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Many people implicitly (automatically) believe that unhealthy foods are tastier than healthy foods, even when
they explicitly (deliberately) report that they don’t. It is unclear whether this ‘unhealthy = tasty intuition’ is
already present in childhood. Children from families with a lower socioeconomic position (SEP) consume poorer
diets than children from families with a higher SEP. Paradoxically, populations with a lower SEP are underrepresented in research and least reached by lifestyle interventions. This study explored implicit and explicit
associations between healthiness, tastiness and liking of foods in primary school-aged children and parents with
a lower SEP.
These associations and an estimate of dietary intake were assessed with implicit association tests and paperand-pencil questionnaires, developed and adapted specifically for this target group. Participants were recruited
at Dutch food banks.
Results of 37 parent-child dyads indicated that children and parents implicitly associated healthy foods and
tastiness more strongly with each other than healthy foods and not tasty (D = −0.19, p = .03 and D = −0.46,
p < .001, respectively). Explicitly, parents showed similar results, while children rated pictures of unhealthy
foods as tastier than pictures of healthy foods.
Following the discrepancy between our hypotheses, results, and more unhealthy eating habits that often
prevail in families with a lower SEP, potential explanations are discussed. We address the possibility that an
internalised social norm was exposed, rather than an intrinsic belief. We propose that this research calls for indepth qualitative research on food-related preferences and norms in the everyday life of low SEP families.

1. Introduction
1.1. Background
The present study investigated implicit and explicit associations
between food healthiness, tastiness and liking, as held by primary
school-aged children and parents with a lower socioeconomic position
(SEP).
In the Netherlands, diet quality is suboptimal in primary schoolaged children (e.g., Van der Velde et al. (2019)). This is also the case in
other high income countries (WHO, 2016). This is problematic, because
food choices and preferences developed in early childhood greatly affect food preferences and eating practices later in life (Anzman-Frasca &
Ehrenberg, 2018; Issanchou, 2017; Skinner, Carruth, Bounds, Ziegler, &
Reidy, 2002; Skinner, Carruth, Bounds, & Ziegler, 2002).
Children of families with a low socioeconomic position (SEP)
⁎

consume even poorer diets than children of families with a higher SEP
(Mech, Hooley, Skouteris, & Williams, 2016; Van der Velde et al., 2019;
Zarnowiecki, Dollman, & Parletta, 2014; Zarnowiecki, Parletta, &
Dollman, 2014). Socioeconomic disparities in dietary patterns can be
attributed to various factors, including economic access (Monsivais,
McLain, & Drewnowski, 2010), knowledge and attitudes towards nutrition (Ball, Crawford, & Mishra, 2006), and food motivation and liking
(Pechey, Monsivais, Ng, & Marteau, 2015; Vainik, Dagher, Dubé, &
Fellows, 2013). Interventions aimed at a general audience are often less
effective in lower SEP groups than in higher SEP groups; the lower SEP
groups are least reached (Beauchamp, Backholder, Magliano, & Peeters,
2014; Bukman et al., 2014; Waters, Galichet, Owen, & Eakin, 2011).
One of the reasons why interventions aiming to improve dietary patterns fail to truly engage low SEP groups to change their eating behaviours, could be that interventions are based on a normative idea of
what it means to eat “well, tasty, and healthy”, which does not
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necessarily correspond to the perceptions and experiences of low SEP
individuals or families. SEP plays a moderating role in beliefs and attitudes and learned associations between which foods are healthy or
not, tasty or not, and liked or disliked (Baumann, Szabo, & Johnston,
2017; Inglis and Crawford 2005; Van Otterloo & Ogtrop, 1989). A study
by Pechey et al. (2015) for example showed that participants with a
lower SEP liked fruit less at the implicit (automatic) level, while no
difference in fruit liking was found between lower and higher SEP
participants at the explicit (controlled, deliberately thought trough)
level. A qualitative study using in-depth interviews found that mothers
across different SEP groups had different definitions for “healthy
eating”, although they agreed that fruits and vegetables are healthy, in
contrast to soda drinks and fast food (Fielding-Singh & Wang, 2017).
Exploring from a sociological perspective, other qualitative studies interviewed mothers about their view on a “good” or “proper” meal
(Charles & Kerr, 1988; Hupkens, Knibbe, Van Otterloo, & Drop, 2000;
Van Otterloo & Ogtrop, 1989). It was found that mothers sometimes
experience conflicts between providing a proper, healthy meal, although children may dislike these foods, and having the family dinner
in a pleasant atmosphere, since it is a moment where family ties are
strengthened. It turned out that mothers with a middle and higher SEP
were more strict in such situations about what should and should not be
eaten than mothers with a lower SEP (Charles & Kerr, 1988; Hupkens
et al., 2000; Van Otterloo & Ogtrop, 1989).

unhealthy food choices (Hoppert, Mai, Zahn, Hoffmann, & Rohm, 2012;
Mai & Hoffman, 2015), which warrants further investigation of the UTI
phenomenon. It is also likely that social disparities such as SEP shape
the explicit and implicit associations between the healthiness and the
tastiness of foods, given that diets of people with a lower SEP are often
unhealthier than diets of people with a higher SEP. For example, people
with a lower SEP consume less fibres, vegetables and fruits and more
energy-dense foods (Appelhans et al., 2012; Giskes, Avendaño, Brug, &
Kunst, 2010; Konttinen, Sarlio-Lähteenkorva, Silventoinen, Männistö, &
Haukkala, 2013; Pechey et al., 2013). To date, research that focused
specifically on investigating the UTI, has only been done in higher SEP
adult participants (Raghunathan et al., 2006; Werle et al., 2013).
Therefore, it is important to investigate these associations in groups
with low SEP, instead of inferring them from studies in groups with
middle or higher SEP. A belief that unhealthy foods are tastier than
healthy foods, may be a concept to target in future interventions aiming
to improve diet quality in this group. It is especially relevant to study
children from families with low SEP, as they are the ones that could
benefit most from improved dietary habits.
Because in general, parents are the ones who raise their children, it
seems possible that parents transfer their own associations to their
children. If so, future interventions should consider a holistic approach
that includes parents as well as children. To date, little is known about
the correlation between children’s and parents’ associations regarding
healthiness and tastiness of food. Loehlin (2005), who studied correlations between children’s and parents’ attitudes toward multiple topics, reported on average small correlations, but with substantial
variability depending on the (sensitivity of the) topic.
Previous research on the relation between implicit and explicit
measures showed that the correlation between these two is usually
small to moderate, and depends on various factors such as the spontaneity of explicit self-reports and the conceptual correspondence between the implicit and explicit measures (Hofmann, Gawronski,
Gschwendner, Le, & Schmitt, 2005). However, it is unknown how implicit and explicit measures of specifically low SEP participants correlate.

1.2. The unhealthy = tasty intuition
Raghunathan, Naylor, and Hoyer (2006) showed that in American
adults, an Unhealthy = Tasty Intuition (UTI) exists. This intuition represents people’s view that healthiness and tastiness are inversely related to each other. It means that people implicitly believe that unhealthy foods are tastier than healthy foods. This implicit belief was
found even in people who explicitly reported they did not agree with it
(Raghunathan et al., 2006).
Other studies about perceived healthiness and tastiness of foods,
although not specifically investigating the UTI, found results that are in
line with the UTI, for example Vadiveloo, Morwitz, and Chandon
(2013), Burton and Kees (2012), and Finkelstein and Fishbach (2010).
For example, in a study about food evaluations participants evaluated
foods with nutrient-content claims as healthier than foods with taste
claims, regardless of product type. In addition, participants evaluated
advertisements with nutrient-content claims better for foods they perceived as healthy, while advertisements with taste claims were evaluated better for foods that participants perceived as unhealthy, since
these combinations were thought to match better than the opposite
possibilities (Choi, Paek, & Whitehill King, 2012).
There is, however, also evidence contradicting the UTI (Irmak,
Vallen, & Robinson, 2011; Werle, Trendel, & Ardito, 2013). Werle et al.
(2013) conducted a study in France and found a healthy = tasty intuition; French participants associated healthy foods relatively stronger
with tasty, and unhealthy foods with not tasty. The authors suggested
that the found difference between the American and French study could
be attributed to intercultural differences in food perceptions. In the
USA, a utilitarian view of food consumption is common; food is a biological need, but food is also is a source of worry, and people have a
more negative view of foods in general. In France, on the other hand, an
experiential view of food consumption prevails, and there is a focus on
pleasure, social interaction, culinary issues and quality (Werle et al.,
2013). Following the inconsistencies in UTI evidence, it seems that
people’s belief in the UTI depends on various factors, of which differences in (eating) cultures or social differences regarding nutrition or
eating goals are components. However, how such differences in food
perceptions exactly relate to the UTI, what the underlying mechanisms
are for associating (un)healthy foods with tastiness or not tasty, is still
unclear.
It is clear, though, that an unhealthy = tasty intuition contributes to

1.3. Aims and hypotheses
The aim of the current study was to investigate implicit and explicit
associations between healthiness, tastiness and liking of foods in low
SEP primary school-aged children and their parents. In addition, the
relation between implicit and explicit measures was investigated, and
the extent to which implicit and explicit associations of parents and
children correlated. The study included 37 parent-child dyads who
performed two implicit association tests (IATs) and filled out paperand-pencil questionnaires about food healthiness, tastiness and liking,
and about dietary habits. It was hypothesized that, in line with the UTI,
children and parents would associate unhealthy foods and tasty more
strongly with each other than healthy foods and tasty. In addition, a
small correlation between scores on implicit and explicit measures was
expected (cf. findings of Hofmann et al. (2005)). The magnitude of
correlations between children’s and parents’ associations is difficult to
predict, because this depends on multiple variables such as the topic of
the association.
2. Materials and methods
2.1. Design and procedure
The study had a cross-sectional design. Parents and children completed two computer-based implicit association tests (IATs)
(Greenwald, McGhee, & Schwartz, 1998). After completing the IATs,
participants completed paper-and-pencil questionnaires measuring explicit belief in the UTI. Parents also filled out questionnaires about their
own and their child’s demographics and their dietary habits. Parents
2
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and children were tested individually, but the parent could stay in the
room with the child if desired. The researcher was present in the room
to provide explanation about the tasks if necessary. This study was
approved by the Medical Ethical Review Board of Wageningen University & Research, the Netherlands (METC-WU, file number
NL64893.081.18).

slower (measured in ms). Such shown bias is called the IAT effect and is
expressed in the IAT-D score as a measure of effect size (Greenwald
et al., 1998; Greenwald et al., 2003). For additional in-depth explanation of the functioning of and reasoning behind the IAT, see for example
Lane, Banaji, Nosek, and Greenwald (2007) and Nosek, Greenwald, and
Banaji (2007).
The same IAT was used for parents as well as for children, and was
adapted to fit the cognitive skills and attention span of children and to
overcome possible functional illiteracy in both children and parents.
Based on existing IATs designed specifically for primary school-aged
children (Babcock, MaloneBeach, Hannighofer, & Woodworth-Hou,
2016; Baron & Banaji, 2006; Cheetham, Turner-Cobb, & Gamble, 2016;
Cvencek, Greenwald, & Meltzoff, 2011; Rutland, Cameron, Milne, &
McGeorge, 2005), the number of trials in each block was limited to 32
trials in the critical blocks and 16 in the practice blocks. In addition,
color-coded response keys, visual reminders for each target and attribute concept, and images depicting tastiness instead of words describing tastiness were used, and the amount of stimuli per category
was limited to four. Existing IATs were not designed specifically for low
SEP participants. It cannot be assumed that traditional (child-)IATs are
capable of demonstrating a significant IAT effect in this group. Therefore, participants also performed a base measurement, following Baron
and Banaji (2006). The base measurement is an IAT with non-social
categories of which the expected effect is known, to confirm the functioning of the IAT. Following the logic of Baron and Banaji (2006), if
the expected effect is found in the base measurement, but no effect is
found in the healthy-unhealthy IAT, this can more confidently be interpreted as a genuine lack of an effect in the healthy-unhealthy IAT,
rather than an inability of the latter to demonstrate an effect. The
flower-insect IAT designed by Greenwald et al. (1998) was used as base
measurement in this study. It is known that flowers usually elicit more
positive attitudes than insects (Baron & Banaji, 2006; Greenwald et al.,
1998). See Figs. 1 and 2 for used stimuli in the IATs. Both IATs were
pilot tested among two seven-year-old girls (personal contacts of the
researcher) on clarity and comprehensibility.

2.2. Participants
44 Parent-child dyads were recruited via multiple food banks and a
charity organization in the Netherlands, both from urban and rural
areas. One of the researchers (AvdH) volunteered to help at several
community food banks, which enabled her to personally contact and
speak with potential participants about the study. In addition, personal
letters were sent from the charity organization, to inform potential
participants about the study. Participants could then contact the researchers if interested. Parents were eligible for inclusion if they had at
least one child of primary school age (5–12 years) and had a low SEP.
Children were eligible for inclusion if they were between 5 and 12 years
of age. Low SEP was defined as having low or medium education and a
low income. Education level and income are commonly used indicators
for SEP (e.g. Bere, Van Lenthe, Klepp, & Brug, 2008). The definitions of
Statistics Netherlands were used to define low or medium education
and low income (CBS, n.d.-a,b). As income could be a sensitive topic to
low SEP participants, the researchers chose not to ask participants directly about their income but to recruit via channels implicating that
participants’ income was low. To illustrate, families recruited via the
charity organization in Rotterdam lived in low SEP neighbourhoods. In
addition, people who attend the food bank need to be up or under the
national minimum income limit to be allowed to visit the food bank. To
avoid stigmatization, level of education was not assessed immediately
at the first encounter at the food bank, but at a later stage, simultaneously with data collection. As a result, it could only be established
whether participants met the low education-criterion after data collection. Seven parents indicated that they attended higher education.
Because these parent-child dyads did not belong to the target group,
they were not included in any analyses. 37 Parent-child dyads were
included in the analysis. Some participants did not complete all the
tasks due to fatigue. Therefore, for each measure the exact number of
analysed participants is indicated.
To maximize willingness to participate in the study and to minimize
drop-out, data collection took place at participants’ homes, where the
researchers visited them. Parents received a gift voucher for their participation and children were given a small present. Participants provided written informed consent for their participation in the study
(informed consent for the children was provided by their parents).

2.3.2. Explicit measures
Parents and children performed three paper-and-pencil tasks to assess explicit associations between (un)healthiness and (un)tastiness of
foods. All tasks were provided in Dutch. First, for each of the healthy
and unhealthy food pictures used in the healthy-unhealthy IAT, participants were asked to rate how tasty they thought these foods would be,
and how much they liked to eat this food. Both questions were answered on five-point scales. Answer options varied from ‘not tasty at all’
(scored as 1) to ‘very tasty’ (scored as 5) and from ‘do not like to eat this
food at all’ (scored as 1) to ‘like to eat this food very much’ (scored as
5). Answer options were accompanied by smiley faces that depicted not
tasty at all to very tasty, or by thumbs down or thumbs up. Answer
scales for children are often expressed in smiley faces, to make the
answer options more clear (Divert et al., 2017; Guinard, 2001;
Vereecken, Covents, Parmentier, & Maes, 2012).
Second, to assess explicit belief in the UTI, we used two items developed for this purpose by Raghunathan et al. (2006, pp. 173-174):
“Things that are good for me rarely taste good” and “There is no way to
make food healthier without sacrificing taste”. The statements were
translated to Dutch, keeping the translation as close to the original
statements as possible, and were answered on a 5-point scale following
Werle et al. (2013). The answer options varied from “not true at all”
(scored as 1) to “completely true” (scored as 5).
In addition, three feeling thermometers (Fig. 3) measured how
“cold” (negative) or “warm” (positive) participants felt towards healthy
foods, tasty foods and foods they liked, on a 100-point scale. Feeling
thermometers are commonly used measures for explicit attitudes
(Greenwald et al., 2003; Nosek, Banaji, & Greenwald, 2002).

2.3. Measures
2.3.1. Implicit measures
To measure implicit associations between healthiness and tastiness
of foods, participants completed an Implicit Association Test (IAT)
(Greenwald et al., 1998; Greenwald, Nosek, & Banaji, 2003). This tool
has also been used in earlier studies examining the UTI (Raghunathan
et al., 2006; Werle et al., 2013). The IAT is a classification task where
participants sort attribute stimuli (“tasty” versus “not tasty” symbols)
and target stimuli (images of “healthy foods” versus “unhealthy foods”)
into the correct categories as fast as possible, by pressing keyboard
response keys. These response keys correspond to combinations of
target and attribute categories. The IAT measures reaction times to
stimuli in different target and attribute category combinations, thereby
indicating relative strength of association between target and attribute
concepts. If participants respond faster in one combination of target and
attribute categories than in the other, it is assumed that their implicit
association between those concepts is stronger than their implicit association between the concepts in the condition where they responded
3
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Fig. 1. Stimuli used in the Healthy-Unhealthy IAT. Note: Standardized food images were provided by Charbonnier, van der Laan, Viergever, and Smeets (2016), who
validated the images for perceived caloric content, perceived healthiness and liking among adults and children in the Dutch context. Smiley faces depicting tasty and
not tasty had different shapes, following Rutland et al. (2005).

2.4. Dietary habits questionnaire
To explore if participants’ implicit and explicit associations between
healthy and tasty food were reflected in their actual dietary habits,
parents were asked to fill out a short questionnaire about their children’s dietary intake. The questionnaire, developed by Hooft van
Huysduynen et al. (2014), was adapted from the Dutch Healthy Diet –
Food Frequency Questionnaire (Van Lee et al., 2016), which measures

Fig. 3. Feeling thermometer.

adherence to Dutch guidelines for healthy nutrition (Netherlands
Nutrition Center, 2011). The questionnaire provides an indication
whether the children adhered to Dutch guidelines regarding intake of

Fig. 2. Stimuli used in the Flower-Insect IAT. Note: Pictures were adapted from the image database of Wageningen University & Research.
4
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fruits, vegetables, whole grains, fish, dairy, sugary drinks, snacks (such
as biscuits and crisps), and salt. A question about fruit intake was, for
example, “How many days a week does your child eat fruit?” (answer
options varied from “hardly ever” to “every day”) and “On the days that
your child eats fruit, how many portions a day?” (answer options varied
from “a half portion a day, for example one mandarin or half an apple”
to “three or more portions a day”). Regarding the parents’ own diets
only fruit and vegetable intake was assessed.

Table 1
Participant characteristics.

Mean age (years) (±SD)
Age range (years)
Gender (number) (percentage)
Country of birth (number)
(percentage)

2.5. Statistical analyses
IAT-D scores were calculated following the improved scoring algorithm by Greenwald et al. (2003). In addition, Cohen’s d (Cohen, 1988)
was calculated as measure of effect size in each IAT, by dividing the
difference between the mean response latency in the congruent and
incongruent blocks by the pooled standard deviation of these blocks.
IAT effects were tested for significance using one-sample t-tests.
In the food pictures rating task, the tastiness and liking scores
(median) for the unhealthy and healthy foods were compared, using
Wilcoxon signed-rank tests.
Following Werle et al. (2013), the two scores measuring explicit
belief in the UTI were averaged. A one-sample Wilcoxon signed-rank
test determined whether a deviation from the neutral point, indicating a
bias, was significant.
Friedman’s ANOVA determined whether the median of the three
scores on the feeling thermometers significantly differed from each
other. Follow-up tests (Wilcoxon pairwise comparisons) specified which
differences were significant.
For the dietary habits questionnaire, the scoring method of the
Dutch Healthy Diet index (DHD-index) was used to generate a score for
each group of food products (Van Lee et al., 2016; Van Lee et al., 2012).
This resulted in a score between 0 and 10 for each measured food
group, where 0 is non-adherence to the intake guidelines of that food
group and 10 is complete adherence. For children, the cut-off values
were based on the cut-off values for 8-year-old children from the
Generation R study (Van der Velde et al., 2019).
Correlation analysis, using Pearson’s r and Spearman’s rho (rs), determined correlations between implicit and explicit measures, between
children’s and parents’ scores, and between the healthy-unhealthy IATD score, belief in the UTI and the DHD-index scores of children and
parents.
The threshold for statistical significance was p ≤ 0.05, unless
otherwise indicated. Mean and standard deviation are reported for
parametric tests. For nonparametric tests the median is reported, as is
common for this type of tests (Field, 2013).

Level of education (number)
(percentage)

Parents

Children

37 (6.42)
27–52
9 men (24.3%)
28 women (75.7%)
27 The Netherlands
(73.0%)
2 Iraq (5.4%)
2 Morocco (5.4%)
1 Afghanistan (2.7%)
1 Belgium (2.7%)
1 Tunisia (2.7%)
1 Curacao (2.7%)
1 Poland (2.7%)
1 Syria (2.7%)
22 Lower education
(59.5%)
15 Medium education
(40.5%)

9 (1.72)
5–13
18 boys (48.6%)
19 girls (51.4%)
33 The Netherlands
(89.2%)
2 Belgium (5.4%)
1 Iraq (2.7%)
1 United Arab Emirates
(2.7%)

37 In primary school
(100%)

p = .004, r = −0.34. Parents gave significantly higher tastiness scores
than liking scores to unhealthy food pictures, T = 87.5, z = −3.175,
p = .001, r = −0.37. Children also gave significantly higher tastiness
scores than liking scores to the unhealthy food pictures, T = 77,
z = −2.886, p = .004, r = −0.34.
Both parents and children disagreed with the statements measuring
explicit belief in the UTI, Mdn = 2.00, T = 62, z = −3.953, p = .000,
and Mdn = 2.25, T = 117, z = −2.197, p = .028, respectively.
There was a significant difference between parents’ three feeling
thermometer scores, χ2F (2) = 16.243, p = .000. Children’s scores on
the three feeling thermometers also significantly differed, χ2F
(2) = 36.383, p = .000. Fig. 5 shows the results of the feeling thermometers and the follow-up tests (Wilcoxon pairwise comparisons).
3.4. Dietary habits questionnaire
Table 3 shows the mean and median intake, the cut-off values and
the mean DHD-index scores of children and parents on the intake of
fruits, vegetables, whole grains, fish, sugary drinks and snacks. For the
other measured food groups and dietary behaviours (dairy, salt, the
number of days children eat breakfast and the number of days children
consume three main meals a day) data was insufficient (missing data
and/or insufficient information on intake) and is therefore not included
in the analysis. For parents, only fruit and vegetable intake were assessed.

3. Results

3.5. Correlations between children’s and parents’ scores, and between
implicit and explicit measures and dietary habits

3.1. Participant characteristics

At the implicit level, a significant correlation was found between
children’s and parents’ scores in the healthy-unhealthy IAT, r = 0.398,
95% BCa CI [0.051, 0.701], p = .024. In the flower-insect IAT there
was no significant correlation between children’s and parents’ scores,
r = 0.217, 95% BCa CI [-0.077, 0.516], p = .204.
At the explicit level, multiple significant correlations were found.
Correlations between scores in the food pictures rating task are shown
in Table 4. It is notable that the significant correlations in the food
pictures rating task are between tastiness and liking scores of either
parents or children, but not between parents and children’s scores. In
addition, a significant correlation between children’s and parents’
scores was found in the questionnaire on explicit belief in the UTI,
rs = 0.368, 95% BCa CI [0.006, 0.667], p = .027. When the scores of
the three feeling thermometers were combined a significant correlation
was found between children’s and parents’ scores, rs = 0.368, 95% BCa
CI [0.185, 0.525], p = .000. However, zooming in on children’s and

Table 1 shows the characteristics of participating parents and children.
3.2. Implicit measures
Table 2 shows the response times and effect sizes of the IATs. A
positive D score in the flower-insect IAT indicated a stronger association between flowers and positive, and insects and negative. A negative
D score in the healthy-unhealthy IAT indicated a stronger association
between healthy foods and tasty, and unhealthy foods and not tasty.
3.3. Explicit measures
In Fig. 4 the results of the food pictures rating task are shown.
Children gave significantly higher tastiness scores to the unhealthy food
pictures than to the healthy food pictures, T = 101, z = −2.887,
5
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p
p
p
p
0.37
0.21
−0.46
−0.19

<
=
<
=

p-value

0.001
0.04
0.001
0.03

−0.36
−0.16
0.45
0.17

parents’ scores for each feeling thermometer separately (healthy foods,
tasty foods, and foods that they like), the correlations were not significant.
No significant correlation was found between implicit and explicit
measures for parents (rs = 0.103, 95% BCa CI [−0.252, 0.444],
p = .550) nor children (rs = 0.176, 95% BCa CI [−0.164, 0.478],
p = .327), which was investigated by correlating the D score of the
healthy-unhealthy IAT with the mean score of the questionnaire measuring explicit belief in the UTI. In addition, after Bonferroni correction
no significant correlations (p < .001) were found between the D-score
of the healthy-unhealthy IAT (implicit measure), the mean explicit
belief in the UTI score (explicit measure) and the DHD-index scores
(dietary habits), for parents (Table 5) nor children (Table 6).
4. Discussion
4.1. Main findings

849 (346)
1044 (343)
1059 (316)
1181 (469)

Flowers + negative Insects + positive
Flowers + negative Insects + positive
Unhealthy + not tasty Healthy + tasty
Unhealthy + not tasty Healthy + tasty

987 (370)
1154 (419)
836 (228)
1131 (635)

This study explored implicit and explicit associations between
liking, healthiness and tastiness of foods in primary school-aged children and their parents with a low SEP. It was hypothesized that in line
with the UTI (Raghunathan et al., 2006), children and parents would
associate unhealthy foods and tastiness more strongly with each other
than healthy foods and tastiness. In addition, a modest relationship was
expected between implicit and explicit measures both for children and
parents, and between associations held by children and their parents.
In contrast to our hypotheses, both children and parents implicitly
associated healthy foods and tastiness, and unhealthy foods and not
tasty, more strongly with each other than unhealthy foods and tastiness,
and healthy foods and not tasty, indicating a ‘healthy = tasty intuition’.
No relationship was found between implicit and explicit measures. A
relationship between children’s and parents’ associations was found for
some measures, but not for others. Parents’ and children’s associations
between healthiness and tastiness of food moderately corresponded at
the implicit level, while at the explicit level a modest relationship was
found in two of the three tasks. In the food pictures rating task multiple
correlations were found. These were, however, not between parents and
children but between tastiness and liking ratings of either parents or
children.
The explicit measures provided mixed results. Parents and children
indicated that they did not agree with the UTI, when asked specifically;
they did not believe that unhealthy foods would be tastier than healthy
foods. However, children rated pictures of unhealthy foods as tastier
than pictures of healthy foods, which is in line with the UTI. Parents did
not show a difference in tastiness or liking ratings between the healthy
and unhealthy foods. On the feeling thermometers, children rated ‘food
that is tasty’ and ‘food I like to eat’ higher than ‘food that is healthy for
me’, which is in line with the UTI. Parents only rated ‘food I like to eat’
higher than ‘food that is healthy for me’.
Taken together, children’s explicit answers were mainly in line with
the UTI, while their implicit scores suggested the opposite
‘healthy = tasty intuition’. Parents’ answers mainly indicated a
healthy = tasty intuition at the implicit and partly at the explicit level.
Given these findings and considering taste is an important predictor of
food choice (Garcia-Bailo, Toguri, Eny, & El-Sohemy, 2009;
Hasselbalch, Heitmann, Kyvik, & Sørensen, 2008; Hoppert et al., 2012),
associating healthy foods with tasty would imply healthy eating habits
as well. However, the results from the dietary habits questionnaire in
this study and previous studies show that this is often not the case in
low SEP families (Mech et al., 2016; Zarnowiecki, Dollman et al., 2014).
We assessed parents’ and children’s dietary habits to estimate whether
measured associations were reflected in actual eating behaviour. The
dietary habits questionnaire showed that children’s and parents’ intake
of all measured food groups did not meet the dietary guidelines
(Netherlands Nutrition Center, 2011; Van der Velde et al., 2019; Van
Lee et al., 2012). Compared to the results of the national food

Flowers-Insects
Flowers-Insects
Healthy-Unhealthy
Healthy-Unhealthy
Parents (37)
Children (36)
Parents (36)
Children (33)

Flowers + positive Insects + negative
Flowers + positive Insects + negative
Unhealthy + tasty Healthy + not tasty
Unhealthy + tasty Healthy + not tasty

IAT
Subjects (n)

Table 2
Summary of IAT results.

Congruent Target/Attribute combination

Mean response time in ms (±SD)

Incongruent Target/Attribute combination

Mean response time in ms (±SD)

Effect size (D)

Cohen’s d
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Fig. 4. Tastiness and liking scores of healthy and
unhealthy food pictures. Note: Significant difference
in one category indicated with an asterisk, significant
differences between categories indicated with a
letter. Bonferroni correction was applied to correct
for multiple tests on the same data, therefore the
threshold for statistical significance in the food pictures rating task was p ≤ 0.0125.

so thoroughly embedded in society and people internalised it on such a
deep level, that it even shows in implicit, automatic responses such as in
an IAT. A possibility is that the norm that healthy is better and people
‘should’ feel that way, became more embedded and internalised in
people over time. For example, while some years ago the consumption
of energy-dense foods such as fatty hamburgers and fries did not provoke a (negative) societal reaction, this may increasingly become the
case in present and future years now that the prevalence and visibility
of food-related conditions such as obesity and diabetes is increasing,
with all its consequences. In other words, the social norm regarding
what kind of food is ‘good’ may be shifting over the years. In turn, such
developments may enhance different results in studies measuring associations and attitudes regarding foods.
Regarding the assessment of dietary habits, the reported fruit intake
of the children in our study seems relatively high compared to the
Dutch national food consumption survey (Van Rossum et al., 2016).
Considering that in our study only ‘fruit’ is asked, while the national
food consumption survey combines ‘fruits, nuts and olives’, we would
expect a lower mean fruit intake in our study, since nuts and olives are
not considered. Possible explanations are, first, that genuine answers
were given and the reported intake is adequate. Alternatively, parents
may report a truthful quantity when it comes to their own consumption,
but overestimate their children’s consumption of fruits and vegetables.
Perhaps it is easier to remember one’s own food intake, than the intake
of one’s child. Finally, although speculative, parents may have felt
pressured to give socially acceptable answers (also discussed in paragraph 4.3.1). It is known that the intake of fruits and vegetables is
usually over reported when assessing dietary intake; likely because
intake of fruits and vegetables is generally considered as a healthy habit
(Agudo, 2005). In light of this, parents may over report fruit and vegetable intake especially when it comes to their children, which may
originate from a desire to be considered a ‘good parent’.

Fig. 5. Feeling thermometer scores. Note: Significant differences indicated with
an asterisk. Parents' score for ‘food I like to eat’ was significantly higher than
the score for ‘food that is healthy for me’, T = −0.681, p = .012, r = −0.34.
Children scored ‘food that is tasty’ significantly higher than ‘food that is healthy
for me’, T = −0.946, p = .000, r = −0.47. Children scored ‘food I like to eat’
also significantly higher than ‘food that is healthy for me’, T = −1.162,
p = .000, r = −0.58.

consumption survey in the Netherlands (Van Rossum et al., 2016),
parents in our study consumed less fruits and vegetables than the
average Dutch adult from the food consumption survey. Notably, the
reported vegetable intake of their children is higher than the mean and
median intake reported in 4 to 8-year-old children in the food consumption survey (Van Rossum et al., 2016).
4.2. Interpretation
People generally prefer sweet, salty and umami tastes and fatty
foods (Beauchamp & Mennella, 2011; Drewnowski & Greenwood,
1983). Given these innate preferences and consistent reports on less
healthy dietary patterns in low SEP groups compared to higher SEP
groups, it seems unlikely that the parents and their children in this
study actually hold the intrinsic belief (conviction) that healthy foods
are tastier than unhealthy foods. An alternative explanation might be
that these associations reflect the changes in social norms on what it
means to eat ‘well’. Nowadays, health and healthy eating are an important topic of societal debate in the Netherlands. It is plausible that a
social norm prevails, that implies that healthy food is better and more
desirable (injunctive norm: what is typically approved in society (Reno,
Cialdini, & Kallgren, 1993)). It seems plausible that this social norm is

4.3. Methodological considerations
4.3.1. Social acceptability
Several methodological considerations need to be taken into account, as they may provide additional alternative explanations for the
findings. Social acceptability is likely to play a role in explicit self-report measures (Schwarz & Oyserman, 2001). Social acceptability may
explain (part of) the difference between parents’ and children’s scores
in the food pictures rating task. Perhaps parents provided answers that
they deemed would be acceptable, or desirable, in terms of societal
norms, while children gave more “genuine” or “spontaneous” opinions
7
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Note:
a
Index scores vary between 0 (no adherence) and 10 (complete adherence).
b
For snacks, no index score is available; the total of snack choices per week is calculated. Cut-off values for children were based on Van der Velde et al. (2019), cut-off values for parents were based on Van Lee et al.
(2012).
c
Snacks were measured in portions per week instead of grams.

4.1 (3.7)
5.2 (2.1)
200 g/day
200 g/day
0–353
38–214
92 (92)
104 (43)
67
92
36
34
0–294
0–161
0–210
0–210
0–800
0–11
Fruits
Vegetables
Whole grains (bread)
Fish
Sugary drinks
Snacks (savoury,
biscuits, candy)

36
36
34
37
37
35

101
92
105
26
400
3

128 (74)
87 (42)
86 (65)
49 (55)
421 (261)
3 (3)c

>150 g/day
>150 g/day
>90 g/day
>60 g/week
<150 g/day
<1 portion/week

7.0 (2.7)
5.7 (2.6)
6.6 (4.5)
5.4 (4.3)
1.7 (3.4)
n.a.b

Median intake
parents in
grams
Intake range
children in
grams
Mean intake
children in grams
(±SD)
Median intake
children in grams
n children

Table 3
Mean and median intake, cut-off values and index scores of food groups.

Cut-off value
children

Index score
children (±SD)a

n parents

Mean intake
parents in grams
(±SD)

Intake range
parents in
grams

Cut-off
value
parents

Index score
parents (±SD)a

A. van der Heijden, et al.

about each of the foods. With regard to Body Mass Index (BMI), it is also
known that self-reported weight and height are often inaccurate and
that BMI calculated from self-reported weight and height is lower than
when directly measured (Flegal et al., 2019). This may be partly due to
social acceptability as well. However, parents and children may perceive accurate measurement of weight and height by the researchers as
stigmatizing. Therefore, BMI was not assessed in this study.
The IAT measures implicit, automatic associations and is resistant to
providing ‘fake’ scores (Greenwald, Poehlman, Uhlmann, & Banaji,
2009). Therefore, it is unlikely that participants deliberately provided
socially acceptable responses. However, at a subconscious level, IAT
effects are malleable and affected by what is socially acceptable. An IAT
effect can be larger or smaller depending on whether the test was taken
in private or in public (Boysen, Vogel, & Madon, 2006). Notably, this
occurs outside of participants’ awareness. This may imply that the result of the healthy-unhealthy IAT was directed to the more socially
acceptable ‘healthy = tasty’ association, since the researcher was present in the room with the participants, thereby creating a less ‘private’
situation.
The lack of correlation between implicit and explicit measures can
also be (partly) due to social acceptability. Hofmann et al. (2005) reported that correlations between implicit and explicit measures increase with increasing spontaneity of self-reports and with increasing
conceptual correspondence between measures. Eating behaviour can be
a sensitive topic, since people generally know that healthy eating is
promoted (Agudo, 2005) and what would thus be an ‘acceptable’ answer. Such sensitivity may enhance less spontaneous, and more socially
acceptable answers.
4.3.2. Complexity of the IAT
It is known that the IAT outcome is influenced by particular stimuli
that are used (Bluemke & Friese, 2006; Govan & Williams, 2004). Roefs
et al. (2011) explain that one should consider whether IAT effects are
expected based on the target and attribute categories, or based on the
specific examples used as stimuli. Elaborating on this, there is a possibility that our healthy-unhealthy IAT did not measure tasty or not tasty,
as intended, but rather a more positive or negative attitude towards
healthy and unhealthy foods. Although the smiley faces used in our IAT
were adapted to display tasty or not tasty, it cannot be excluded that
participants interpreted these stimuli as positive or negative, or happy
or not happy, rather than specifically tasty or not tasty. A possible
difference in interpretation of the smiley faces between parents and
children may have contributed to the difference in measured IAT effect
between children and parents. Beyond this consideration, being positive
about healthy foods could be both an intrinsic belief as well as a social
norm. In addition, the target categories of the healthy-unhealthy IAT
are complex and prone to ambiguity, due to mixed feelings, competing
motives or fluctuations in food preferences (Olsen (1999). For example,
in general a hamburger is considered unhealthy, but it may taste good,
and it can contain lettuce and tomatoes, which are healthy. This kind of
ambiguity may influence the outcomes and makes food-related IATs
less straightforward than a flower-insect IAT.
4.3.3. Question wording
It is known that question wording, format and context can influence
the given answers (Schwarz, 1999). In the feeling thermometers and in
the questions about specific belief in the UTI, more general terms were
used (‘healthy food’, ‘tasty food’) while in the food pictures rating task
opinions are asked about pictures of specific foods. The latter may be
more subject to personal taste, which in turn is more prone to different
opinions, than the other two. This may explain why correlations between parents and children were found in the feeling thermometers and
the questions about specific belief in the UTI, but not in the food pictures rating task. In addition, some questions were formulated objectively, while others were formulated subjectively. For example, in the
feeling thermometers participants were asked to score food that is tasty
8
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Table 4
Spearman’s rho correlations in the food pictures rating task.
1
1
2
3
4
5
6
7
8

Tastiness score unhealthy foods (parents)
Tastiness score unhealthy foods (children)
Tastiness score healthy foods (parents)
Tastiness score healthy foods (children)
Liking score healthy foods (parents)
Liking score healthy foods (children)
Liking score unhealthy foods (parents)
Liking score unhealthy foods (children)

0.064
−0.347
−0.024
−0.651*
−0.104
0.684*
−0.030

2

3

4

5

6

7

8

0.064

−0.347
−0.042

−0.024
−0.380
0.114

−0.651*
−0.056
0.607*
0.106

−0.104
−0.147
0.104
0.573*
0.172

0.684*
0.072
−0.611*
0.112
−0.530*
−0.068

−0.030
0.689*
−0.246
−0.557*
−0.074
−0.093
−0.029

−0.042
−0.380
−0.056
−0.147
0.072
0.689*

0.114
0.607*
0.104
−0.611*
−0.246

0.106
0.573*
0.112
−0.557*

0.172
−0.530*
−0.074

−0.068
−0.093

−0.029

Note: After applying Bonferroni correction to correct for multiple tests, the threshold for statistical significance was p < .001. Significant correlations are indicated
with an asterisk.

ensure sufficient statistical power and gain more robust results. If low
SEP parents and children associate healthy foods with tasty, this would
be valuable information in designing interventions to improve diet
quality in this target group. In addition, it is recommended that the
study is replicated in populations with middle and high SEP, to compare
associations between healthiness and tastiness of foods and accompanying methodological considerations across SEP populations.
Replications are encouraged to take measures in order to counter any of
the discussed methodological considerations. For example, response
patterns and social acceptability could be measured in the questionnaires, to assess the extent to which the explicit measures are distorted. In addition to replication, qualitative research could provide
deeper understanding of associations between healthy foods and (not)
tastiness. Research in which real, everyday life situations are observed,
could open up this black box by providing in-depth insights in for example beliefs, norms, values, and (hidden) moralities of low SEP families with regard to what is (considered) healthy, tasty or not tasty,
and why. A recent study showed that adolescents of both higher and
lower SEP labeled healthy eating as morally superior, and that this
belief was related to self-identification as a good, moral person
(Fielding-Singh, 2019). This self-identification was especially present
among higher SEP adolescents, while such self-identification was a
challenge for lower SEP adolescents who shared the belief that healthy
eating was morally superior, but experienced financial limitations
(Fielding-Singh, 2019). Insights on social aspects of food-related beliefs,
like this example, could shed more light on the meaning of the in the
current study discovered association: is it a genuine association, or
could it be a representation of something else, perhaps an internalized
social norm, an expression of what is morally acceptable? This detailed
information is useful for future interventions that intend to use insights
on associations between healthy foods and (not) tastiness. It could
provide more clarity on which concepts to target, such as specific values
or motives regarding healthy and tasty food held by low SEP parents
and children.

Table 5
Spearman’s rho correlations among parents’ healthy-unhealthy IAT D-score,
mean explicit belief in the UTI score, and DHD-index scores.
1
1
2
3
4

Healthy-Unhealthy IAT D-score
Mean explicit belief in UTI score
Fruits DHD-index score
Vegetables DHD-index score

0.121
−0.197
0.054

2

3

4

0.121

−0.197
−0.205

0.054
−0.118
−0.218

−0.205
−0.118

−0.218

Note: After applying Bonferroni correction to correct for multiple tests, the
threshold for statistical significance was p < .001. No significant correlations
were found. Before Bonferroni correction also no significant correlations
(p < .05) were found.

(more in general), while in the food pictures rating task, participants
scored how tasty they thought a particular food was (specific, personal
opinion). Such differences may influence how participants perceive the
question, even unconsciously, and which answers are given.
4.4. Strengths, limitations, and implications for future research and practice
The current study included low SEP parents and children. This
target group is difficult to reach and largely underrepresented in research. This study provides a unique preliminary insight into food associations in low SEP parents and children, and on the use of implicit
measures in this target group. A potential limitation is that the magnitude of IAT effects is positively related to participants’ age (Nosek
et al., 2007). Effect sizes in our study were indeed smaller in children
than in adults, which implies reduced power regarding the children’s
measures as compared to the parents’ measures. Therefore, the results
from the children should be interpreted with care. Due to the limited
number of participants and subsequent limited statistical power, results
from this study cannot be generalized. It was, however, practically
unfeasible to recruit more parent-child dyads for this study, given the
effort and time needed to contact this group and get them involved in
research participation.
It is recommended that the study is replicated in larger samples, to

Table 6
Spearman’s rho correlations among children’s healthy-unhealthy IAT D-score, mean explicit belief in the UTI score, and DHD-index scores.
1
1
2
3
4
5
6
7
8

Healthy-Unhealthy IAT D-score
Mean explicit belief in UTI score
Fruits DHD-index score
Vegetables DHD-index score
Whole grains (bread) DHD-index score
Fish DHD-index score
Sugary drinks DHD-index score
Snacks (savoury, biscuits, candy) DHD-index score

0.123
−0.116
0.269
−0.045
−0.131
0.118
0.019

2

3

4

5

6

7

8

0.123

−0.116
0.069

0.269
0.074
0.062

−0.045
−0.088
0.086
0.085

−0.131
−0.270
0.081
0.066
−0.126

0.118
0.105
0.253
0.395
0.105
0.314

0.019
0.030
0.021
−0.474
−0.442
−0.236
−0.439

0.069
0.074
−0.088
−0.270
0.105
0.030

0.062
0.086
0.081
0.253
0.021

0.085
0.066
0.395
−0.474

−0.126
0.105
−0.442

0.314
−0.236

−0.439

Note: After applying Bonferroni correction to correct for multiple tests, the threshold for statistical significance was p < .001. No significant correlations were found.
For indicative purposes, correlations significant before Bonferroni correction (p < .05) are shown in italics.
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5. Conclusion
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The findings of this research suggest that primary school-aged
children and parents with a lower socioeconomic position associate
healthy foods and tastiness more strongly with each other than that
they associate healthy foods with not tasty, indicating a
‘healthy = tasty intuition’. This was most obvious at the implicit level,
and in contrast with the expected unhealthy = tasty intuition. Our
study is not the first to show an opposite association. However, it is still
unknown as to why this is, especially in a target group where often
more unhealthy eating habits prevail. It is possible that low SEP parents
and children genuinely associate healthy foods and tastiness with each
other. Alternatively, people might orient to and confirm a social norm,
that could have been so embodied over time to such an extent that it is
now even expressed at the implicit level. One can pose the question
whether the expression of a (changed) social norm would be a good
development, or whether that means that it becomes more difficult to
reach people’s true intrinsic beliefs and potentially positively influence
those beliefs. A normative explanation also gives reason for methodological considerations. Are the established tools the best tools to unravel
genuine beliefs and food preferences in low SEP families, since it appears that it is much more complex than merely the measurement of
‘facts’ about what is healthy and what is tasty? We propose that this
research poses an urgent invitation for in-depth qualitative studies on
the mechanisms behind implicit and explicit food-related beliefs, preferences and habits in the everyday life of low SEP families.
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