:

H1: Women (vs men), individuals with healthy BMI (vs obese) and
older adults (vs younger) would indicate a higher relative preference for
healthiness over tastiness of food choices.

H2: Individuals preferring health attributes of food more than taste
would display higher favorability ratings toward food items and dietary
patterns generally considered to be related to healthier living.

2 gee: Dickinson, D. L., & Kakoschke, N. (2020, February 24). Confirmation
Bias in Food Choice. Retrieved from osf.io/ze48b (original).Dickinson, D. L., &
Kakoschke, N. (2020, April 23). Confirmation Bias in Food Choice. Retrieved
from osf.io/cmv7r (correction) (see supporting document for April 23 correc-

tion at osf.io/puja5)
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H3: Confirmation bias in food choice exists, and this confirmation
bias would manifest both via information exposure choices, as well as in
the perceived strength of arguments made surrounding the taste or
healthiness of food.

H4: Higher deliberation would enhance the size of the confirmation
bias. Higher deliberation was proxied by the following distinct mea-
sures: higher self-reported thought put into the issue of dietary choice;
lower self-reported state-sleepiness levels; higher scores on a Cognitive
Reflection Task.’

2. Methods
2.1. Procedure

The food-themed confirmation bias task was part of a survey we
developed in Qualtrics survey software, which we administered via the
Prolific platform (www.prolific.co; Palan & Schitter, 2018). Upon
posting the study on Prolific, participants who met the filter criteria
filled the study on a first come-first serve basis. There were at least 3,000
eligible participants (from among the total of over 100,000 participants
on the platform) matching each of our characteristic-pair filters who had
been active on the Prolific platform in the previous three months. Other
than age, we did not elicit additional demographics of our participants
besides those used in our participant custom sample screening (i.e., sex,
BMI category, self-report of no dietary restrictions). The Prolific plat-
form publishes demographic data on their overall participant pool on
their website at https://www.prolific.co/demographics/ . Though this is
not as specific to our sample as one may like—we balanced our desire for
participant characteristic information with the need to keep the survey
relatively short to induce participation—we can at least identify what
are sample may contain. Specifically, Prolific participants are, on
average, either in the U.S.A. or the UK., in the 20-40 years old age
range, full-time or part-time employed, likely some post-high school
education, and largely non-minority (i.e., White/Caucasian represent
about 70% of the Prolific participant pool).

Participants were paid for completing the survey at a rate that was at
or above the fair-pay standard (USD $6.50/hour) required by Prolific of
researchers using their platform. The advertised compensation was for
“a 15-minute survey on dietary choice preferences”. Subjects were also
informed they would respond to other demographic questions and
complete a simple task assessing cognitive style, namely, a 6-item
Cognitive Reflection Task (Primi, Morsanyi, Chiesi, Donati, & Hamil-
ton, 2016) that we preregistered as one measure of deliberation. Our
study was approved by the human subject review board at Appalachian
State University, North Carolina, for full compliance with commitments
to ethically conduct research.”

2.2. Participants

Our total sample was N = 427 with equal sizes in each group (n =
107, 107, 105, and 108 for healthy-BMI males, healthy-BMI females,
obese-BMI males, and obese-BMI females, respectively). Ex ante power

3 Our original preregistration document (osf.io/ze48b) inadvertently mis-
stated H4 to indicate a hypothesized effect of deliberation reducing the confir-
mation bias, which was the opposite of the intended hypothesis that delibera-
tion will enhance the confirmation bias. We therefore issued a follow-up
registration of our study. (osf.io/cmv7r) and uploaded several pieces of time-
stamped evidence to osf.io/puja5 that document our intended H4.

4 Information on the study was provided in the Prolific details of the study,
which participants would read prior to their decision to participate. Then, the
first page of the study survey was a Consent statement such that each partici-
pant had to actively provide Consent prior to moving past that page. The
research was performed in accordance with the Declaration of Helsinki. The
study was approved by the Institutional Review Board at Appalachian State
University (ethics approval #20-0287).
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analysis was conducted prior to data collection to evaluate and plan the
total sample size necessary to have sufficient statistical power to identify
small main effects of a single predictor in our data. Using G*Power
3.1.9.2 (Faul, Erdfelder, Buchner, & Lang, 2009), we concluded that a
total sample size of n = 395 could identify small main effects (Cohen,
2013) using effect size measure, f 2 = 0.02, on a single regression co-
efficient in a multivariate model with power = 0.80, alpha = 0.05 level.
Here, we considered a main effect to be the test of a single regression
coefficient in a multivariate linear model with four total co-variates
(allowing for age, sex, and BMI-group controls in the model in addi-
tion to the key independent variable Rel. Care Health for evaluation of
H3). Such a sample size also approximately represents the power to test
H1 in a multivariate model, which would have only three regressors to
control for the key demographic categories). Power is reduced for the H4
test, given this involves the examination of an interaction term to test a
moderation effect. Alternative, with the planned sample size, we
considered that H4 is sufficiently powered (power = 0.80) only to
identify medium or larger effect sizes in the data. Some of these power
calculations can be considered somewhat conservative given our pre-
registered plan to assess directional hypotheses using the appropriate 1-
tailed test.” We did not exclude participants based on age, and our
sample had a mean age of 31.84 years (SD = 10.84, range = 18-72).°
Participants were recruited via the Prolific platform to allow for
recruitment of niche samples using custom filter options, which we used
to administer the survey in four studies to recruit roughly equal samples
(we preregistered target samples of n = 100) on each of the four com-
binations of sex (male, female) and BMI (kg/m?) group (healthy BMI
[20-24.9 kg/mz], and obese BMI [>30 kg/mz]). We also used the
custom filters to recruit only participants who indicated no dietary re-
strictions. Based on these custom filters, the study was only made
available to participants who met our inclusion criteria for that filter (e.
g., females with healthy BMI, males with obese BMI). Given that BMI or
dietary restriction at the time of our study may be different from what
the participant input into their participant profile upon registration with
Prolific, the first questions of our survey double-checked the screening
filters and would only allow those matching our criteria to continue.

2.3. Measures

All measures are described here, and the more complete details on
the survey are in the Supplementary Materials. In addition to the key
independent measures of dietary preference, the proxy measures of
deliberation elicited, and the constructed outcome measures used to
assess the confirmation bias task, we also elicited information on a
participant’s ideological position regarding dietary matters, one’s
favorability ratings on dietary relevant items, and basic measures of
attitude strength regarding dietary choice. Regarding ideological posi-
tions, we used a 1-5 Likert scale to elicit measures on how much one
enjoys learning about dietary health, how closely one pays attention to

5 In this case (1-tailed test of hypotheses), the power to identify the same
small-sized main effect with =0.05, 4 predictors, and a total sample size of
n=395 is calculated with G*Power to be closer to 0.88.

6 Our pre-registration plan indicated our survey would include a poison pill
question as an attention check. This was inadvertently omitted from the survey.
A similar sized study (n=402) was run by one of the authors (Dickinson, 2020)
on the same Prolific platform and included a longer confirmation task assess-
ment in the domains of politics and religion. In this case, he found less than 2%
of the respondents failed the attention check question in this similar (and
longer) survey, and so the potential issue of inattentive respondents in the
present paper is likely minimal. Furthermore, for the present paper, we pro-
actively rejected the surveys of 2.8% of the respondents on the Prolific platform
due to the fact that their completion times that were too fast to be consistent
with attentiveness throughout the whole survey. As such, we have reason to
belief the oversight of an attention check within the survey itself should not be a
concern regarding the quality of our data.
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information regarding food and drink, and how health conscious one
considers oneself. The strength of one’s dietary ideology, as well as how
much one cares about healthiness and tastiness in making food and
beverage choices, were elicited using 0-100 scales. Favorability or
“thermometer” ratings elicitation used a 0-100 scale to rate one’s
favorability on several items and dietary groups (0="Not favorable/cold
feelings (I don’t care much for this item or dietary group”,
100="Favorable/warm feeling towards this item or dietary group.”).
Specifically, we assessed a participant’s favorability ratings on: carbo-
hydrates, vegetarians, meat eaters, sodas, sweet coffee drinks, salty
snacks, desserts, and gluten free (by choice) diets. Attitude strength
measures used a 0-100 scale to measure how much the participant
personally cares about the issue of dietary choice, the strength and
certainty of one’s feelings on the issue of dietary choice, and the amount
of thought put into the issue of dietary choice (0 = lowest, 100 =
highest).

2.3.1. Individual and relative dietary attribute preference (i.e.,
“values”). As noted in the previous section, dietary attribute preference
for healthiness and taste in making dietary choices, Health Matters and
Taste Matters, were each rated on separate 0-100 scales (0 = I don’t care
at all about taste/healthiness, 100 = I care as much as possible about
taste/healthiness). Separately, an individual’s relative preference for
health or taste attributes of food was captured to measure food-related
values in response to the following question: “Please indicate whether
you care relatively more about taste or healthiness of the food and drink
you consume when making your food and beverage choices.” Responses
were on a [1-9] scale from 1 = "I care most about TASTE” to 9 = "I care
most about Healthiness”, which we then rescaled to be in the [-4 , +4]
interval with the midpoint 0 = “I care equally about taste and healthi-
ness.” We defined this variable, Rel. Care Health, as a key independent
variable to measure one’s relative preference for healthiness in dietary
choice. The use of a “relative” score may reduce response bias whereby
individuals might rate both motivations equally and instead, determine
how these two motivations relate to one another (Clarke & Best, 2019).

2.3.2. Confirmation bias. Two key components of the survey
allowed for tests of the confirmation bias in information exposure and
perceived argument strength (see: Taber & Lodge, 2006). The ‘infor-
mation board task’ required individuals to select 10 information clips
with each clip either promoting a “taste matters most” or “health matters
most” message in describing dietary choice (see Supplementary Mate-
rials for the full library of information clips). For example, the first page
of this task asked the participant whether he/she wished to view a “Taste
Matters Most” or a “Health Matters Most” information clip. After the
participant’s selection was made, the brief information clip was dis-
played. The participant then proceeded to the next page where asked
whether he/she wanted to see the next information clip from the “Taste
Matters Most” or “Health Matters Most” information clip set. This
continued for a total of 10 information clips, and we used the con-
structed [0,10] measure of #Taste Matters Most information clips as the
dependent variable for analysis of H3 with respect to information
exposure.

The dependent variable used to assess perceived argument strength
was constructed from a set of responses to six arguments that each
participant was required to view and rate for strength or weakness of the
argument on a 9-point scale. Three arguments promoted the taste at-
tributes of food and three arguments promoted the healthiness attributes
of food; thus, each individual saw a mix of arguments both more and less
aligned with a personal dietary choice ideology. The bullet options were
unnumbered but ranged from “incredibly weak argument” to “incred-
ibly strong argument”; these were recorded as responses ranging from
—4 to + 4 respectively. We preregistered our plan to combine the 6
response items and reverse score the responses on healthiness-
promotion arguments such that the final metric ranged from —24 to
+ 24 to represent one’s overall view of the Pro-Taste arguments (i.e.,
higher/positive values indicated higher overall perceived strength of the
Pro-Taste arguments, while lower/negative values indicated higher
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overall perceived strength of the Pro-Health arguments). The Supple-
mentary Materials contains the full details of the arguments used to
construct this metric, as well as the full library of information clips used
to create the #Taste Matters Most variable.

2.3.3. Deliberation. We preregistered our plan to examine three
distinct measures of deliberation put into the decision task. First, as a
type of domain-specific deliberation, we elicited the amount of thought
the individual considers having put into the topic of dietary choice.
Specifically, participants were asked “People have told us they have
thought a lot about some issues and haven’t thought at all about some
other issues. How would you rate the amount of thinking you have done
about the issue of dietary choice?”” Responses were given on a scale of [0,
100] for this measure, Thought Much. A second proxy for deliberation
was based on the idea of cognitive resource availability at the time of the
survey, which was captured by one’s self-reported sleepiness using the
Karolinska 9-point scale (Akerstedt & Gillberg, 1990). Here, the working
hypothesis is that sleepier individuals (i.e., less alert) have fewer
available cognitive resources at that moment and are therefore engaged
in generally less deliberative decision making. We called this variable
Ksleepy. Finally, we elicited a measure of one’s cognitive reflection
tendencies or thinking style (more impulsive versus more reflective)
using the 6-point cognitive reflection task (CRT) in Primi et al. (2016). A
series of 6 questions of the following type are asked: “Jerry received both
the 15th highest and the 15th lowest mark in the class. How many
students are there in the class?” (see Supplementary Materials). Here,
there is an intuitive, but wrong response (30 students) that must be
suppressed to arrive at the correct response (in this case, 29 students).
From the set of these 6 CRT questions, we sum the total correct score and
use CRT € [0, 6] as the third measure of deliberation for our analysis.

In addition to these preregistered measures, as an exploratory vari-
able we considered ‘Age’ as another potential proxy for deliberation.
Middle-aged and older individuals can be assumed, in general, to have
put more thought into many decision areas given the simple fact of their
longer life experience compared to a younger individual (Ong et al.,
2017b; Visser & Krosnick, 1998). This is clearly not always the case;
however, because dietary choice is a regular decision made by almost
every adult, we assume that older individuals have likely put more
thought into the issue of dietary choice. A distinction between younger
and older individuals present in our sample will therefore make a useful
exploratory analysis of yet another proxy for deliberation in the food
domain.

2.4. Statistical analysis

All hypotheses (H1-H4) as well as the analytical approach were
specified prior to data collection in our preregistration plan.” Any data-
driven exploratory analysis we conducted are clearly identified below
and discussed appropriately. Tests of each preregistered hypothesis were
conducted as follows: Hypothesis 1 was tested using nonparametric
Mann-Whitney tests® and multivariate linear regressions, while Hy-
pothesis 2 was tested with a series of simple (binary) and multivariate
(demographic controls age, sex, BMI category) linear regressions to
examine the impact of the Rel. Care Health measure on favorability
ratings for the dietary item/group measures. To examine Hypothesis 3
we estimated simple (binary) and multivariate (demographic controls)

7 Though we are not specific as to the exact multivariate model specifications
to be used, what we mean in stating that our analysis plan was preregistered is
that we noted our plans regarding multivariate (conditional) model estimations
based on pre-registered variable constructs, as well as the planned significance
levels to be used to evaluate our results.

8 Our choice of the Mann-Whitney test was intended to initially examine
central tendencies of relative taste versus healthiness preference differences
across demographic group without making any distributional assumptions upon
the data.
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linear regressions for the two potential dimensions of confirmation bias,
namely, information exposure (# pro-Taste info clips viewed) and
perceived argument strength (Relative Strength of Pro-Taste arguments).
Our preregistered hypothesis was that deliberation would make the
confirmation bias worse, and we preregistered three proxy variables for
deliberation noted in the previous section: Thought Much, Ksleepy, and
CRT. The test of Hypothesis 4 used regression estimations similar to the
multivariate (with demographic controls) specifications used to test
Hypothesis 3, but with the addition of three main effect variables for the
deliberation proxies, and corresponding interactions between each
deliberation proxy and Rel. Care Health. Our statistical analyses focused
on our preregistered hypotheses, but with additional consideration
given to exploratory findings in areas that may stimulate future
research.

3. Results
3.1. Sample characteristics

We first present summary information regarding the sample char-
acteristics in Tables 1-3. In each case, the data are presented across two
panels. Panel A shows the summary statistics for the data separated by
sex and BMI group (pooling across the other dimension), while Panel B
shows the data by sex-BMI combination as generated via our custom
sample restrictions. Table 1 focuses on the participants’ positions
regarding food knowledge, dietary position, and matters of dietary
choice. Table 2 shows summary information for the favorability ratings
food related items and dietary preference groups. Table 3 presents the
summary statistics for the attitude strength measures we elicited.

3.2. HI: Demographics and preference for healthy vs. Tasty food

Using a multivariate regression approach allows us to control
simultaneously for the level of each main factor while testing H1
(complete results for the H1 tests are shown in Supplementary Material
Table S4-S5).° In general, average ratings of the importance on indi-
vidual attributes of Health Matters and Taste Matters revealed average
ratings over 50 (on [0,100] scale) for each attribute by each tested
subgroup (see Table 1). As such, it is clear that these values are not
mutually exclusive in making dietary choices. However, the variable Rel.
Care Health focused the individual on identifying if one food attribute
value was more important than the other. Table 4 presents the multi-
variate estimation results that test H1. Specifications that examined the
impact of sex, BMI category, and age on separate dietary ideology
measures for taste and healthiness (and their difference) are shown in
the first three columns, and the model testing H1 with the pre-registered
independent measure Rel. Care Health is found in the far-right column.
The Table 4 results show evidence that healthy-BMI (Obese = 1; p < .01)
and relatively Older individuals reported caring significantly more about
healthiness over taste in dietary choice (p = .01), respectively for the 1-
tail test on the preregistered hypotheses.

9 Mann Whitney test of medians were first used to perform an unconditional
test of H1 (see Table S1), though the preferred multivariate results are pre-
sented here in the main text. Results show support for H1 only with respect to
BMI—individuals with obesity indicated a lower relative preference for
healthiness over taste in dietary choice (p = .005) than those with a healthy BMIL.
A separate test on the individual attributes ratings reveals that this is driven
mostly by lower Health Matters, as opposed to higher Taste Matters, ratings of
Obese BMI individuals. The Mann-Whitney test results fail to reject the null
hypothesis of equal Relative Care Health ratings for males and females (p >.10).
In addition, the difference in Relative Care Health ratings between older younger
individuals was non-significant (p = .079).
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Table 1

Dietary Information and ideological positions.
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Panel A: Summary Outcomes by sex and BMI category

Dietary Variables

Female (pooled on BMI)

Male (pooled on BMI)

Healthy BMI (pooled on sex)

Obese BMI(pooled on sex)

[n = 215] [n = 212] [n = 214] [n =213]
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Enjoy Diet Info [1,5] 3.29 (1.09) 3.39 (1.04) 3.59 (1.01) 3.09 (1.07)
Attend Info Diet [1,5] 3.03 (0.86) 2.92 (0.97) 2.97 (0.92) 2.97 (0.91)
Health Conscious [1,5] 3.18 (0.88) 3.11 (1.00) 3.36 (0.90) 2.92 (0.93)

Diet Ideol Strength [0,100]
Health Matters [0,100]
Taste Matters [0,100]

Rel. Care Health [-4,+4]

51.76 (21.30)
63.57 (19.64)
84.82 (14.13)
—-0.81 (1.71)

48.78 (22.94)
58.89 (20.08)
79.91 (13.43)
—0.73 (1.78)

55.62 (21.28)
65.46 (18.98)
81.34 (15.40)
—0.58 (1.71)

44.92 (21.76)
57.02 (20.09)
83.43 (12.35)
—0.96 (1.77)

Panel B: Summary Outcomes by sex-BMI combinations (custom sample cells)

Dietary Variables Female- Healthy BMI Male-Healthy BMI Female-Obese BMI Male-Obese BMI
[n=107] [n=107] [n=108] [n=105]
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Enjoy Diet Info [1,5] 3.87 (0.84) 3.31 (1.09) 2.71 (1.01) 3.48 (0.99)
Attend Info Diet [1,5] 3.07 (0.85) 2.88 (0.99) 2.99 (0.87) 2.95 (0.95)
Health Conscious [1,5] 3.42(0.82) 3.31 (0.98) 2.94 (0.87) 2.90 (0.99)

Diet Ideol strength [0,100]
Health Matters [0,100]
Taste Matters [0,100]

Rel Care Health [-4,+4]

58.52 (18.88)
69.07 (17.04)
83.72 (16.14)
—0.52 (1.56)

52.72 (23.17)
61.84 (20.18)
78.96 (14.31)
—0.64 (1.85)

45.06 (21.53)
58.92 (20.58)
85.92 (11.77)
—1.10 (1.82)

44.76 (22.10)
55.89 (19.61)
80.87 (12.46)
—0.82 (1.71)

Note: Values of Relative Care about Health less than zero indicate a relative higher preference for tastiness of food over healthiness of food (Rel. Care Health = 0 indicates
caring equally about each attribute).

Table 2

Ratings of food related items.

Panel A: Summary Outcomes by sex and BMI category

Variable Female (pooled on BMI) Male (pooled on BMI) Healthy BMI (pooled on sex) Obese BMI(pooled on sex)
[n = 215] [n = 212] [n = 214] [n = 213]
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Carbohydrates 66.77 (21.51) 59.31 (20.41) 64.96 (18.89) 61.16 (23.32)

Vegetarians 57.10 (25.69) 46.43 (26.14) 54.51 (25.90) 49.08 (26.73)

Meat Eaters 65.43 (20.70) 72.35 (20.03) 68.04 (20.62) 69.69 (20.68)

Sodas 38.77 (29.90) 44.78 (27.09) 36.39 (27.24) 47.14 (29.11)

Sweet Coffee 31.12 (30.07) 36.60 (29.08) 30.90 (29.14) 35.78 (30.17)

Salty Snacks 61.50 (22.64) 56.87 (24.92) 56.22 (25.13) 62.20 (22.22)

Desserts 67.23 (23.96) 57.24 (26.10) 59.80 (25.91) 64.76 (24.92)

Gluten free (by choice) diets

25.48 (24.52)

27.68 (23.29)

26.76 (24.70)

26.38 (23.15)

Panel B: Summary Outcomes by sex-BMI combinations (custom sample cells)

Variable Female- Healthy BMI Male-Healthy BMI Female-Obese BMI Male-Obese BMI

[n=107] [n=107] [n=108] [n=105]

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Carbohydrates 66.19 (19.73) 63.73 (18.02) 67.34 (23.22) 54. 81 (21.77)
Vegetarians 62.36 (23.34) 46.67 (26.07) 51.89 (26.93) 46.19 (26.33)
Meat Eaters 62.81 (20.98) 73.27 (18.94) 68.03 (20.18) 71.41 (21.14)
Sodas 32.66 (27.30) 40.12 (26.78) 44.82 (31.23) 49.52 (26.69)
Sweet Coffee 27.78 (28.69) 34.03 (29.38) 32.44 (31.34) 39.22 (28.67)
Salty Snacks 59.00 (23.98) 53.44 (26.05) 63.98 (21.06) 60.37 (23.32)
Desserts 64.78 (24.00) 54.82 (26.88) 69.67 (23.78) 59.70 (25.17)

Gluten free (by choice) diets

25.46 (25.36)

28.06 (24.07)

25.50 (23.76)

27.30 (22.58)

Note: Favorability ratings for each item given on a [0, 100] scale (0 = unfavorable/cold feelings, 100 = favorable/warm feelings)

3.3. H2: Preference for healthy vs. Tasty food and favorability ratings

Simple and multivariate regression results testing the impact of Rel.
Care Health on favorability ratings are presented in Table 5. Fig. 1 shows
a summary of the key coefficient estimates, which presents the coeffi-
cient plots from each dependent variable modeled both in the binary and
multivariate regression specification. The results show that higher
values of Rel. Care Health predict significantly more favorable ratings of
“Gluten free (by choice) diets” and “Vegetarians”, but significantly
lower favorability ratings on all other items. The results are robust to the
inclusion of demographic controls except in the case of favorability

ratings of “Sweet Coffee Drinks”, where the marginally significant
findings of lower favorability ratings on Sweet Coffee Drinks given by
those with higher values of Rel. Care Health become statistically non-
significant. Thus, we report robust support for H2 with respect to the
dietary items for which we elicited the ratings.'’

10 We did not itemize or pre-test which of our dietary items should be
considered more related to healthiness versus taste. While we generally
consider our data supportive of H2, one may consider these results more
descriptive in nature.
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Table 3
Attitude Strength measures.

Food Quality and Preference 91 (2021) 104189

Panel A: Summary Outcomes by sex and BMI category

Variable Female (pooled on BMI) Male (pooled on BMI) Healthy BMI (pooled on sex) Obese BMI(pooled on sex)
[n = 215] [n = 212] [n = 214] [n = 213]
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Personal care about issue of dietary choice
Strength of feelings on dietary choice
Certainty about feelings on dietary choice
How much thought on issue of dietary choice

67.39 (18.18)
64.83 (18.86)
63.70 (21.67)
66.09 (23.55)

59.03 (22.00)
57.83 (19.77)
65.16 (20.16)
59.13 (23.37)

63.09 (21.46)
60.51 (20.36)
65.23 (20.81)
60.18 (23.81)

63.38 (19.69)
62.20 (18.84)
63.62 (21.06)
65.10 (23.37)

Panel B: Summary Outcomes by sex-BMI combinations (custom sample cells)

Variable Female- Healthy BMI Male-Healthy BMI Female-Obese BMI Male-Obese BMI
[n=107] [n=107] [n=108] [n=105]
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Personal care about issue of dietary choice
Strength of feelings on dietary choice
Certainty about feelings on dietary choice
How much thought on issue of dietary choice

67.90 (18.79)
63.93 (19.14)
65.78 (21.91)
65.52 (21.89)

58.29 (22.93)
57.09 (21.05)
64.68 (19.74)
54.83 (24.54)

66.88 (17.63)
65.73 (18.63)
61.65 (21.34)
66.66 (25.17)

59.78 (21.09)
58.57 (18.44)
65.65 (20.67)
63.50 (21.35)

Note: Attitude strength measures for each item were given on a [0, 100] scale (0 = lowest rating, 100 = highest rating)

Table 4
Hypothesis 1 tests—Multivariate regressions.
IndependentVariable (€8] 2 3) “
Dependent Variable: Dependent Variable: Dependent Variable: Dependent Variable:
Health Matters Taste Matters (Health — Taste) Matters Rel. Health Matters

Coeffecient (SE)

Coeffecient (SE)

Coeffecient (SE) Coeffecient (SE)

constant 61.898 (1.707)** 78.657 (1.216)**
Female (=1) 3.957 (1.905)* 4.750 (1.357)**
Obese-BMI (=1) —9.754 (1.959)** 1.801 (1.396)
Older (=1) 4.395 (1.992)* 0.861 (1.419)
R-squared 0.0696 0.0372

—16.758 (2.119)**
-0.793 (2.364)
—11.554 (2.432)**
3.534 (2.473)
0.0507

—0.657 (0.153)**
—0.154 (0.172)
—0.499 (0.176)**
0.417 (0.178)**
0.0249

Notes: N = 427 observations for each regression. *p < .05, ** p < .01 for the 1-tailed test of the preregistered directional hypotheses in column (4) model (otherwise, 2-
tailed tests). Older is defined in this variable as equal to 1 for all individuals 30 years of age and older.

3.4. H3: Confirmation bias in food choice

Table 6 shows the estimation results for both simple and multivariate
analyses. The statistically significant negative coefficients on Rel. Care
Health across models for both the selective information exposure tests
(models 1 and 2) and the perceived argument strength tests (models 3
and 4) offer strong support for H3. For example, in model (2) the
magnitude of the negative coefficient estimate implies that an individual
who is 4-units higher on the 9-point scale (indicating a relatively higher
preference for healthiness over tastiness in food choice) predicts
approximately one fewer (-0.247 * 4 =~ 1) “taste matters most” clip
viewed out of the 10 total information clips. Given the average number
of “taste matters most” clips viewed was 4.75 (out of 10), the estimated
magnitude represents a>20% predicted reduction in the number of
“taste matters most” info clips viewed that would result from such a
difference in Rel Care Health. The range of values in our sample
regarding Rel. Care Health are such that a 4-unit difference on the Rel.
Care Health measure is comparable to moving from just below the me-
dian to approximately the 90th percentile of values on our Rel Care
Health measure.

Regarding the confirmation bias effect on Relative Argument Strength,
the negative coefficient in model (4) of Table 6, for example, implies that
this same increase of 4-units on the Rel. Care Health scale predicts an
approximately 2-unit reduction (-0.519 * 4 =~ 2) in perceived strength of
the pro-Taste arguments. The average value of Relative Argument Strength
across the sample within the [-24, +24] scale ranged from —18 to + 8,
with average value of —5.60 (i.e., most viewed the set of 6 argument as
being relatively weaker regarding the pro-Taste arguments and stronger
regarding the pro-Health arguments, overall). Thus, a 2-unit predicted
reduction is slightly smaller than a 10% decrease in the observed level of
the dependent variable.

3.5. H4: Confirmation bias and deliberation

Finally, hypothesis 4 (H4) focuses on whether the confirmation bias
is reduced with additional deliberation, as assumed of many biases, or
whether it is enhanced by deliberation. Table 7 uses the binary + con-
trols specifications estimated in Table 6, and then adds each distinct pre-
registered deliberation proxy variable. The result is a series of estima-
tions that include the main effect variables (deliberation proxy, Rel.
Health Care) and the interaction (deliberation proxy x Rel. Care Health).
Across all models, the only support we find for H4 is in model (5) of
Table 7, whereby more alert respondents (i.e., lower values of Ksleepy)
were estimated to show a significantly stronger main effect of a negative
Rel. Care Health on perceived argument strength. Put differently, the
model (5) estimates in Table 7 imply that a relatively sleepy individual
does not display a confirmation bias in argument strength, but a more
alert individual does. Fig. 2 displays the forecast of those model (5)
results in Table 7. Here, we graph the impact of Rel. Care Health for a
relatively alert (Ksleepy = 3) compared to a relatively sleepy (Ksleepy =
7) individual as predicted by the estimated (significant) coefficients in
the model. The H4 support is found in the significantly different slopes of
the forecast lines for perceived argument strength (p < .027). Based on
the estimates in model (5) of Table 7, only the more alert individuals
displayed a downward trend that relates Rel. Care Health to lower values
of the perceived (pro-taste) argument strength.

3.6. Exploratory analyses

Exploratory tests of demographic differences in Health Matters and
Taste Matters are shown in the Supplementary Materials Table S1 and
models (1) and (2) of Table 4. Results revealed that females had higher
ratings than males for Health and Taste, and participants with a BMI in
the healthy range had higher ratings than those with a BMI in the Obese
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Table 5

Estimates of Rel. Care Health effect on favorability ratings (see also Fig. 1 coefficient plots).
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Model by Dependent Variable (ratings all on [0, 100] scale)

Simple Regression Results
Coefficients (standard errors)

Variable Gluten —Free (by choice) = Vegetarians Meat Eaters Carbs Salty Snacks Desserts Sodas Sweet Coffee
constant 27.93 (1.26)** 54.21 (1.37)**  67.35 (1.08)** 61.37 (1.11)** 56.67 (1.23)** 59.35 (1.31)** 38.21 (1.46)** 32.11 (1.57)**
Rel. Care Health 1.76 (0.66)** 3.11 (0.72)** —1.96 (0.56)** —2.19 (0.58)** —3.28 (0.64)** —3.79 (0.68)** —4.44 (0.77)** —1.59 (0.82)*
R-squared 0.0165 0.0423 0.0276 0.0323 0.0576 0.0672 0.0733 0.0087

Multivariate Regression Results

Coefficients (standard errors)
Variable Gluten —Free (by choice)  Vegetarians Meat Eaters Carbs Salty Snacks Desserts Sodas Sweet Coffee
constant 33.92 (3.76)** 50.84 (4.00)**  70.87 (3.19)** 60.54 (3.26)**  47.51 (3.64)** 57.30 (3.82)** 46.65 (4.26)** 49.10 (4.57)**
Rel. Care Health ~ 1.94 (0.67)** 3.05 (0.72)** -1.96 (0.57)**  —2.26 (0.58)**  —3.28 (0.65)**  —3.45(0.68)**  —3.85(0.76)**  —0.91 (0.82)
Age —0.18 (0.11) —0.001 (0.12) —0.02 (0.10) —0.02 (0.10) 0.17 (0.11) —0.16 (0.12) —0.34 (0.13)** —0.57 (0.14)**
Female (=1) —-1.55 (2.32) 10.95 (2.47)**  —7.04 (1.97)**  7.36 (2.01)** 3.87 (2.25) 10.11 (2.36)** —5.48 (2.63)* —5.07 (2.82)
Obese (=1) 1.63 (2.45) —4.35 (2.61) 1.07 (2.08) —4.56 (2.13)* 3.55 (2.38) 4.67 (2.50)* 11.67 (2.78)** 8.44 (2.99)**
R-squared 0.0244 0.0918 0.0576 0.0738 0.0810 0.1120 0.1258 0.0635

Note: *p < .05, ** p < .01 for the 1-tailed test of the preregistered directional hypothesis on Rel Care Health (otherwise, for the 2-tailed test). N = 427 for each

regression.
Simple Regression Includes controls (age, female, obese)
| |
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Fig. 1. Effect of caring relatively more about health on favorability ratings.
Note: The x-axis displays the coefficient estimate of the effect of Rel. Care
Health on the favorability rating of each item. Left-panel estimates are from a
simple binary regression, while the coefficient estimates in the right-panel are
from multivariate regressions that included controls for age, sex, and BMI
category (see Table 5 for full results). Confidence intervals for the pre-registered
1-tailed test are shown as the 99% (thinner line) and 95% (thicker line) bars
around each coefficient point estimate. A greater relative preference for
healthiness over tastiness attributes for food leads to significantly higher
favorability ratings for “Gluten Free (by choice) diets” and “Vegetarians”, but
significantly lower favorability ratings for everything else.

Table 6

range for how much Healthiness matters in dietary choice. These two
separate measures allow one to score relative preference for health over
taste in dietary choice by looking at the difference between the two
measures. As individuals generally reported high (>50) ratings for both
these attributes, it is clear that both values regarding food attributes
were important in our sample. We considered such separate measures
exploratory relative to the alternative direct measure (Rel. Care Health),
which forced the participant to make the direct relative value compar-
ison. For this reason, we noted above our decision to preregistered only
the direct measure of relative attribute preferences, Rel. Care Health, to
test H1. An analysis of these measures may nonetheless provide further
insights regarding our data.

Our data also allow for exploratory analysis that may shed additional
light on key findings beyond what we envisioned at the time we pre-
registered our design, hypotheses, and analysis plans. We further
explored H4 by examining the impact of Thought Much on the confir-
mation bias, conditional on self-reported higher ideological strength with
respect to dietary choice. To conduct this exploratory analysis, we
replicated models (1) and (4) from Table 7 with the subset of partici-
pants who self-reported an ideological strength regarding dietary issue
of >50 (on the 0-100) scale. This left us with a subsample of n = 196
relatively high ideological strength individuals for analysis. In this
instance, we estimated a significant impact of Thought Much on infor-
mation exposure in this subsample, but not on perceived argument
strength (model 4). Our results showed that those who had a strong
dietary choice ideology and had Thought Much on the issue (>67 on the
[0, 100] scale) displayed a stronger confirmation bias on information
exposure (p = .01). Alternatively, those having not thought much on the
issue were willing to sample additional information clips on opposing

Confirmation Bias tests (on selective information exposure and perceived argument strength).

# Taste Matters Most Info clips viewed

Relative Argument Strength in favor of pro-Taste

(out of 10) [e —24, +24]
Variable (€8] 2 3) (&)

Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE)
Constant 4.563 (0.094)** 4.665 (0.282)** —6.059 (0.303)** —6.435 (0.894)**
Rel. Care Health € [—4 , +4] —0.247 (0.049)** —0.241 (0.050)** —0.597 (0.159)** —0.519 (0.160)**
Age - —0.003 (0.009) - —0.341 (0.552)
Female (=1) - —0.174 (0.174) - —0.341 (0.552)
Obese (=1) - 0.157 (0.184) - 2.198 (0.584)**
R-squared 0.056 0.060 0.032 0.066

Note: * p < .05, ** p < .01 for the 2-tailed tests (1-tailed test of significance highlighted as specified in pre—registration plan of the study for Relative Care Health

effects). N = 427 observations.
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Table 7
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Deliberation Impact tests (on selective information exposure & perceived argument strength).

# Taste Matters Most Info clips viewed

Relative Argument Strength in favor of pro—Taste

(out of 10) € [-24, +24]
Variable (€8] (@] 3) “@ %) (6)

Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE)
Constant 5.333 (0.372)** 4.393 (0.356)** 4.666 (0.350)** 4.702 (1.184)** —7.932 (1.122)** —5.745 (1.112)**
Age —0.0003 (0.009) ——0.002 (0.009) —0.001 (0.009) —0.012 (0.028) —0.010 (0.027) —0.014 (0.027)

—0.107 (0.175)
0.193 (0.186)

—0.122 (0.139)
—0.012 (0.004)** -
- 0.064 (0.051)

Female (=1)

Obese (=1)

Rel Care Healthc [4 , +4]

Thought Much about Dietary Choicec [0,100]
K-Sleepye [1, 9]

CRTe [0, 6]

Thought Much * Rel Care Health

Ksleepy *Rel Care Health -
CRT *Rel Care Health - -
R-squared 0.078 0.064

0.132 (0.185)

—0.001 (0.002) -

—0.175 (0.174)

—0.340 (0.118)**

0.024 (0.027)

—0.208 (0.180)
0.114 (0.187) 2.396 (0.590)** 2.061 (0.584)** 2.095 (0.592)**
—0.378 (0.101** —0.522 (0.442) —1.273 (0.373)** —0.573 (0.322)
- —0.032 (0.014)* - -

- - 0.350 (0.161)* -
—0.001 (0.051) - - —0.169 (0.161)
- 0.002 (0.006) - -

0.188 (0.084)* -

0.038 (0.025) - - 0.010 (0.079)
0.066 0.083 0.081 0.069

—0.103 (0.555) —0.345 (0.549) —0.526 (0.574)

Note: *p < .05, ** p < .01 for the 2-tailed tests (1-tailed test significance highlighted as specified in pre-registration plan of the study for Rel. Care Health scale, and their

interaction with deliberation measures). N = 427.

Pro-Taste Sleepiness impact on perceived argument strength
Arg Strength
€ [-24, +24]
2 +«— Care more Taste Neutral Care more Health—
0 - - - - - - - - i
-4 0 +4

Slope Dif
p=.027

Ksleepy=3 (alert)

10~ = = Ksleepy=7 (sleepy)

Fig. 2. Estimated impact of alertness (sleepiness) on confirmation bias in
perceived argument strength (Table 7, model (5)).

Confirmation Bias by Age Group
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Fig. 3. Confirmation bias by age (exploratory analysis) for Information Expo-
sure and Perceived Argument Strength. Samples size is n = 216 (Older) and n =
211 (Younger) participants. See Supplementary Materials, Table S2, for full
results. Negative coefficient estimates indicate a confirmation bias. Confidence
intervals for the 2-tailed test are shown as the 99% (thinner line) and 95%
(thicker line) bars around each coefficient point estimate. Note: In all panels,
the measure of “confirmation bias” is statistically significant in the older adults
(no significant confirmation bias estimated in the subset of younger adults).
Two panels on left show this in models of selective information exposure, while
models on right show this regarding perceived argument strength.

beliefs (see Supplementary Materials, Figure S1).

Next, we extended the confirmation bias analysis in Table 6 to the
subsamples of those 18-29 years of age (Older = 0, n = 211) versus those
30 + years (Older = 1, n = 216). It may be that a relatively older indi-
vidual has put more cumulative thought into the issue of dietary choice
(among many other issues). As such, age is another potential proxy for
thought or “deliberation” put into the issue of dietary choice. Fig. 3
highlights the results from a series of regressions similar to the Table 6
estimations, but separated by subsample Older = 1 and Older = 0 (i.e.,
Younger). Table S2 (Supplementary Materials) contains full details of
these estimation results, but they reveal that participants aged over 30
had significant confirmation bias effect estimated for both information
exposure and perceived argument strength, while the estimated effect
was generally non-significant for younger adults. Thus, with age (and
presumably additional deliberation on the issue of dietary choice) the
confirmation bias in dietary choice becomes stronger and more precisely
estimated in our data.

Finally, we examined whether choice of information clip content
influenced one’s Dietary Position measure. This test is possible because
we elicited one’s position on dietary choice both before and after the key
confirmation bias tasks, and so we created a Change in Dietary Position
variable from their difference (positive values indicate a position change
towards the Pro-Taste direction). We ran a simple binary linear regres-
sion of the Change in Dietary Position measure on the number of Pro-Taste
Arguments viewed, with results shown in Supplementary Materials Fig
S2). For the full sample, the estimated coefficient on Pro-Taste Args was
positive, but non-significant. This result remained similar when we ran a
more compete specification to include demographic controls for age, sex
and BMI category. However, when conducting this exploratory analysis
separately for the subsample of participants with high ideological
strength (n = 196), we estimated a positive and statistically significant
coefficient on this key variable (p = .01), and this result is robust to the
inclusion of demographic controls (p = .016). The impact of information
clips viewed on Change in Dietary Position is non-significant for the low
dietary choice ideology subsample (n = 231). Also, in none of the models
did any of the demographic control have significant explanatory power.

4. Discussion

To the best of our knowledge, this paper is the first to conduct a (pre-
registered) direct test of two distinct dimensions of a confirmation bias
in the food domain. Specifically, participants who indicated a higher
relative preference for healthiness over tastiness in dietary choices were
less likely to view taste-promoting information clips compared to health-
promoting information clips. Additionally, we reported robust evidence
that a higher relative preference for healthiness leads one to consider
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taste-promoting arguments as weaker than health-promoting argu-
ments. Thus, the strong support found for our H3 was along both
confirmation bias dimensions we examined. This finding is important
given that there is a large volume of dietary choice messages and in-
formation presented to consumers and, given natural ideological dif-
ferences in dietary choice preferences, the environment is ripe for the
presentation of an ideology-reinforcing approach to process such
information.

Another contribution of our study was to investigate whether
deliberation facilitated the confirmation bias. Whilst deliberation is
thought to help overcome other decision biases resulting result from
short-cuts or lack of attentiveness, we expected that deliberation would
enhance the confirmation bias. We therefore preregistered multiple
proxy measures for deliberation that would allow us to test this hy-
pothesized mechanism using different constructs. We did not make any
claims as to which proxy for deliberation would capture the H4 effect
regarding deliberation and the confirmation bias, or whether they all
would. Our preregistered analysis plan was that we hypothesized this
particular effect and we would test for it using each of our proxy mea-
sures. We found support regarding one of the preregistered deliberation
measures, sleepiness, that was consistent with our H4. Some other recent
studies have examined the ability of sleep state (either self-reported
sleepiness or experimentally manipulated sleep levels) to predict the
confirmation bias in the direction of our H4 (Dickinson, 2020a, 2020b),
with varied findings. As such, it is important to build the literature
regarding the validity, or lack thereof, of sleep state as a proxy for
deliberation in important decision domains.

These results were complemented by some related exploratory
findings: (1) the confirmation bias (along both dimensions) was only
significant among older participants who have likely put more cumu-
lative thought into the issue of dietary choice, and (2) more thought on
the specific issue of dietary choice was connected to a stronger confir-
mation bias in information exposure among those with a stronger di-
etary choice ideology. Thus, we conclude some support for H4, but we
did not find robust support across all measures of deliberation.

Another interesting exploratory result worthy of further attention is
the possibility that those with strong ideology regarding dietary choice
may be open to modest changes in their viewpoints if exposed to
dissonant arguments. Of course, this speculation must be viewed with
caution because being subject to viewing additional opposing-view ar-
guments is not the same as voluntarily choosing to expose oneself to
such arguments. This disposition itself may be a signal of the in-
dividual’s willingness to be persuaded.

4.1. Strengths, limitations and future directions

Our study was a theoretically driven investigation with a priori hy-
potheses regarding the existence of the confirmation bias in the food
domain. Moreover, we addressed the two key components of cognitive
dissonance, namely, selection information exposure and perceived
argument strength. Our sample was filtered by sex and BMI such that we
could examine individuals’ responses in a large representative sample
roughly balanced on those dimensions.

The study was subject to several limitations. First, although we
recruited participants across the BMI spectrum, we relied on self-
reported height and weight due to the online nature of the study. Such
measures have been shown to be subject to under- and over-reporting,
respectively, which can result in a misrepresentation of BMI and
obesity prevalence (Flegal et al., 2019; Gorber, Tremblay, Moher, &
Gorber, 2007). However, other studies have shown strong associations
between self-reported and objective height and weight measurements
(Breland, Joyce, Frayne, & Phibbs, 2020; Hodge, Shah, McCullough,
Gapstur, & Patel, 2020; Tang, Aggarwal, Moudon, & Drewnowski,
2016). Second, while we stratified our sample for sex, we did not stratify
for age, which resulted in a sample that was biased toward younger
participants. Age is an important factor in predicting food choice
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motives (Chambers et al., 2008) and attitude strength (Visser & Kros-
nick, 1998) with group differences observed between younger, middle-
aged and older adults. Thus, future research should aim to recruit a
sample representative of the lifespan to examine age-related differences
in the food-domain confirmation bias. Because our recruitment strategy
did not filter on age categories, the data did not contain sufficient
numbers for a more traditional examination of older adults—within our
sample there were less than 10% of participants aged over 50 years.
Nevertheless, our exploratory finding of a significant confirmation bias
only in older participants is intriguing and merits further investigation.

It would also have been desirable to know details of other de-
mographic characteristics of our participants. As noted in section 2.1
above, additional information on the Prolific participant pool is at least
somewhat helpful, and the age distribution of the Prolific pool is re-
flected in the average age of our participants, which was 31.83 (+10.84)
years of age. However, it is unclear to what extent we can extend this to
claim that our sample also mirrors the typical Prolific demographics on
education level, nationality, minority status, or employment status. To
the extent that any of these demographic dimensions correlate with sex
or BMI category, they will be represented differentially in our data set.
Future related research should seek to more comprehensively collect
and analyze demographics to better understand the role these may play
in our findings.

In addition, we examined only two key drivers of food choice in the
context of confirmation bias: taste and health. We did not examine other
important predictors of food choice of which there are many, including
frequently studied motives (i.e., price) and those less often considered
(e.g., sustainability, ethical concerns; Steptoe et al., 1995). Future re-
searchers could extend our approach to examine other food attributes as
well.

In the context of healthy food choices, these results highlight that
individuals’ ideology about the tastiness versus healthiness of food ex-
erts a powerful influence by selectively filtering information and biasing
our exposure to messaging regarding what we should or should not eat.
Both ways in which the confirmation bias may manifest represent an
opportunity to better understand how marketing may either reinforce or
help to alleviate this bias with respect to dietary choice. For example, it
is a common perception that unhealthy food is tasty, while healthy food
is less tasty (Raghunathan, Naylor, & Hoyer, 2006). However, it may be
possible to change perceived relations between health and taste attri-
butes of foods through product marketing (Jo & Lusk, 2018). It may
therefore be helpful to present consumers with food options that are less
likely to pose a conflict between healthiness and tastiness attributes.
Thus, marketing efforts could potentially leverage these findings to help
positively influence consumers views of healthiness regarding dietary
choices.

The current findings could be used to inform the development of
interventions aimed at changing attitudes via belief disconfirmation
paradigms to induce more desirable eating habits (Ong et al., 2017b).
For example, such interventions could be used to promote the taste at-
tributes of healthy food as much as possible to help “nudge” individuals
towards healthier food choices. It is important to consider that con-
sumers are continually being presented with food and related cues via
marketing in our modern environment (Schifferstein, 2020). Thus,
taking advantage of confirmation bias tendencies by highlighting the
tastiness of (at least some) healthy food and beverage choices may prove
effective. In other words, rather than attempting to convince consumers
to care more about the healthiness of their food choices, efforts can focus
more on convincing consumers that healthy food is tasty.

5. Conclusion

The current study makes an important contribution to the limited
evidence on confirmation bias in the food domain. Furthermore, we
used a distinct research paradigm not previously utilized in the area of
healthy food choice to induce cognitive dissonance and then assessed
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how it was resolved. Our large, online study provides evidence for the
existence of a confirmation bias in the food domain. Additionally, our
findings enhance our understanding of the factors that may exacerbate
this bias, including deliberation, as indicated here via sleepiness and
other more exploratory factors such as age. The current findings have
implications for marketing efforts that are aimed at influencing more
desirable consumer food-related choices, not so much by attempting to
eliminate the bias, but rather by leveraging the power of the bias itself.
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