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Abstract:

Worldwide, obesity is a growing concern. The implicit belief that healthiness and tastiness in
food are inversely related (the Unhealthy = Tasty Intuition or UTI) decreases healthy food
consumption and increases the risk of obesity. Since also childhood obesity has increased at
an alarming rate and a large component of adult obesity is established during childhood,
questions about children's own food beliefs and preferences are important. However, methods
currently used to assess the UTI are either unvalidated Likert scales or implicit measures that
are time intensive and too complex to be used for children. Two studies presented here offer

an alternative measurement - the simple visual analogue scale.

The findings show that this measure is more effective in predicting dietary quality in adults
and the frequency of healthy food consumption in children compared to more traditional
measures. This simple and effective tool could be used by academics and health practitioners
alike to better understand children's food beliefs at an early age, which is a critical step when

addressing the increasing obesity problem.
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The global obesity epidemic has become a major cause for concern, as evidenced by data
from the Non-Communicable Disease Risk Factor Collaboration (NCD-RisC'), indicating a
staggering surge in obesity prevalence among school-age children and adolescents
worldwide. Over a span of just four decades, the number of affected children has risen
significantly, increasing over tenfold from 11 million to 124 million. Moreover, an estimated
216 million children were classified as overweight but not obese during the same period
(NCD Risk Factor Collaboration, 2017). In Europe, childhood overweight (BMI 25 — 30) and
obesity (BMI > 30) rates ranged from 15.3% to 25.6% in 2016, showing substantial regional
differences (Garrido-Miguel et al., 2019). Childhood obesity has a profound impact on both
physical and mental health, including increased risks of developing asthma (Black et al.,
2013) and diabetes (Drake et al., 2002), as well as a higher likelihood of being bullied (van
Geel et al., 2014). While obesity is considered a multi-factor disease, diet plays a major role
(Cutler et al., 2003; Nicolaidis, 2019; Wright & Aronne, 2012). A large cross-national
European study revealed a trend of poor diet quality of children and adolescent, where nearly

half of their food intake comprised of ultraprocessed foods (Lauria et al., 2021).

The low diet quality and the high prevalence of obesity may be rooted in our
evolutionary history as humans have evolved to favor energy-dense foods (Pinel et al., 2000).
Energy-dense foods are typically products with low water content and high fat and sugar
content (Drewnowski, 2003). Humans evolved to like these sweet and savory tastes as they
attracted us to foods that are rich in carbohydrates and protein that are important for growth
and development. Conversely, our dislike for bitter tasting food has guarded us from

consuming dangerous substances such as toxic plants (Cowart, 2005). This evolutionary

L https://ncdrisc.org/about-us.html consulted on 8th of August 2023.
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benefit may be the reason taste has become the primary determinant of food choice (Glanz et
al., 1998; Sullivan et al., 2015). However, this innate preference that once helped us survive
when calories were scarce is now contributing to the current obesity epidemic, as high-calorie
foods are easily accessible in modern societies. Due to this association between caloric
density and palatability (Drewnowski, 1998), many people believe that tastiness and
healthiness in food are inversely related, which Ragunathan et al. labeled "the Unhealthy =
Tasty Intuition" (UTI). Because taste is the primary determining factor in food choice (Glanz
et al., 1998; Sullivan et al., 2015), people who strongly adhere to the UTI may tend to choose
unhealthy food since they perceive them to be tastier. Supporting this, Mai and Hoffmann
(2015) found that consumers who strongly held UTI beliefs demonstrated less interest in
healthy food and a greater interest in unhealthy food. Moreover, cross-national studies have
found that stronger beliefs in UTI are associated with a higher body mass index (BMI) due to
decreased consumption of healthy foods (Briers et al., 2020; Cooremans et al., 2017),
indicating the UTI has significant and harmful downstream consequences. For children, the
UTI may even be more harmful, because they have a higher sensitivity to taste preferences
and a stronger tendency to prioritize immediate gratification over long-term health
considerations than adults (Birch et al., 1984; Nguyen et al., 2015). This is due, in part, to the
fact that the cognitive control center in their brains is not yet fully developed (Metcalfe &
Mischel, 1999). Consequently, children may be even more vulnerable to the negative
consequences of UTI; they may be more likely to follow their taste preferences and develop a
liking for and choose unhealthy foods, which can have detrimental effects on their health and
wellbeing. It is therefore important to investigate whether the same correlation between UTI
beliefs and actual eating behavior exists in children, as observed in adults. Since childhood
eating habits and food beliefs tend to persist into adulthood (Skinner et al., 2002), early

identification of potentially harmful beliefs such as the UTI is important because it provides



an opportunity to address this risk factor in a timely manner. In order to do so, the
development of a reliable and valid measure for UTI among children is of primary

importance.

1.1 Current methods used to assess UTI & their limitations

Studies frequently distinguish between explicit and implicit beliefs; Explicit beliefs
are assumed to be formed through rational and conscious mental processing, while implicit
beliefs are assumed to be automatic and spontaneous in nature (Greenwald et al., 1998).
Studies addressing associations between taste and health are no exception, with the first
article describing the UTI already showing that this intuition is also reflected at the implicit
level. Consequently, researchers studying the UTI have relied on both explicit and implicit
measures; most frequently the explicit, two-item Likert-type scale developed by Raghunathan
and colleagues (2006) or an implicit taste versus health adaptation of the classic Implicit
Association Test (IAT, Greenwald et al., 1998). The UTI scale contains the items "Things
that are good for me rarely taste good" and "There is no way to make food healthier without
sacrificing taste." Some studies (e.g., Mai & Hoffmann, 2015) have added a third item "There
is usually a trade-off between healthiness and tastiness of food" to the original two-item scale
by Raghunathan and colleagues (2006). The second, the IAT, is an instrument commonly
used to measure the strength of automatic associations between constructs with reaction times
and has been used in children before to measure their implicit food cognition (DeJesus et al.,
2020). The IAT involves presenting participants with two categories, such as "healthy" and
"unhealthy," as well as two attributes, such as "tasty" and "untasty." Participants are then
required to categorize stimuli into the appropriate category, such as placing fruit into the
healthy category and the word "yummy" into the tasty category. The basic assumption of the
IAT is that two constructs (e.g., unhealthy and tasty) that are strongly associated will be

easier and faster to process. The IAT has demonstrated predictive validity and test-retest



reliability in its application with children, but strong domain differences were found (Rae &

Olson, 2018).

However, both Likert scales and the IAT have potential problems. The original UTI
Likert-type scale has not been subjected to proper psychometric validation, and Likert-type
scales have received criticism on their susceptibility to response biases such as acquiescent
responding and extreme option responding (Weijters et al., 2010, 2013) and social
desirability (Kuncel & Tellegen, 2009). Acquiescent responding is the tendency to prefer
answering on the positive side of the rating scale, regardless of the item content (e.g.,
Paulhus, 1991; Weijters et al., 2013). Social desirability refers to the tendency to respond in a
manner that is consistent with what one perceives as desirable or acceptable by significant

others (Kuncel & Tellegen, 2009).

The IAT has also faced criticism, with reviews finding it to have weak predictive
validity and limited incremental validity compared to self-report measures (e.g., Blanton et
al., 2009; Meissner et al., 2019). Oswald and colleagues (2015), for example, examined the
predictive potential of the IAT regarding racial discrimination and state that “IAT scores are
not good predictors of ethnic or racial discrimination, and explain, at most, small fractions of
the variance in discriminatory behavior in controlled laboratory settings” (p. 562). Although,
the IAT can exhibit predictive validity in children (e.g., Lemmer et al., 2015), this validity
demonstrates notable differences across different domains (Rae & Olson, 2018). In a study
conducted by Dejesus and colleagues (2020), a food IAT was employed to evaluate taste-
health associations in children. Surprisingly, the IAT did not predict eating behavior
effectively. Contrary to expectations, the results showed that children had a stronger positive
association with vegetables compared to desserts. The authors speculated that the IAT might
have captured more health-related knowledge rather than reflecting the children's intrinsic

beliefs or preferences, emphasizing a noteworthy limitation of this instrument that has been



repeatedly discussed in other studies assessing children’s food beliefs using IAT (Brecic et

al., 2022; Delesus et al., 2020; van der Heijden et al., 2020).

Another potential flaw of the IAT is a design artifact called the block order effect. The
block order effect refers to the influence of the order in which the stimulus categories are
presented on the IAT results. Specifically, participants may perform differently on the IAT
depending on whether the "target" category or the "attribute" category is presented first. This
effect occurs because the order of presentation may affect the cognitive associations
participants form between the target and attribute categories, leading to changes in response
accuracy on subsequent trials (Greenwald & Nosek, 2001). For example, if the "healthy"
category is presented first and followed by the "tasty" category, participants may be quicker
to associate healthy foods with tastiness compared to if the "unhealthy" category was
presented first. This block order effect can impact the validity and reliability of the IAT
results (Klauer & Mierke, 2005). Although providing more practice trials can reduce this

effect (Nosek et al., 2005), it also increases the length of the procedure.

Additionally, administering either of these measures to young children may not be
appropriate due to their limited reading ability, understanding of tasks and scales, and
attention span, as outlined by the ASTM guidelines for sensory consumer research with
children (2021). Moreover, research indicates that young children tend to focus on a single
attribute of food when making judgments rather than considering all sensory attributes
(Guinard, 2000). For example, Moskowitz’s (1994) study found that children often confused
taste and texture attributes of ice cream, leading to overlapping and smearing judgments
during sensory evaluation. This presents an issue for the original Likert-type scale and the
IAT, which utilize both tastiness and healthiness as attributes in the question wording and
design. In response, many studies assessing children's food attitudes rely on parent reports,

for which mixed evidence has been found regarding its validity (Haycraft & Blissett, 2008;



Lewis & Worobey, 2011). Parent report measures can be useful in assessing a child's eating
behavior; however, they may not accurately reflect a child's own beliefs and attitudes toward
food. A validated, standardized metric that is simple enough for young children to use could

help to overcome this issue.

The few studies examining children's self-reported associations between healthiness
and tastiness in food research have used both these explicit and implicit measures (e.g.,
Delesus et al., 2020; Ha et al., 2019). Additionally, certain studies employed an explicit
rating task wherein children were presented with pictures of different foods and were asked to
rate their tastiness (e.g., Ha et al., 2019; van der Heijden et al., 2020). By comparing the
ratings of healthy and unhealthy foods, a UTI index score was calculated.

However, within the same studies, two different measures often point to different
beliefs: explicit measures often indicate the UTI, while implicit measures often indicate a
positive association between healthiness and tastiness in food ("healthy = tasty intuition";
HTTI). To provide an overview of these findings, we present a summary of studies comparing
explicit and implicit associations between healthiness and tastiness in primary school aged

children in Table 1.

Table 1. Overview of studies assessing children's implicit and explicit UTI

Study Sample Measure Result Implicit - Explicit
correlation

Van der n = 37, Children with lower  Implicit: HTIL; d =

Heijden et socioeconomic position, age  IAT 0.17"

al., 2020 [5-13]



Explicit: UTL d =
Rating task ~ -.72"
Explicit: HTL;d= 1r=.18NS

UTI Scale -7

Explicit: UTL d =
VAS -1.07°
Dejesus et al., n =123, age [4 - 12] Implicit: HTI;d= b=.03,NS.
2020 IAT 65 Correlation not
reported.
Explicit: UTL d =
Sorting task 75"
Brecicetal. n=1412, age[5-9] Implicit: HTL d= 1= .27%**
2022 IAT 0.19""
Explicit: UTL d =

Rating task =~ .39%**

Note: UTI = “unhealthy = tasty intuition”, HTI = “healthy = tasty intuition”, * p < .05, ** p <
.01, *** p <.001. To facilitate comparisons, results of the studies were converted into
Cohen's d effect sizes using the formula outlined by Ruscio (2008). We included studies that
assess taste-health trade off beliefs in a non-clinical, primary school aged child sample, by

using both an explicit measure and the Implicit Association Test, and without manipulating

the belief.

Given the inconsistent findings in these studies assessing children’s food beliefs, there

is a pressing need for standardized tools that can provide a more comprehensive



understanding of children's individual food beliefs and preferences, especially tools that can
be efficiently used in large-scale studies. A potential candidate is the Visual Analogue Scale
(VAS). A VAS is a psychometric response scale that was first described in 1921, at the time,
called a "graphic rating method" (Hayes, 1921). It is a continuous response scale that requires
the respondents to indicate their opinion by placing a mark between two anchored extremes.
Unlike the Likert scale, where the respondent chooses from a set of options, the VAS allows
for a more nuanced representation of the respondent's attitude. VASs are known for their
simplicity, speed, and reliability and are often used to measure explicit attitudes in political
science and chronic disease research (e.g., Bijur et al., 2001; Maarj et al., 2022). Compared to
the Likert-type scale, the VAS has been shown to be more reliable and valid (Alwin, 1997,
Reips & Funke, 2008) and less susceptible to confounding factors and ceiling effects
(Voutilainen et al., 2016). In addition, due to its minimum requirement of reading and writing
skills and its quick and simple administration, we believe that this measure is a promising
tool for assessing children's beliefs and preferences.

The VAS has been used in food research before, for example, as a measure of appetite
(e.g., Brunger et al., 2015) and satiety (e.g., Keller et al., 2006). Also, recently, the VAS was
used to investigate associations between food healthiness and tastiness among children and
parents in a lower socioeconomic position (van der Heijden et al., 2020). While van der
Heijden et al. claim to have found support for the UTT in children using the VAS measures,
they do not report the correlations between the VAS and dietary habits and only had a limited
sample size of 37 child-parent dyads, leaving a potentially interesting usage of the VAS

unexplored.

The current paper investigates the validity of using VAS to measure associations
between the healthiness and the tastiness of food. In the first study, we examine the VAS’s

potential by examining the correlation between the VAS and the existing UTI Likert scale in
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an adult sample to establish convergent validity. Additionally, our intention is to demonstrate
that the VAS can also predict food consumption in adults, in line with previous studies
(Briers et al., 2020; Mai & Hoffmann, 2015). In the second study, we test the usability of the
VAS in a sample of primary school-aged (ages 6 to 13) children. For both studies, we will (1)
compare the VAS with more traditional methods of measuring UTI, and (2) explore the
measures' predictive potential for healthy food consumption. This is particularly relevant
since previous research has suggested that believing in the UTI could lead to reduced

consumption of healthy foods (Briers et al., 2020; Mai & Hoffmann, 2015).

2. Study 1
2.1 Methodology
2.1.1 Participants

Data and materials are available on the Open Science Framework (OSF). We

recruited 201 participants on Prolific. All participants provided informed consent and were
paid £1 for the study, estimated to last 5 minutes. All participants were UK residents. Fifty
percent of the participants were male, 49% female and 1% preferred not to disclose their
gender. The average age in this sample was 32.1, with a standard deviation of 4.0. A
descriptive overview of the demographic variables is available on OSF. This study is part of a
project that received positive ethical approval from the Committee for Research Ethics and
Integrity at an anonymous business school.

2.1.2 Procedure

The study began with administering the explicit UTI scale based on Raghunathan et
al. (2006), which consisted of three items ("Healthy food is usually less tasty", "Eating
healthy means sacrificing taste", & "There is usually a trade-off between healthiness and

tastiness of food") rated on a 7-point Likert scale (1 = "Strongly disagree" & 7 = "Strongly

agree"). The scale had a reliability of .89 in our sample. We simplified the original two-item
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questions slightly and added a third item that was used by Briers et al. (2020). The UTI score
was calculated by averaging the scores of three items (o = .89).

Next, participants were asked to complete the UTI-VAS, consisting out of two visual
analogue scales (VASs) to assess their feelings about the taste of healthy and unhealthy food.
The VAS (Figure 1) consisted of a continuous scale with three anchors: a negative smiley
face at the minimum point of the scale, a neutral smiley face at the midpoint, and a positive
smiley face at the maximum point. Participants were instructed to indicate their feelings
about the taste of healthy food on the first VAS item and unhealthy food in the second VAS
item by sliding a marker. The UTI-VAS index was then calculated by subtracting the first
item score (healthy) from the second item score (unhealthy). Scores could range from -100 to

100, with a positive score indicating a stronger UTL

Please indicate using this slider how you generally feel about the TASTE of HEALTHY
FOOD. A higher score represents a more positive feeling.

~ e o
— ~r
0 10 20 30 40 50 60 70 80 90 100

Healthy food

Figure 1. The first item of the UIT-VAS, The Healthy Food VAS.

After the UTI-VAS, the participants completed a validated short-form Food
Frequency Questionnaire (SFFFQ; Cleghorn et al., 2016). In the SFFFQ, participants were
asked to indicate how frequently they consumed 20 different food groups in an average week.
For example, they were asked to indicate their frequency of eating fruit on an 8-point scale,

ranging from "Rarely or never" to "5+ times a day." These scores were transformed into a
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Dietary Quality Score (DQS), following the original authors' guidelines. The DQS score can

range from 5 to 15, with a higher score indicating better dietary quality.

Additionally, in two separate open-ended questions, participants reported the average
number of portions of both fruit and vegetables that they consumed on a daily basis because
the average amount of these two categories is a frequent talking point in popular press

articles?.

Finally, participants provided demographic information such as age, gender,
education level, yearly household income, length, and weight. We constructed a BMI score
based on the self-reported length and weight information (kg/m?). Participants who provided
unrealistic BMI scores were removed from the dataset (BMI > 42, based on 2 SD from the
mean, 11 participants). Excluding these participants did not change the conclusions of the

study. The full questionnaire is available on OSF.

2.1.3 Analytical Approach

All analyses were conducted in JASP (JASP Team, 2023).

We aim to investigate the correlations between the UTI-VAS, UTI scale, and food
consumption variables. As UTI has been shown to be a predictor of healthy food

consumption, it is important to examine whether the UTI-VAS can capture this association.

In addition, we conducted two hierarchical regression analyses using DQS as the
dependent variable. In Model 1, we included age, gender, and education as regressors, as
these demographic variables have consistently been associated with dietary quality in
previous studies (McGowan et al., 2016). In Model 2, we added the UTI scale as a predictor

variable in addition to the demographic variables. To avoid multicollinearity issues, we fit the

2 For example: Which fruits and vegetables should be in your '5 a day'? - The Washington Post
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two UTI measures in separate models. In Model 3, we removed the UTI scale and added the

UTI-VAS as a predictor variable.

To compare the models, we used two separate hierarchical regression analyses. In the
first analysis, we compared Model 1 with Model 2 to examine the additional variance
explained by UTI. In the second analysis, we compared Model 1 with Model 3 to see if the

UTI-VAS can explain similar additional variance in DQS.

2.2 Results

Shapiro-Wilk tests were conducted on each variable to assess normality. Since the
results showed that all variables have a non-normal distribution (p < .05 in all cases) and
some variables are not continuous, we used Spearman's rho correlations, as suggested in

previous research using similar measures (van der Heijden et al., 2020).

The UTI-VAS correlated significantly with the UTI scale (r = 0.47, p <. 001), fruit
consumption (r =-0.21, p = .004) and DQS (r = -.21, p = .003). The results of the correlation

analyses are shown in Table 2.

Table 2. Results of correlation analyses in study 1.

N M SD Range 1 2 3 4 5 6

1. UTI-VAS 190 11.54 2331 -70-

82
2.UTIScale 190 3.61 139 1-  47%x

6.67
3. Age 190 3196 400 25-40 .04 .01 _
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4. BMI 185 26.02 447 1835 -.04 .02 08 —

41.61
5. Vegetable 190 237 1.14 0-6 -.13 - - -05 —
consumption 28%F**k - 18%*
6. Fruit 190 198 1.18 0-6 S21%*% - 17* 04 - A18* —
consumption A7*
7. DQS 190 9.89 1.67 7-14 -21%% —21%*% -01 —.13 .33%%* Dqk*x

Note: * p < .05, ** p < .01, *** p < .001. Correlations are Spearman’s rho.

2.2.2 Hierarchical regression analyses

In the regression analyses predicting dietary quality, the first model proved non-significant,
F(6,181) =1.07, p = .384, adjusted R? = .002, with none of the demographic variables having
significant predictive value.

Model 2 proved significant, F(7,180) = 2.14, p = .042, but the inclusion of the UTI
Scale improved model fit, adjusted AR? =.039. The UTI Scale was a significant predictor of
DQS in Model 2, p=-.21, p = .004.

Model 3 proved non-significant, F(7, 180) = 2.03, p = .054, but the inclusion of the
UTI-VAS improved model fit over model 1, adjusted AR? = .035. The UTI-VAS was a
significant predictor of DQS in Model 3, = -.20, p = .007. See Table 3 for an overview of

the regression analyses results.

Table 3. Hierarchical regression analysis of predictors of dietary quality in Study 1.

Predictor variables Model 1 Model 2%* Model 3**
Gender (1, female; 0, male) .08 .04 .05
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Age -.09 -.09 -.09
Education

Secondary (1, yes; 0, no) -.15 -.14 -.13

Vocational (1, yes; 0, no) -.08 -.09 -.06

Some University (1, yes; 0, no) -.05 -.07 -.06

Bachelor (1, yes; 0, no) -.13 -.13 -.12

UTI Scale / -2]%* /

UTI-VAS / / -.20*

Adjusted R? .002 041 037

Adjusted R?* Change .039 .035

Note: * p < .05, ** p < .01, *** p < .001. Predictor values are standardized beta coefficients.

Exploration of gender differences in the data is available on OSF.

2.4 Discussion

The study found that the UTI-VAS showed a significant correlation with the Likert
scale-based UTI measure. Additionally, it exhibited similar correlations with fruit
consumption and diet quality as compared to the scale-based UTI measure. Furthermore,
results from the regression analyses suggest that UTI is a stronger predictor for dietary
quality than demographic variables such as age, gender and education. Surprisingly, the
demographic variables did not significantly predict diet quality in this study. Altogether,
these findings suggest that although the UTI-VAS is simpler, it has similar predictive power
as the UTI scale, highlighting its potential utility as a valid and convenient tool for assessing

the association between healthiness and tastiness of food.

In the second study, we want to replicate this among children. For this, the measure
should be as simple as possible. So, we explored here whether we could reduce the UTI-VAS
to only one single item by looking at the two UTI-VAS items separately. The Healthy Food
VAS showed stronger correlations with the scale-based UTI measure (r =-.59, p <.001), the
DQS (r=.29, p <.001), and the fruit (r = 0.27, p <.001) and vegetable (r = .37, p <.001)

consumption variables, compared to either the scale-based UTI measure or the two-item UTI-
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VAS. In an additional hierarchical regression, the Healthy Food VAS model was significant
and improved model fit over Model 1, F(7, 180) = 3.47, p = .002, adjusted R? change = .085.
The Healthy Food VAS proved to be a significant predictor in this regression model, = .30,
p <.001, with a higher beta value than the UTI Scale and the full UTI-VAS. These results
suggest that the Healthy Food VAS by itself may be a good enough or even better predictor
of the downstream effects of UTI. Notably, participants' responses on the Unhealthy Food
VAS may have been influenced by their earlier response on the Healthy Food VAS, as it was
presented first, and the items were not randomized. However, since the Healthy Food VAS
was presented first, potential order effects would not apply to this measure. Because we
identified the Healthy Food VAS as the primary measure of interest, we believe this

limitation is less harmful for the overall conclusion of this research.

3. Study 2
3.1. Introduction

This study aimed to assess the Healthy Food VAS as a simple, time-efficient, and
child-friendly measure of UTL. In this study, we adapted the Healthy Food VAS slightly and
utilized it as a "feeling thermometer" to make it more engaging for the children, as

operationalized by van der Heijden et al. (2020).

In contrast to Study 1, we added an implicit measure in this study. Implicit measures
are sometimes included in child studies (e.g., Craeynest et al., 2005) because they are put
forward as measures that can capture a distinct mental process (Greenwald et al., 1998), and
as a result can predict behavior in a way that is either independent, additive or interactive
with self-report measures (Dovidio et al., 1997). Furthermore, children are thought to often
respond in socially desirable ways, which implicit measures are supposed to circumvent

(Brody et al., 1985; Cvencek et al., 2011). In this study, we directly compare the potential of
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the Healthy Food VAS and an implicit measure to predict downstream consequences of the

UTI, namely healthy food consumption.

For that purpose, we examine the correlations between the Healthy Food VAS and
two other explicit UTI measures, an implicit UTI measure, parent reported food consumption,

and BMI, all of which are explained below.

3.1. Methodology

3.1.1. Participants

Data and materials are available on OSF. A total of 158 children were recruited from
a local Flemish elementary school, comprising 76 second-grade students (Mage = 6.82 years,
SDage = 0.51) and 82 fifth-grade students (Mage = 10.90 years, SDage = 0.49). The selection of
these specific age groups was made to facilitate a comparison between younger and older
primary school students. We chose to concentrate on children of primary school age because
this specific group could potentially encounter the most challenges with the current methods
of assessing UTI. For instance, young children often exhibit a tendency for extreme responses
when employing Likert scales (Chambers & Johnston, 2002). Additionally, their relatively
limited cognitive development underscores the need for dedicated efforts in designing
specialized measures tailored to their age group (Mellor & Moore, 2014). This age bracket is
likely to derive the most benefits from this new measurement approach. Furthermore, this age

group aligns with the samples of the studies presented in Table 1.

Prior to the testing day, the children were given an informed consent form and a
questionnaire to take home and give to their parents. On the testing day, the children were
given oral instructions for each question by two researchers in a group setting. Note that all
questionnaires were administered in the participants' native language. We translated the

questionnaires to English for the purpose of this article. This study is part of a project that
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received positive ethical approval from the Committee for Research Ethics and Integrity at an

anonymous business school.

3.1.2. Parental questionnaire

The parents provided informed consent for their children, as well as their children's
height and weight information, and the Food Frequency Consumption Questionnaire (FFCQ)
(Block et al., 1986; as operationalized by Laureati et al., 2020). Parents were asked to report
their child's food consumption frequency over the past month for 17 food categories.
Response options included: "never," "1-3 times a month," "1-3 times a week," "4-6 times a

nn

week," "once a day," "multiple times a day," and "I don't know." To enhance comprehension,
specific product examples were provided. We focused here on the frequency of fresh fruit
and vegetable consumption since previous research has shown that reduced fruit and

vegetable consumption is an important downstream consequence of the UTI (Briers et al.,

2020; Mai & Hoffmann, 2015). See OSF for the full questionnaire and results.

Consistent with previous literature (e.g., Daly et al., 2011; Laureati et al., 2020) , we
transformed the food consumption frequencies to Daily Frequency Equivalents (DFE). DFEs
were calculated by assigning proportional values to the original frequency categories using a
base value of 1.0, representing once a day consumption. DFE scores were assigned as
followed: DFE of 0 = less than once a month or never, DFE of 0.07 = 1-3 times a month,
DFE of 0.28 = 1-3 times a week, DFE of 0.71 = 4-6 times a week, DFE of 1 = once a day,

and DFE of 2.5 = multiple times a day.

3.1.3. The paper and pencil IAT
Children started with a paper and pencil Implicit Association Test (Lemm et al.,
2008). This version relied on participants' ability to correctly classify as many items as

possible into corresponding categories within 25 seconds per block rather than measuring
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reaction times. Stimuli were used in a digital IAT before by van der Heijden et al. (2020);
Food stimuli were validated for perceived caloric content, perceived healthiness, and liking
among children and adults by Charbonnier and colleagues (2016). Tasty and icky symbols
were developed by Rutland et al. (2005). We chose the paper and pencil IAT for its suitability
in this context, as it is independent of language and reading abilities (Babcock et al., 2016)
and it allows for data collection in group. Additionally, it circumvents potential differences in
digital literacy between the different age groups (Jin et al., 2020). Studies comparing Paper-
and-Pencil IATs with traditional Computer [ATs have found similar response patterns and

positive correlations (e.g., Chan et al., 2017; Mori et al., 2008).

The IAT procedure consisted of five blocks where participants assigned stimuli to one
of two categories, with blocks 3 and 5 providing critical data. The stimuli were displayed at
the centre of the page, accompanied by two answer columns positioned to the left and right of
the stimuli. The first block contained the target of interest (the healthy category on the left
side and the unhealthy category on the right side; food items as stimuli), the second block
consisted of attribute items (the tasty category on the left side and the icky category on the
right side; emoji symbols as stimuli), and the third block included both the target and the
attribute items. To track order effects, we created two versions of the test: In the bias-
consistent version, "tasty" and "unhealthy" were grouped on the same side in Block 3, while
in the bias-inconsistent version, "tasty" and "healthy" were paired on the same side in Block
3. The fourth block was a repetition of Block 1, but with the position of target items reversed.
Finally, Block 5 was a repetition of Block 3, but with the target items switched sides. See

figure 2 for an example of Block 3 and Block 5, and OSF for the complete procedure.

During the testing, children were led by two researchers who provided standardized
instructions and displayed clear examples on a large screen prior to each IAT block. The
classification categories and corresponding stimuli were presented to the children before the
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start of each block to ensure a clear understanding of the task at hand. The researchers

encouraged the children to work fast and reassured them that it was okay if they were unable

to classify all items, as completing the entire page is challenging. The aim was to reduce

frustration and maintain motivation levels.

The IAT score was calculated according to the guidelines provided by Lemm et al.

(2008). Only the results from Blocks 3 and 5 were considered. The score was determined by

calculating the number of correctly classified items in the bias-consistent block (X) and the

bias-inconsistent block (Y). The final score was calculated using the formula XJX=Y).In
g Y

instances where the bias-inconsistent score exceeded the bias-consistent score, the final score

was multiplied by -1. A score greater than 0 indicated a bias that was consistent with the

"unhealthy = tasty" intuition, while a negative score indicated a bias that was consistent with

the "healthy = tasty" intuition. We removed strong outliers for IAT correlations (n =7,

corresponding to more than three times the standard deviation from the mean in either

direction (e.g., de Houwer & Bruycker, 2007). Removing these participants did not change

the conclusions of this study.

Tasty
Unhealthy

Icky
Unhealthy

Tasty
Healthy

Icky
Unhealthy

Figure 2. Block 3 (left) and Block 5 (right) of the IAT (Version A).
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3.1.4. Explicit measures
After the IAT, three explicit measures of UTI were administered to the children: the

UTI-VAS, a binary choice adaptation of the original UTI scale, and a food item rating task.

The first measure was the Healthy Food VAS, a simple VAS that appeared like a
thermometer and measured the level of "cold" (negative) or "warm" (positive) feeling the
children had toward healthy food. The researchers instructed the children to think about the
taste of food that they think is healthy. The researchers then instructed the children to mark or
color on the 100-point scale from left to right using a marker or pencil. Because our first
study showed that the first item (Healthy Food VAS) performed best by itself, we dropped

the second item (Unhealthy Food VAS) in this study.

To enhance comprehensibility and facilitate comparisons with the other measures, we
transformed the Healthy Food VAS scores by subtracting them from the maximum score of
100. This way, all scores of all measures represent UTI in the same direction. For instance, a
score of 80 on the Healthy Food VAS, indicating high liking for healthy food and thus a low
UTI, would be transformed to 20. Conversely, a score of 20 on the Healthy Food VAS,

indicating low liking for healthy food and thus a high UTI, would be transformed to 80.

Food that is healthy:

> lIII]IIII III!]IIII Illllllli IIII|IIII IIII|IIH IIII|IIII I{IIIIIII IHIIIIII IIIIIIIII Illllﬂll
o (b i s Sl b e e i o L i (an
1 2 3 4 5 6 7 8 9 |\~

Figure 3. The Healthy food VAS used in study 2.
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The next measure involved adapting the original UTI scale into a child-friendly
format. The scale consisted of four binary questions: "Food that is (not) good for me" with
response options of "tasty" and "not tasty"; and "Food that is (not) tasty" with response
options of "healthy" and "not healthy" (Figure 4). The words "tasty" and "not tasty" were
accompanied by positive or negative smiley faces, respectively. Children were asked to draw
an arrow from the item to the answer options. Answers in line with the UTI were scored 1,
while answers not in line with the UTI were scored -1. The total summed scores ranged from

-4 to 4, with higher scores representing a higher UTL

How tasty do you think this is?

’\""\
mm
Ay
N ° .5 4‘013} 4‘013}
> — ~ L)
\ \ \ \ \
NOT tasty at all not tasty not tasty, not icky, but ok a bit tasty very tasty

How much do you like to eat this?

LK. b bk
4 s 18

I do not like to eat | like to eat this very
this at all much

Figure 4. One of the four items from the adapted UTI scale used in study 2.

Finally, the children rated four healthy and four unhealthy food items (which were
also used in the IAT, see Figure 5) on perceived tastiness and how much they would like to
eat them using 5-point Likert scales accompanied by smiley faces (1 = "not tasty at all," 5 =
"very tasty") or thumbs ranging from negative to positive (1 = "I do not like to eat this at all,
5 ="I like to eat this very much"). Scores were averaged for the unhealthy and healthy items
separately, then the difference score was calculated as a UTI index. Scores could range from -
4 to 4, with a higher score indicating a stronger UTI. An overview of scores per item can be

found on OSF under supplementary results in Appendix C.
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0 Healthy

TASTY food is usually:

0 Not healthy

Figure 5. An example of rating task item used in study 2.

3.2. Aims & Analytical approach

Our primary objective was to examine the correlations between the Healthy Food
VAS, the IAT, and other explicit measures of UTI. As food consumption is a crucial
consequence of UTI, we also examined the correlation between the UTI measures and parent-

reported fruit and vegetable consumption in line with Study 1.

Because the IAT is sensitive to order effects and quite complex for children, we will
begin with testing order effects of the different IAT versions and the influence of age on the

IAT scores. We did not have a priori hypotheses regarding these effects.

3.3. Results
3.3.1. Prescreening Paper-and-pencil IAT

We found a significant order effect in the IAT, such that children who had the bias-
inconsistent version first (n = 74, M = -5.67, SD = 6.17) showed a lower UTI than the
children who saw the bias-consistent version first (n =73, M =-3.12, SD = 6.00), t(144.97) =

-2.54,p=.012,d =-.42, 95% CI = [-.75, -.09].

While we did not find a significant difference between the IAT scores of the second-
grade (M = -4.05, SD = 4.81) and sixth-grade children (M = -4.18, SD = 5.54), t(140.97) = -
14, p=0.882,d = .03, 95% CI [-.30, 0.35], we find strong differences in the number of
correctly classified items between these groups. Second-grade children significantly
classified fewer items correctly in the bias-consistent block (M = 6.20, SD = 3.41) and bias-

inconsistent block (M = 10.71, SD = 4.55) than sixth-grade children [bias-consistent block:
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(M =10.86, SD = 4.37), t(142.9) = -7.31, p < .001, d = -1.20, 95% CI [-1.55, -.84]; bias-
inconsistent block: (M = 16.42, SD = 5.88), #(142.5) = -6.63, p < .001, d = -1.09, 95% CI [-

1.43, -0.74])].

3.3.2 Correlation analyses

The Healthy Food VAS correlated significantly with the frequency of vegetable (r = -
.24, p =.003) and fruit consumption (r = -0.24, p = .003) and the other explicit measures
[(UTI scale: r = .52, p <.001); Rating task: r = .38, p <.001)]. In contrast, the IAT score did
not correlate significantly with either vegetable (r = -.08, p = .369) or fruit consumption (r = -

.10, p = .250). Full correlation analysis results are shown in Table 4.

Table 4. Correlation table of study 2.

Variable n M SD Range 1 2 3 4 5 6 7 8

1. Healthy 15 236 233 0-8 —

food VAS 6 4 0

2UTIScale 15 .089 264 -4-4 52 —

7 -
3.UTI Food 15 .59 122 -4- 38 227 —
rating 4 3.88 %
4.IAT score 14 - 620 -30—- .20 .15 A3 —
7 4.40 16.8 :
5. Age 15 894 211 6-13 34 29 -09 .0 —
7 . 0
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6. BMI 13 165 265 1225 .13 -12 -11 - 33" —

6 0 — 0 7

26.67 6
7. Vegetable 15 1.08 .67 0-25 - =227 - - =12 0
consumptio 5 24 217 .0 2
n - . g
8. Fruit 15 1.13 80 0-25 - =27 - - =16 0 45"
consumptio 5 24 " 28 1 4 " 3
n - - 0

Note: *p < .05, **p < .01, *** p < .001. Correlations are spearman's rho.

3.4. Discussion

The Healthy Food VAS shows stronger correlations with the reported fruit and
vegetable consumption frequency than the IAT. The three explicit measures each show
similar correlations with the frequency of fruit and vegetable consumption. The brevity and
ease of administration of the Healthy Food VAS make it particularly suitable for use with

children.

In contrast, the IAT d-scores fail to show significant correlations with fruit &
vegetable consumption frequency. Notably, (1) younger children exhibit lower accuracy rates
than older children in completing the IAT, indicating its potential difficulty for this age

group, and (2) we found a block order effect, lowering the potential validity of this measure.

4. General Discussion

Our two studies aimed to investigate the effectiveness of using a VAS as a simple

indicator of UTI for both adults and children. Study 1 revealed a strong correlation between

26



the Healthy Food VAS and the UTI scale, as well as a moderate correlation with vegetable
consumption and dietary quality. In study 2, the Healthy Food VAS showed significant
correlations with the frequency of vegetable and fruit consumption. Notably, study 2 also

demonstrated that children as young as 6 years old were capable of using this measure.

In contrast to our explicit measures, the results of the Implicit Association Test (IAT)
in our study suggest a slight tendency toward the "healthy = tasty" intuition. This dissociation
is consistent with previous studies assessing children's implicit and explicit attitudes toward
food (Brecic et al., 2022; van der Heijden et al., 2020). However, as there was no correlation
between the IAT scores and consumption variables, it is uncertain whether the IAT truly
assesses an inherent belief. This raises an ongoing discussion about whether the IAT
measures an inherent personal belief or reflects children's knowledge of a broader cultural
belief (e.g., Uhlmann et al., 2012). Given the rising obesity prevalence (Garrido-Miguel et al.,
2019) and the suboptimal diet quality reported in children (Lauria et al., 2021), it seems
unlikely that children have a positive association between healthiness and tastiness in food,
though this remains speculative. While the discussion remains important, our main goal was
to find a short, child-friendly measure that can be used to efficiently measure UTI and predict
its downstream consequences such as food consumption. Our findings suggest that the IAT is

less suited for this purpose.

Furthermore, completing the IAT can be challenging for younger children, which may
impact the accuracy and reliability of the results. Additionally, we find that the IAT is
vulnerable to the block order effect, a design artifact which can be difficult to avoid in studies
involving children. However, it is worth noting we opted for a paper-and-pencil version of
the IAT. While the paper-and-pencil IAT and the digital IAT have been shown to be

positively correlated and resulted in similar response patterns (e.g., Mori et al., 2008), this is
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a limitation of this study. Future research should investigate the usability of the paper-and-

pencil IAT in a food context, using different stimuli, samples, and settings.

The results of these studies indicate that Healthy Food VAS could be a valuable tool
to use in future studies because (1) it provides a continuous measurement allowing for greater
precision, (2) it is easy to use, reducing participant burden, which makes it a suitable measure
for child research, (3) and it correlates better with downstream consequences of UTI
compared to multiple choice scales. These results were obtained from a significant and
difficult-to-reach sample of children, who were free from parental influences. These results
have important implications for researchers and practitioners interested in understanding and
addressing children's food beliefs. By demonstrating the utility of the visual analogue scale in
measuring food beliefs and related behaviors, we provide valuable support for its use in
future research and practice. National food consumption surveys among children [e.g.,
government-led projects such as the National Health and Nutrition Examination Survey
(National Center for Health Statistics, 2020)] could particularly benefit from using this
measure, since they typically recruit large samples for which a simple measure that requires
little to no assistance would be advantageous. This instrument holds potential not only for
researchers investigating children's beliefs but also for various stakeholders, including
paediatric doctors, schoolteachers, dieticians, and child psychologists. By utilizing the VAS,
these professionals can effectively identify vulnerable children with unhealthy food beliefs,
enabling early interventions to promote healthier eating habits and combat childhood obesity

more effectively.

However, it is worth noting that while the VAS appears to be a valuable tool for
measuring food beliefs, further research is needed to confirm these findings and examine the
scale's reliability and validity in different populations and contexts. In future studies, the VAS
should be assessed with bigger sample sizes, a more extensive age range, actual food
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consumption rather than reported food consumption frequency, and appetitive traits such as
uncontrolled eating and food responsiveness, as well as other demographic variables to
provide a more complete picture of the characteristics in UTI development. Moreover, an
area of particular interest lies in comprehending the role of family dynamics in the evolution
of UTI beliefs, as suggested in the family consumer framework for childhood obesity of
Moore and colleagues (2017). Investigating whether UTI beliefs are transmitted across
generations and understanding the association between a child's UTI beliefs and those of their
siblings and peers is potentially an intriguing avenue for future research. Subsequent studies
should also use a longitudinal approach to examine the potential development and persistence
of UTI beliefs from childhood to adulthood and its potential influence on dietary patterns and

BMI in adulthood.

A first limitation of this study is that children’s food consumption frequency was
reported by their parents. While this is common practice in the literature (e.g., DeJesus et al.,
2020; Hoerr et al., 2009; Kiefner-Burmeister et al., 2014; Patrick et al., 2005), future research
could benefit from using more observational food consumption data in order to get a more

complete picture of children’s dietary habits.

A second limitation of this study is the absence of control for social desirability bias
in the children's responses. It is plausible that the school context and the presence of teachers
and researchers could have influenced children to answer in a socially desirable manner.
However, children typically exhibit more social desirability bias in one-on-one interviews
than in classroom assessments (Miller et al., 2015). Moreover, within the context of the UTI,
it's possible that social desirability would lead children to over-report their positive feelings
towards healthy food, potentially weakening our predictions. On the other hand, a notable

strength of this research is its approach to data collection. By obtaining parent-child data
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separately, we circumvent the possibility of social desirability influence from parents on their

children's responses, thus enhancing the integrity of our findings.

A third limitation of this study is tied to the nature of the VAS prompt, which
investigates feelings towards the taste of healthy food in a broad context. Following the
consumer socialization framework by John (1999, 2008), the younger children in our sample
would typically align with the perceptual or early analytical stages of development. During
the transition between these stages, children move from concrete to more abstract knowledge
structuring. Recognizing this cognitive development, it's possible that the youngest
participants might find a more concrete framing of the VAS more understandable. To address
this aspect, we conducted a complementary study where we replaced the general healthy food
prompt of the VAS with a specific, typical healthy food item, namely broccoli. Interestingly,
this adjustment yielded outcomes consistent with the findings in Study 2. The VAS scores
maintained their correlations with the frequency of both vegetable (r = .20, p <.001) and fruit
consumption (r = .24, p = .001). This lends credence to the generalizability of our results and
supports the validity of the VAS as an effective instrument in assessing even young children's
food beliefs. A more detailed description of this study can be found on OSF under

supplementary results as Appendix D.

Notably, none of the measures of UTI or healthy food consumption showed a
significant correlation with BMI in this study. However, it is important to note that the BMI
data were self-reported and not directly measured, which is a limitation of the study. Previous
research has found that self-reported BMI data may be less reliable due to underreporting of
weight and overreporting of height, leading to potentially inaccurate results (Gorber et al.,
2007; Nawaz et al., 2001). The link between UTI and BMI has been established in other
studies with more power (Briers et al., 2020; Cooremans et al., 2017) before, though, and was
not a goal of the current study.
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For now, the VAS shows to be a promising measure of the Unhealthy = Tasty
Intuition in children due to its ease of use and stronger predictive power of food consumption

compared to implicit measures.
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