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Children are vulnerable to adverse effects of food advertising. Food commercials are

known to increase hedonic, taste-oriented, and unhealthy food decisions. The current

study examined how promoting resilience to food commercials impacted susceptibility to

unhealthy food decision-making in children. To promote resilience to food commercials,

we utilized the food advertising literacy intervention intended to enhance cognitive

skepticism and critical thinking, and decrease positive attitudes toward commercials.

Thirty-six children aged 8–12 years were randomly assigned to the food advertising

literacy intervention or the control condition. Eighteen children received four brief

intervention sessions via video over 1 week period. In each session, children watched six

food commercials with interspersed embedded intervention narratives. While watching

food commercials and narratives, children were encouraged to speak their thoughts

out loud spontaneously (“think-aloud”), which provided children’s attitudes toward

commercials. Eighteen children in the control condition had four control sessions over

1 week, and watched the same food commercials without intervention narratives

while thinking aloud. The first and last sessions were held in the laboratory, and the

second and third sessions were held at the children’s homes. Susceptibility to unhealthy

food decision-making was indicated by the decision weights of taste attributes, taste

perception, food choices, ad libitum snacking, and cognitive and affective attitudes

toward food commercials. As hypothesized, the intervention successfully decreased

susceptibility to unhealthy food decision-making evidenced by reduced decision weights

of the taste in food decisions, decreased tasty perception of unhealthy foods, and

increased cognitive skepticism and critical thinking toward food commercials. In addition,

as children’s opinions assimilated to intervention narratives, their cognitive skepticism

and critical thinking toward commercials increased. The aforementioned results were

not shown in the control condition. However, this brief intervention was not enough to
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change actual food choices or food consumption. Results of this study suggest that

promoting resilience to food commercials by enhancing cognitive skepticism and critical

thinking effectively reduced children’s susceptibility to unhealthy food-decision making.

Keywords: food decisions, eating behavior, advertising literacy, children, obesity, food commercials

INTRODUCTION

Children are highly susceptible to unhealthy foods. Pre-disposed
sweet and salty taste preferences and bitter and sour taste
rejections, innate preferences for high caloric foods, and early
experience rewarding those predispositions make children be
inclined to eat unhealthy foods high in sugar, salt, and fat (Birch
and Fisher, 1998; Mela, 2001; Beauchamp and Mennella, 2009;
De Cosmi et al., 2017). As previous food decision research has
shown, children primarily incorporate taste attributes, while they
barely consider health attributes (Bruce et al., 2016; Lim et al.,
2016; Ha et al., 2019). Such heavily weighted taste-oriented
food decisions are often linked to unhealthy food preferences,
overeating, and a risk of developing obesity in children and
adolescents (Neumark-Sztainer et al., 1999; Shannon et al., 2002;
Boyland and Halford, 2013).

Food commercials add more layers of complexity to healthy
eating, and children are vulnerable to the undesired effects of
advertising. Exposure to food commercials provokes hedonic
food cue processing and eating behavior on multiple levels
including heightened visual attention to unhealthy foods
(Spielvogel et al., 2018), hedonic eating (Harris et al., 2009),
requests for and consumption of the advertised foods (Gorn
and Goldberg, 1982; Utter et al., 2006), and preference for
and consumption of high-fat, high-sugar, energy-dense foods
(Boyland et al., 2011, 2016). Children-targeted advertising
featuring high-caloric, low-nutrient food are related to the
prevalence of childhood obesity (Linn and Novosat, 2008; Goris
et al., 2010). Even exposure to commercials featuring healthier
meal options of familiar fast food brands or commercials
featuring unfamiliar fast foods with healthy messages failed to
improve food healthiness perception but resulted in increased
fast food preferences (Boyland et al., 2015; Harris et al., 2018).
Neuroimaging research has demonstrated that food brand logos
have high attentional salience (Masterson et al., 2019b), and food
brand logos and food commercials activate the brain’s reward
system (Bruce et al., 2014, 2016; Gearhardt et al., 2020; Ha et al.,
2020). The greater activation of the reward system often links to
overeating and body fat gain in children and adolescents (Stice
and Yokum, 2016; Adise et al., 2018).

Enhancing resilience to the adverse effects of food
commercials could be critical for the development of
healthy eating habits and weight management in children and
adolescents. While limiting food commercials and media time
would reduce the chances to be exposed to harmful advertising
effects (Smith et al., 2019), establishing life-long strategies for
regulating eating decisions in the presence of unhealthy food
cues in commercials during the course of development could
increase resilience to food advertising (Buijzen and Valkenburg,
2005). Advertising literacy is one of the abilities central to

children’s understanding of marketing (Malmelin, 2010). The
response and understanding of advertising includes cognitive
and affective components (Burton and Lichtenstein, 1988).
Advertising literacy consists of cognitive advertising literacy,
for increasing understanding selling, persuasive intent and
advertising skepticism, and affective advertising literacy, for
increasing negative affective attitudes toward commercials
(Rozendaal et al., 2011; Hudders et al., 2016). Children develop a
rudimentary understanding of advertisements as a differentiated
entity after 5 years of age, and their understanding of selling and
persuasive intent and tactics develops between 8 and 12 years
of age (Blosser and Roberts, 1985; Livingstone and Helsper,
2006). Children’s understanding of advertising literacy is poor
until adolescence (Oates et al., 2002; Rozendaal et al., 2010)
and develops at a pace consistent with other cognitive and
information processing capacities (Moses and Baldwin, 2005;
Hudders et al., 2016). The activation of advertising literacy
knowledge as a cognitive defense is not spontaneous and
requires retrieval cues for 8- to 12-years-old children (Brucks
et al., 1988; Rozendaal et al., 2012). Children in this age range
(8–12 years) are most affected by televised food marketing
(Gantz et al., 2007). Intervention strategies using advertising
literacy narratives or information as cues to activate advertising
literacy have been shown to effectively enhance defenses against
adverse advertising effects in children (Buijzen, 2007; Rozendaal
et al., 2016; De Jans et al., 2017). Particularly, factual (cognitive)
narratives are shown to increase cognitive defenses by delivering
advertising knowledge and skepticism. Increased advertising
knowledge and skepticism decrease susceptibility to commercials
(i.e., attitude toward the brand and products, such as intended
product request) by increasing negative attitudes toward
the commercials. Evaluative (affective) narratives decrease
susceptibility to commercials by increasing negative attitudes
and facilitating negative affective responses (Buijzen, 2007).
When children critically process advertising using “think-aloud”
approaches, which encourage spontaneous speech, they exhibit
both increased cognitive defenses and negative affective attitudes
that decrease their susceptibility to commercials (Rozendaal
et al., 2012).

Research has mainly examined the effect of advertising
literacy interventions in decreasing positive attitudes toward
the advertising and susceptibility to the commercials from the
perspective of consumer behaviors. Considering that exposure
to television food commercials increases food consumption
(Harris et al., 2009; Russell et al., 2019) and contributes to
the development of childhood obesity (Kelly et al., 2010), it is
important to test how advertising literacy interventions influence
food decision-making and consumption to prevent obesity.
Specifically, promoting resistance to advertising effects on food
taste attributes will ultimately be beneficial for healthy eating.
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Children show strong taste preferences to advertised foods.
Children perceive that the same foods taste better when those
foods are in fast-food brand or cartoon character packaging,
especially when children have more frequent television exposure
and fast food consumption experiences (Robinson et al.,
2007; Enax et al., 2015). Furthermore, our previous research
has shown that exposure to food commercials increases the
relative importance (decision weights) of taste attributes in food
decisions (Bruce et al., 2016). To find strategies for resisting
this undesired effect from commercials in food decision-making,
we previously tested the feasibility of a food advertising literacy
intervention (Ha et al., 2018). This pilot study’s results suggested
that the food advertising literacy intervention could reduce the
relative importance of the taste attribute in food decisions.

Yet, whether the decreased relative importance of taste
attributes in food decisions is related to changes in the processing
of unhealthy food taste remains unanswered. To validate whether
the intervention influences children to process unhealthy foods
less tasty, further investigation is necessary. Furthermore,
whether an advertising literacy intervention reduces actual snack
consumption needs to be examined. In our previous study
(Ha et al., 2018), the advertising literacy intervention did not
change children’s food choices in computerized tasks. Thus, it is
important to examine how an advertising literacy intervention
would impact actual snack consumption. We primarily focused
on unhealthy food taste processing and snack consumption
because reducing consumption of tasty but unhealthy foods with
high sugar, salt, and fat will have short- and long-term benefits
for healthy eating and weight management (Piernas and Popkin,
2010; Ha et al., 2019). In addition, we made a few modifications
to test the effectiveness of the intervention with more challenges
and control. First, to add the ad libitum snack food consumption
task, we replaced two commercials that advertised non-fast
food restaurants targeting adult consumers (i.e., Chili’s R© and
Applebee’s R©) with new commercials that advertised snack food
items targeting children (i.e., Chips Ahoy R© and Oreo R©). This
replacement served to test whether the intervention effect
would be demonstrated with commercials that specifically target
children. Secondly, in our previous work, we randomized group
assignments, but the study was not double blind. To ensure
the intervention effect was not related to an experimenter bias,
further control with a double-blind design was applied. In
the present study, to confirm and expand the initial feasibility
testing of the food advertising literacy intervention, we tested
how the food advertising literacy intervention impacts children’s
food decision-making focusing on the relative importance of
the taste attributes, taste processing of unhealthy and healthy
foods, and ad libitum snacking in a double-blind intervention
procedure. In addition, we speculated children’s spontaneous
attitudes toward commercials and intervention narratives using
the think-aloud method.

We hypothesized that food advertising literacy training would
decrease positive attitudes toward commercials in children. We
also hypothesized that the food advertising literacy intervention
would decrease the susceptibility to unhealthy food decision-
making as indicated by (1) the reduced relative decision
weights of taste attributes in food decisions, (2) reduced

tasty perception and categorization of unhealthy foods, (3)
healthier food choices, and (4) decreased amounts of snack food
consumption. We expected no such changes among children in
the control condition.

MATERIALS AND METHODS

Participants
Thirty-six healthy children (21 girls, 15 boys) aged 8–12 years (M
= 10.51 years, SD = 1.45) with normal or corrected-to-normal
vision and hearing participated. Children with a history of
neurological conditions, clinically significant psychopathology,
or learning disabilities reported by parents were excluded. All
participants were recruited from the Kansas City metropolitan
and nearby rural areas, and spoke English as their first language.
Upon arrival at the laboratory for the first session, a parent
gave written informed consent, and a child gave written assent.
Then, children’s heights and weights were measured in light
indoor clothing and stocking feet using a Perspective Enterprises
standard stadiometer (PE-WM-60-84; Portage, Michigan) and a
Befour scale (PS6600 ST; Saukville, Wisconsin). Body mass index
(BMI) scores were converted to age- and sex-specific BMI-for-age
percentiles (M= 63.82, SD= 32.20, range 5.7–99.3). Based on the
Centers for Disease Control and Prevention (CDC) guidelines,
children’s BMI-for-age weight status was categorized as healthy
weight (n = 23; 64%), overweight (n = 4; 8%), or obese (n
= 10; 28%). Children’s pubertal growth was assessed by parent
report on the Pubertal Development Scale (Petersen et al., 1988;
Carskadon et al., 1993). On average, girls were in mid-pubertal
growth (mean PDS score = 2.11, SD = 0.73; mean PDS category
score= 5.86, SD= 2.63), and boys were in early pubertal growth
(mean PDS score= 1.52, SD= 0.56; mean PDS category score=
4.13, SD = 1.36), which reflected a typical pattern that pubertal
growth begins earlier for girls than boys (Petersen and Crockett,
1985). There was no significant difference for age, t(34) = −0.72,
p = 0.477, d = −0.25, or BMI-for-age percentiles, t(34) = −0.60,
p = 0.550, d = −0.21, between girls and boys. Participants
consisted of 18 White (50%), 12 Multiracial (33.3%), 4 Black or
African American (8.3%), and 3 Hispanic or Latina/o (8.3%).

The sample size was at the expected level (18 ≥ for each
group) according to an a priori power analysis, based on the
effect size (d = 0.71, two-tailed) of our previous study tested
the feasibility of the advertising literacy intervention in changing
children’s food decision-making (Ha et al., 2018) with a statistical
power of 0.80. Children were randomly assigned to either the
intervention condition (n = 18; 11 girls, 7 boys; M = 10.06
years, SD = 1.37; M = 57.21th BMI percentile, SD = 31.36),
or the control condition (n = 18; 10 girls, 8 boys; M = 12.90
years, SD = 1.43; M = 70.43th BMI percentile, SD = 32.52)
after the baseline assessment. The group assignment was double-
blinded so that neither participants nor the main experimenter
were aware of the group assignment. The age, t(34) = 1.91, p
= 0.065, d = 0.66, BMI-for-age percentile, t(34) = 1.24, p =

0.223, d = 0.43, and sex-ratio, χ
2
(1,N=36)

= 0.11, p = 0.735,

were not significantly different between the two groups. Eleven
additional childrenwere recruited but excluded from analysis due
to the completion of the first session only (n = 5), procedure

Frontiers in Psychology | www.frontiersin.org 3 December 2020 | Volume 11 | Article 599663

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Ha et al. Children’s Resilience to Food Commercials

errors by experimenters (n = 3), task non-compliance (a lack
of response variety by responding trials with the same response
in food ratings and choices; n = 2), and not paying attention
(whining and crying during the post-intervention session; n =

1). This study was approved by the Human Subjects Committee
at the University of Kansas Medical Center and approved for
a request to rely on the Institutional Review Board of the
University of Missouri–Kansas City (FWA00003411). All parents
of participants in this study gave written informed consent and
child participants gave written assent.

Procedure
Food Advertising Literacy Intervention

Pre-intervention

To ensure children’s adequate hunger levels for realistic eating
choices, children were instructed to fast for 2 h before coming
to the laboratory. Upon children’s arrivals to the laboratory, the
first experimenter measured children’s height and weight. To
measure the intervention effect, the computerized food rating
and choice tasks (Bruce et al., 2016; Ha et al., 2016, 2018,
2019; Lim et al., 2016) were completed at pre-intervention
(i.e., before children watching the intervention video at the
first session) and post-intervention (i.e., after children watching
the intervention video at the last session) in the laboratory.
At pre-intervention, the first experimenter asked children to
report their hunger levels using an 11-point visual analog scale
for hunger (King et al., 1994). Next, the first experimenter
instructed children to complete food rating and choice tasks for
measuring children’s baseline food health and taste ratings and
decision weights in food decision-making. To ensure children’s
motivation for realistic eating choices, children were told that
they would receive one of the food items that they selected
to eat in the choice task after completing the session, and
they received one item from their choices at the end of
the session. After completing the baseline measurement, the
second experimenter randomly assigned children to one of
two groups.

Intervention

Research has shown that interventions that utilize narratives
for activating advertising literacy successfully increase cognitive
skepticism and negative attitudes toward commercials, which
reduces susceptibility to the adverse effect of television food
advertising in children ages between 8 and 12 years (Buijzen,
2007; Rozendaal et al., 2016; De Jans et al., 2017). Extending
our previous work, we administered a food advertising literacy
intervention (Ha et al., 2018) to test whether promoting resilience
to advertising reduces unhealthy food decision-making.

The intervention consisted of a total of twelve factual
(cognitive) narratives for enhancing cognitive defenses, i.e.,
understanding of selling and persuasive intent of advertisers
and cognitive skepticism toward television food advertising,
and evaluative (affective) narratives for decreasing positive
affective attitudes toward television food advertising (Buijzen,
2007; Rozendaal et al., 2012) (see Table 1). The intervention
was delivered using a video containing six television food
commercials and 12 factual and evaluative narratives (see

Figure 1). Each food commercial clip was followed by two
narrative statements one-by-one. To help children pay attention
to and engage with narratives, a statement in colored text moved
side-to-side on the black screen, which was accompanied by an
adult female voice reading a statement in child-directed speech.
To make each narrative distinctive, an animated video stimulus
with small bubbles on a gray screen was presented briefly (1 s)
between two narratives. We adopted television commercials for
advertising fast food restaurants or unhealthy snack brands (i.e.,
Chips Ahoy R©, Denny’s R©, McDonald’s R©, Subway R©, Oreo R©, and
Wendy’s R©) that were used in a child eating study (Gearhardt
et al., 2014), and these commercials were used for our previous
work testing children’s commercial exposure and food decision-
making as well (Bruce et al., 2016; Lim et al., 2016; Ha et al.,
2018). Each commercial was 15 s long and the narrative part
was presented for ∼12 s. In total, two intervention videos were
created, and each video used different commercials for the
same six brands. The order of food commercials and narratives
were pre-randomized for each video. Children watched one
of two videos in each session, and the order of videos were
counterbalanced across children (e.g., 1212, 2121).

Overall, children had four brief intervention sessions over a 1-
week period. Because children had to complete the computerized
food decision-making tasks that provided the baseline and
intervention effect measurements of food decision-making in
the laboratory, children visited the laboratory twice during
the 1-week period. The first session was done following the
baseline measurement at pre-intervention and the fourth session
was done before the intervention effect measurement at post-
intervention in the laboratory. To ensure children received
advertising literacy information frequently, the second and
third sessions were done at home with parent assistance. To
boost active information processing, children were instructed
to speak aloud while watching the intervention video (“think-
aloud”). Children completed surveys on advertising knowledge
and attitude toward commercials after watching the video in each
session. After having the intervention session in the laboratory
during the first and fourth sessions, children had an ad-libitum
snack consumption task.

More specifically, children had the first intervention session
in a quiet room in the laboratory. The second experimenter

TABLE 1 | Narratives for the food advertising literacy intervention.

Factual (cognitive) narratives Evaluative (affective) narratives

• Foods look and taste differently in reality. • These foods don’t make you

have fun.

• The advertisers want you to go and eat

these foods.

• Those foods are disgusting.

• These commercials are intended to sell. • People in these commercials

aren’t cool.

• The advertisers are trying to trick you. • These foods don’t make you happy.

• These commercials aren’t telling

the truth.

• These foods are bad for you.

• Those foods are not delicious.

• Those foods are so unhealthy.
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FIGURE 1 | Intervention and control video stimuli. A video for the intervention condition was consisted of six food commercials with embedded 12 factual and

evaluative narratives. Each food commercial was followed by two narratives. Narrative statements in colored text moved side-to-side and was accompanied by a

female voice. A video for the control session was consisted of the same six food commercials, but no narratives were delivered.

played the video, stepped out of the room, not closing the
door all the way and waited in front of the door to encourage
children to speak their thoughts out loud while watching a
video (“think-aloud”), to prevent the first experimenter across
the room from overhearing the audio, and to be able to go back
to the room when children needed help. Then children filled out
food commercial questionnaires that consisted of multiple short
surveys for providing advertising literacy and attitudes toward
commercials and the advertised foods (Rozendaal et al., 2012;
Gearhardt et al., 2014). While completing the questionnaires,
children had an ad libitum snack-consumption task (Harris et al.,
2009). Lastly, the first experimenter explained instructions for
home sessions to a parent. To assist in ensuring the sessions be
held without forgetting, the experimenter asked the parent to
pick two dates for the home sessions and those dates were written
on the instruction document. The parent took the videos saved on
a USB flash drive, and food commercial questionnaires for home
sessions, which were put in an envelope. Email reminders were
sent the day before picked dates.

The second and third sessions were held at home. Children
watched one of two videos in each session following pre-
counterbalanced order described above. Parents reminded
children to think aloud while watching a video, and recorded
children’s think-aloud vocalizations using apps on smart phones.
After watching a video, children completed the food commercial
questionnaires in each session.

For the fourth session, children revisited the laboratory at the
end of the 1 week period (M = 7.21 days, SD = 0.51). Children
were again instructed to fast for 2 h, and completed the visual
analog scale of hunger (M = 5.68, SD = 2.97). Children watched
a video and filled out the food commercial questionnaires.

Post-intervention

At post-intervention, right after having the fourth session in the
laboratory, children reported their hunger levels using an 11-
point visual analog scale for hunger. And then they completed
the food rating and choice tasks, which were the same tasks
they completed at pre-intervention but in a different, randomized
order of trials, to provide food health and taste ratings and
decision weights in food decision-making after completing
the intervention. Lastly, children had the ad libitum snack-
consumption task.

Control Condition
Similar to the intervention condition, children in the control
condition had four control sessions over 1 week (M = 7.39 days,
SD = 0.70). All materials and procedures were identical to the
intervention condition except for two control videos that did not
include the narratives embedded into commercials, which were
replaced with a black screen without any text or sound. Children’s
hunger levels at the pre-control session in the control group (M=

6.07, SD= 2.32) were not different from those at pre-intervention
in the intervention group (M= 5.39, SD= 3.10), t(34) = 0.74, p=
0.466, d = 0.25. Children’s hunger levels at post-control session
in the control group (M = 6.45, SD = 2.85) were not different
from those at post-intervention in the intervention group (M =

5.68, SD= 2.97), t(33) = 0.78, p= 0.440, d = 0.27.

Think-Aloud
Children were instructed that researchers were interested in what
they were thinking when they watched the video clip and were
encouraged to speak out loud any words that came to mind while
watching the video. Spoken responses were recorded. Children’s
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spoken words during each session were coded following the
coding scheme (Rozendaal et al., 2012). In particular, spoken
words were coded based on relevance of thought (relevant to
commercials or irrelevant to commercials), and origin of thought
(message-originated, description of commercials or recipient-
generated, original reactions to commercials). Only relevant,
recipient-generated responses were further considered based on
(1) nature of thought (cognitive beliefs, e.g., “But it’s fake” or
affective responses, e.g., “It’s gross!”); (2) polarity of thought
(positive favorable thoughts, e.g., “That looks so good,” neutral
thoughts, or negative unfavorable thoughts, e.g., “People make
bad choices to eat those unhealthy foods”); and (3) advertising
understanding (understanding or no understanding of advertising
intentions and tactics) (Rozendaal et al., 2012; Ha et al.,
2018). Two research staff members coded children’s spoken
words independently, and a third research staff member coded
disagreed items and finalized coding. We computed Cohen’s
kappa (k) for intercoder reliability for each coding category in
each participant. The mean kappa was 0.91 (SD = 0.16) for
relevance of thought, 0.86 (SD= 0.18) for origin of thought, 0.96
(SD = 0.06) for nature of thought, 0.96 (SD = 0.10) for polarity
of thought, and 0.94 (SD = 0.04) for advertising understanding.
The average interrater agreement was 96.1% (SD= 3.5%).

To measure children’s cognitive skepticism and critical
thinking toward commercials, we computed the ratio of negative
cognitive responses, i.e., negative cognitive/(negative cognitive
+ positive cognitive), and the ratio of negative affective
responses, i.e., negative affective/(negative affective + positive
affective). A higher negative cognitive response ratio indicated
the relatively higher cognitive skepticism and critical thinking
toward commercials, and a higher negative affective response
ratio indicated the relatively higher negative affective attitudes
toward commercials.

Questionnaires

Food Commercial Questionnaires

We used the modified (1) belief of the commercial scale (2-item;
a higher mean score across items indicates higher beliefs for
commercials) to measure beliefs toward commercials, (2) liking
of the commercial scale (5-item; a higher mean score across items
indicates liking of commercials) to measure affective responses
toward commercials, and (3) positive attitude toward the brand
scale (2-item; a higher mean score across items indicates positive
attitudes toward commercials) to measure attitude toward the
advertised food (Rozendaal et al., 2012) on 5-point scales (e.g.,
“not at all” to “verymuch”). Children provided their responses for
each food commercial they watched (a total of six commercials
in each session), and the mean value of the six responses
represented the score for the specific item. In addition, we
measured children’s (4) perceived advertising influence on food
preferences (1-item; a higher score indicates higher advertising
impacts on food preferences), and (5) perceived advertising
influence on food choices (1-item; a higher score indicates
higher advertising impacts on food choices) on a 5-point scale
(“not at all” to “very much”). For the last two scales, responses
were not obtained for each food commercial to measure

overall perception of advertising impact on their food liking
and choices.

Ad libitum Snack-Consumption Task
While completing questionnaires at the end of the first and
last sessions, children were given a total of three plates where
each plate had 1.5 servings of Chips Ahoy R© cookies (48 grams),
Oreo R© cookies (51 grams), or Goldfish R© crackers (45 grams)
based on serving sizes on each snack item’s nutrition facts label.
Chips Ahoy R© and Oreo R© cookies were snack items advertised in
the videos. Goldfish R© crackers was chosen based on the previous
study tested children’s ad libitum snack food consumption, and to
make the total amounts of three snack items would be similarly
matched to the amount tested in the previous study (Harris et al.,
2009). The amounts of food items were measured using an Ozeri
Pronto digital multifunction scale. Children were instructed to
eat freely at the end of first and fourth sessions, and plates
were removed if the child finished all the snacks or after 20min
of eating.

Food Rating and Choice Tasks
Wemeasured children’s perceived food health and taste attribute
ratings, and food choices using computerized tasks (Bruce
et al., 2016; Lim et al., 2016; Ha et al., 2018, 2019) (Figure 2).
Sixty colored food images with high resolution (72 dpi, 300
X 300 pixels; 30 healthy and 30 unhealthy foods items) were
presented one-by-one on a white-background in the center of the
screen in a randomized order. Children rated health attributes
(“very unhealthy” to “very healthy,” or “very healthy” to “very
unhealthy”) and taste attributes (“very bad” to “very good,” or
“very good” to “very bad”) for each food item on a 4-point
scale by pressing a key on a keyboard. Children were asked to
provide health ratings regardless of taste attributes, and taste
ratings regardless of health attributes. Health rating and taste
rating were measured separately, and the order of two rating
tasks was counterbalanced across children. Then children made
food choices (“Do you want to eat?”) for each food item on a 4-
point scale (“strong no” to “strong yes,” or “strong yes” to “strong
no”). Each task began with an initial instruction displaying
a specific task under session, and a food image remained on
the screen until a response button was pressed. Each trial was
separated by a fixation point of 1 s duration. Four-point rating
scale options in black text on a gray box were displayed in
the bottom center below the food image. When children chose
an option, it turned into yellow to provide visual feedback.
Presentation R© software (version 20; Neurobehavioral Systems,
Berkley, California; RRID: SCR_002521) controlled the stimulus
presentation and response collection.

Statistical Analyses
Following our previous statistical analysis model (Bruce et al.,
2016; Lim et al., 2016; Ha et al., 2018, 2019) that detected
the determinants of children’s food decision-making, we
computed the decision weights of taste and health attributes
in food choices by fitting a linear regression model that
taste and health ratings predicted food choices at the
individual level. Taste and health ratings were entered in
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FIGURE 2 | Food ratings and choice tasks. Children rated food healthiness and taste of 60 food items (30 unhealthy and 30 healthy) using four-point scales (health:

very unhealthy, unhealthy, healthy, very healthy; taste: very bad, bad, good, very good). Then, children made food decisions on the same 60 food items using a

four-point scale (strong no, no, yes, strong yes). Each task began with a task cue. When children pressed a space bar, a colored food image was presented on a white

background in the center of the screen that remained on the screen until children made a response, and options of a four-point scale were shown at the bottom. When

children chose an option, the selected option was briefly highlighted in yellow to provide visual feedback of their selection. A fixation point was presented for 1 s before

the beginning the next trial. The order of food items was randomized in each task, and the order of health and taste ratings were counterbalanced across children.

the regression model simultaneously. Each child’s estimated
regression coefficient of taste attributes indicated the
relative decision weights of the taste in food decisions,
and an estimated regression coefficient of health attributes
indicated the relative decision weights of the healthiness in
food decisions.

RESULTS

Food Decision-Making
Mean estimated regression coefficients, ratings, and choices are
listed in Table 2. To examine the impact of food taste and
health attributes on children’s food decisions, we conducted
t tests with the estimated regression coefficients of taste
attributes for pre- and post-intervention separately in each
group. Taste attributes significantly predicted food decisions
for both the intervention group, t(17) = 9.38, p < 0.001, d

= 2.21, and the control group, t(17) = 13.02, p < 0.001,
d = 3.02, at pre-intervention. Taste attributes significantly
predicted food decisions for both the intervention group, t(17)
= 9.45, p < 0.001, d = 2.23, and the control group, t(17)
= 8.77, p < 0.001, d = 2.07, at post-intervention as well.
Similarly, we conducted t tests with the estimated regression
coefficients of health attributes for pre- and post-intervention
separately in each group. Health attributes did not significantly
predict food decisions for the intervention group, t(17) =

0.68, p = 0.508, d = 0.16, nor the control group, t(17)
= 0.06, p = 0.955, d = 0.07, at pre-intervention. Health
attributes did not significantly predict food decisions for the
intervention group, t(17) = 0.28, p = 0.78, d = 0.07, nor
the control group, t(17) = −0.34, p = 0.737, d = −0.08, at
post-intervention. These results suggest that children mainly
utilize taste information, but not health information, for their
food decisions.
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TABLE 2 | Mean and standard deviations of beta coefficients, ratings, and choices.

Group Mean estimated regression

coefficients β (SD)

Mean taste ratings (SD) Mean health ratings (SD) Mean choices (SD)

Taste Health Unhealthy

foods

Healthy

foods

Unhealthy

foods

Healthy

foods

Unhealthy

foods

Healthy

foods

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post

Intervention 0.75

(0.34)

0.59

(0.27)

0.02

(0.24)

0.01

(0.16)

3.42

(0.35)

3.19

(0.39)

3.01

(0.38)

2.93

(0.46)

1.93

(0.36)

2.01

(0.38)

3.41

(0.29)

3.27

(0.33)

3.19

(0.37)

3.07

(0.48)

2.83

(0.39)

2.86

(0.36)

Control 0.68

(0.22)

0.57

(0.28)

0.003

(0.19)

−0.01

(0.17)

3.33

(0.28)

3.17

(0.33)

2.93

(0.38)

2.87

(0.47)

2.01

(0.53)

2.19

(0.64)

3.22

(0.44)

3.18

(0.52)

3.09

(0.29)

3.09

(0.37)

2.66

(0.37)

2.76

(0.44)

The Intervention Effect
Decision Weights of Taste and Health Attributes
To examine the effect of food advertising literacy intervention
or control sessions on the relative decision weights of taste
attributes, we compared the mean estimated regression
coefficient of taste attributes between pre- and post-session
within each group. Planned comparisons revealed that
the estimated regression coefficient of taste attributes
was significantly decreased in the intervention group after
completing the intervention, t(17) = 2.15, p = 0.046, d = 0.51,
which confirmed the hypothesis 1 (see Figure 3). In contrast,
the estimated regression coefficient of taste attributes was not
significantly changed after completing control sessions in the
control group, t(17) = 1.65, p= 0.118, d= 0.39.We also examined
the effect of food advertising literacy intervention or control
condition on the relative decision weights of the healthiness
within each group. The estimated regression coefficient of health
attributes was not significantly after completing the intervention
in the intervention group, t(17) = 0.45, p = 0.661, d = 0.11,
nor after completing the control sessions in the control group,
t(17) = 0.48, p = 0.639, d = 0.11. These results suggest that the
advertising literacy intervention effectively reduces the relative
importance of the taste in children’s food decisions, which
was not observed in the control condition. It is noteworthy to
mention that these results replicated our previous work testing
the feasibility of the food advertising literacy intervention (Ha
et al., 2018).

Taste and Healthiness Perceptions
To explore the effect of intervention or control sessions on food
taste and healthiness perceptions, we compared the mean taste
and health ratings of unhealthy (30 food items) and healthy
foods (30 food items) separately between pre- and post-session
within each group. For the intervention group, comparisons
demonstrated that unhealthy foods taste ratings significantly
decreased after completing the intervention, t(17) = 2.55, p =

0.021, d = 0.60, whereas unhealthy foods health ratings were
not changed, t(17) = −1.43, p = 0.171, d = −0.34. Healthy
foods taste ratings, t(17) = 0.91, p = 0.376, d = 0.21, and
healthy foods health ratings, t(17) = 1.73, p = 0.102, d =

0.41, were not significantly changed. These results suggest that
children perceive unhealthy foods as less tasty after receiving
the intervention. For the control group, unhealthy foods taste

FIGURE 3 | Mean taste beta coefficients in the intervention and control

groups. The mean regression beta coefficients of taste attributes was

significantly decreased between pre- and post-intervention sessions in the

intervention group (*p = 0.046). There was no significant change of the mean

regression beta coefficients of taste attributes between pre- and post-control

sessions in the control group.

ratings significantly decreased, t(17) = 2.47, p = 0.024, d =

0.58, meanwhile unhealthy foods health ratings significantly
increased, t(17) = −2.79, p = 0.013, d = −0.66, after completing
the control sessions. Healthy foods taste ratings, t(17) = 0.85,
p = 0.408, d = 0.20, and healthy foods health ratings, t(17)
= 0.79, p = 0.439, d = 0.19, were not significantly changed.
These results suggest that children in the control condition,
who were exposed to food commercials without intervention,
show an adverse effect of evaluating unhealthy foods healthier.
Considering the association between unhealthiness and tastiness
(Raghunathan et al., 2006; Ha et al., 2019), perceiving
unhealthy foods less tasty could be linked to adverted food
healthiness evaluations.

Tasty Categorization
To confirm the intervention effect of perceiving unhealthy foods
less tasty, we compared tasty categorizations of unhealthy (30
food items) and healthy foods (30 food items) separately between
pre- and post-session within each group. Based on children’s taste
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ratings, food items were categorized as tasty (i.e., “good” or “very
good” ratings), or not-tasty (i.e., “bad” or “very bad” ratings), for
unhealthy and healthy foods separately. Then, we examined the
percentages of tasty and not-tasty food items for unhealthy foods.
In the intervention group, the percentages of unhealthy/tasty
food items significantly decreased from pre-intervention (M =

90.9%, SD = 9.1) to post-intervention (M = 84.6%, SD = 12.7),
t(17) = 2.52, p = 0.022, d = 0.59, which also reflected the
significant increase of the percentages of unhealthy/non-tasty
foods items from pre-intervention (M = 9.1%, SD = 9.1) to
post-intervention (M = 15.4%, SD = 12.7), t(17) = −2.52, p
= 0.022, d = −0.59, which confirmed the hypothesis 2. In the
control group, there was no significant changes of the percentages
of unhealthy/tasty food items between pre-control session (M
= 90.2%, SD = 10.5) and post-control session (M = 87.0%,
SD = 12.7), t(17) = 1.40, p = 0.179, d = 0.33, which reflected
no significant percentage changes of unhealthy/non-tasty foods
items between pre-control session (M = 9.8%, SD = 10.5%) and
post-control session (M = 13.0%, SD = 12.7%), t(17) = −1.40, p
= 0.179, d = −0.33. These results suggest that the intervention
influences children to perceive unhealthy foods less tasty.

Additionally, we compared the percentages of tasty and non-
tasty food items for healthy foods between pre- and post-
session within each group. In the intervention group, there was
no significant percentage changes of healthy/tasty foods items
between pre-intervention (M = 75.4%, SD = 17.2) and post-
intervention (M = 73.1%, SD = 19.8), t(17) = 0.74, p = 0.473,
d = 0.17, which reflected no significant percentage changes of
healthy/not-tasty foods items between pre-intervention (M =

24.6%, SD = 17.2) and post-intervention (M = 26.9%, SD =

19.8), t(17) = −0.74, p = 0.473, d = −0.17. In the control group,
there was no significant percentage changes of healthy/tasty foods
between pre-control session (M = 74.8%, SD= 16.7%) and post-
control session (M = 70.9%, SD = 19.2), t(17) = 1.51, p = 0.149,
d = 0.36, which reflected no significant percentage changes of
healthy/not-tasty foods items between pre-control session (M =

25.2%, SD= 16.7%) and post-control session (M = 29.1%, SD=

19.2), t(17) =−1.51, p= 0.149, d =−0.36.

Attitudes Toward Commercials
We examined children’s beliefs, liking, positive attitudes toward
commercials as well as advertising impact on food preferences
and food choices using children’s self-report on food commercial
questionnaires for each group (see Supplementary Table 1 for
descriptive statistics). For the intervention group, children’s
perceived advertising influence on food preferences significantly
decreased between the first session and the last session, t(17) =
2.32, p= 0.033, d= 0.55, suggesting that children perceived food
commercials as having less impact on their food preferences after
completing the intervention. For the control group, the liking of
the commercial significantly decreased between the first session
and the last session, t(17) = 2.69, p = 0.016, d = 0.63, suggesting
that children perceived food commercials they watched as less
likable after completing the control sessions. Results of other
attitudes measured using food commercial questionnaires were
not significant.

To further investigate how the intervention influenced
children’s cognitive skepticism and critical thinking and affective
responses toward commercials at the time of exposure,
we examined children’s spoken thoughts while watching
food commercials obtained using the think-aloud method
(see Supplementary Table 2 for descriptive statistics). During
four sessions, children showed more affective responses than
cognitive responses relevant to food commercials while watching
commercials in the intervention group, t(17) = 3.86, p < 0.001,
d = 0.91, as well as in the control group, t(17) = 4.10, p <

0.001, d = 0.99. The percentages of negative cognitive responses
estimated the relative cognitive skepticism and critical thinking
toward commercials in cognitive responses, and the percentages
of negative affective responses estimated the relative negative
affective attitudes toward commercials in affective responses. For
the intervention group, the percentages of negative cognitive
responses toward commercials were significantly increased from
the first session to the last session, t(17) = −2.68, p = 0.016, d =

−0.63, but the percentages of negative affective responses toward
commercials were not significantly different between the first
session and the last session, t(17) = −0.89, p = 0.388, d = −0.21
(see Figure 4). For the control group, the percentages of negative
cognitive responses toward commercials were not significantly
different between the first session and the last session, t(17) =
−1.19, p = 0.0249, d = −0.28, nor the percentages of negative
affective responses toward commercials were not significantly
different between the first session and the last session, t(17) =
−0.38, p = 0.710, d = −0.21. These results suggest that the
intervention effectively enhances children’s cognitive skepticism
and critical thinking toward commercials.

Opinions on Advertising Literacy Narratives
To explore children’s cognitive and affective attitudes toward
intervention narratives, we examined children’s spoken words
while listening to narratives between commercials using the
think-aloud method in the intervention group. The percentages
of negative cognitive responses toward narratives were not
significantly different between the first session and the last
session, t(17) = −1.89, p = 0.077, d = −0.45. The percentages
of negative affective responses toward narratives were not
significantly different between the first session and the last
session, t(17) =−1.14, p= 0.270, d =−0.27.

We observed that children often expressed opinions about
the narratives. We coded children’s spoken words relevant to
narratives as disagreement (e.g., “It’s your opinion.”; “Don’t lie.”),
neutral (e.g., “confused”; “I didn’t know that.”), and agreement
(e.g., “That’s true.”; “exactly”) opinions about narratives. We
computed the percentages of disagreement (M = 44.3%, SD
= 32.8), neutral (M = 8.6%, SD = 15.9), and agreement (M
= 36.0%, SD = 33.7) across sessions within each individual.
Then, we explored how children’s overall opinions to narratives
were related to changes in cognitive and affective attitudes
toward commercials between the first and the last sessions (i.e.,
the percentages of cognitive or affective responses at the last
session—the percentages of cognitive or affective responses at
the first session). The percentages of disagreement to narratives
significantly predicted the change in the percentages of negative
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FIGURE 4 | Mean percentages of negative cognitive and affective responses toward commercials. The mean percentage of relative negative cognitive toward

commercials was significantly increased between the first and last sessions in the intervention group (*p = 0.016), while no significant change was found in the control

group. There were no significant changes of relative negative affective responses in both groups.

cognitive responses toward commercials, b = −0.758, SD =

0.34, t(16) = −2.22, p = 0.041, R2 = 0.235. As the relative
disagreement to narratives decreased, the relative negative
cognitive responses toward commercials increased. This finding
suggests that as children accept advertising literacy knowledge
over the intervention period, their cognitive skepticism and
critical thinking toward commercials were enhanced.

Food Choices and ad libitum Snacking
To explore the intervention effect on food choices, we compared
the mean food choices of unhealthy and healthy foods separately
between pre- and post-session within each group. For the
intervention group, there was no significant changes in unhealthy
food choices between pre-intervention (M = 3.19, SD = 0.37)
and post-intervention (M = 3.07, SD = 0.48), t(17) = 1.33, p
= 0.200, d = 0.31, nor in healthy food choices between pre-
intervention (M = 2.83, SD = 0.39) and post-intervention (M
= 2.86, SD = 0.36), t(17) = −0.49, p = 0.630, d = −0.12,
which did not confirm the hypothesis 3. Similarly, for the control
group, there was no significant changes in unhealthy food choices
between pre-control session (M = 3.09, SD = 0.29) and post-
control session (M = 3.09, SD = 0.37), t(17) = 0.11, p = 0.912, d
= 0.03, nor in healthy food choices between pre-control session
(M = 2.66, SD= 0.37) and post-control session (M = 2.76, SD=

0.44), t(17) =−1.80, p= 0.090, d =−0.42.
Then, we compared the percentages of children’s self-

regulated decisions between pre- and post-session. Self-regulated
decisions were made when children successfully resisted eating
tasty but unhealthy food items (i.e., “no” or “strong no” decisions
for unhealthy/tasty food items) and chose to eat not-tasty but
healthy food items (i.e., “yes” or “strong yes” decisions for
healthy/not-tasty food items) (Ha et al., 2016; Lim et al., 2016).
For the intervention group, there were no significant changes

in the percentages of self-regulated decisions between pre- (M
= 13.5%, SD = 12.4%) and post-intervention (M = 18.0%,
SD = 19.5%), t(17) = −1.49, p = 0.156, d = −0.36. Similarly,
for the control group, there were no significant changes in the
percentages of self-regulated decisions between pre- (M= 9.71%,
SD = 11.0%) and post-intervention (M = 12.5%, SD = 9.80%),
t(17) =−1.41, p= 0.177, d =−0.34.

Further, we examined the relations between the attitude
toward commercials and food choices. The increase in negative
cognitive responses toward commercials observed during think-
aloud between first- and last-sessions predicted a concomitant
increase in the percentage of self-regulated decisions between
pre- and post-intervention in the intervention group, b = 0.120,
SD = 0.05, t(16) = 2.21, p = 0.042, R2 = 0.234. In contrast,
in the control group, the increase of relative negative cognitive
responses toward commercials did not significantly predict the
increase of the percentages of self-regulated decisions, b =

−0.002, SD = 0.04, t(16) = −0.06, p = 0.956, R2 = 0.0002.
These findings suggest that as children’s cognitive skepticism and
critical thinking increased, self-regulated decisions increased.

Lastly but importantly, we examined food consumption
behaviors for each group to test ecological validity of the
intervention effect. The amounts of snack consumption were
not significantly different between the first session (M = 93.29g,
SD = 28.63) and the last session in the intervention group
(M = 101.88g, SD = 57.48), t(16) = −0.72, p = 0.484, d
= −0.17, which did not confirm the hypothesis 4. Also, the
amounts of snack consumption were not significantly different
between the first session (M = 68.56g, SD = 36.64) and the last
session in the control group (M = 62.22g, SD = 39.53), t(17)
= 1.10, p = 0.287, d = 0.26. These findings suggest that the
advertising literacy training did not change the amount of snack
food consumption.
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DISCUSSION

In this study, we examined how enhanced resilience to the
adverse effect of food commercials influenced susceptibility to
unhealthy food decision-making in children ages 8–12 years.
For promoting resilience to food commercials, we utilized
the food advertising literacy intervention—four-session, 1-week
intervention held in both the laboratory and home environment
(Ha et al., 2018). This intervention was intended to improve
cognitive and affective defenses against food advertising by
delivering factual and evaluative narratives. Indeed, children
demonstrated higher cognitive skepticism and critical thinking
toward the advertising tactics and the advertised foods after
completing the intervention, and perceived advertising influence
less on their food liking. As hypothesized, the food advertising
literacy intervention reduced susceptibility to unhealthy food
decision-making. For children who received the intervention,
the relative decision weights of taste attributes were significantly
decreased in their food decisions, which replicated results
of our pilot study (Ha et al., 2018). In addition, children
categorized lower number of unhealthy food items as tasty
(i.e., unhealthy/tasty) after completing the intervention, which
suggests reduced tasty processing of unhealthy foods. The results
based on changes between the baseline and the completion
of intervention suggest that the rate of food choices or the
amounts of snack consumption were not changed. But, the
speculation on the relations between children’s attitudes toward
commercials and food decision-making demonstrates that as
children’s cognitive defenses toward commercials enhanced,
their self-regulated decisions are increased. These findings may
suggest the advertising literacy intervention is effective in
enhancing self-regulated eating decisions as children’s cognitive
defenses improves.

In contrast, for children in the control condition, children did
not show changes in cognitive skepticism and critical thinking
toward commercials. Regarding the susceptibility to unhealthy
food decision-making, the relative decision weights of taste
attributes were not significantly changed. Children perceived
unhealthy foods as less tasty after completing the control sessions
similar to children in the intervention condition. However,
considering that they evaluated unhealthy foods healthier than
before, decreased taste perception of unhealthy foods could be
related to the adversely evaluated food healthiness. Children in
the control condition reported a decreased liking of commercials
they watched. Repetitive exposure to the same commercials
might decrease liking for those commercials, yet, children’s
decision weights of taste attributes nor cognitive skepticism and
critical thinking toward food commercials were not changed.
Actual food choices or amounts of snack food consumptions were
not changed neither.

Taken together, findings provide evidence that promoting
resilience to food commercials by increasing cognitive skepticism
and critical thinking toward food commercials reduce children’s
susceptibility to unhealthy food decision-making. Given the
pervasive advertising effect on heightened attentional vigilance
to food brand logos (Masterson et al., 2019b), biased taste
preference to branded foods (Robinson et al., 2007), and
increased liking of fast food even with the exposure to

commercials featuring “healthier” fast food meal options
(Boyland et al., 2015), the results of this study provide a valuable
understanding of strategies for building children’s resilience
to adverse effects of food advertising. When considering that
exposure to food commercials increases the importance of the
taste attribute in food decisions (Bruce et al., 2016), the reversed,
intervention effect that decreased the importance of the taste
attribute in food decisions in this study emphasizes the benefits
of cognitive defenses in combating undesired effects of food
commercials and taste-oriented, unhealthy eating decisions.

The brief, 1-week intervention was not sufficient to change
the amount of actual snack food consumption. Since snack items
used in the ad libitum task were familiar branded snack food
items (Keller et al., 2012), and television food advertising has
a strong priming effect in increasing snack consumption in
children (Harris et al., 2009; Russell et al., 2019), more pervasive
intervention tactics may be required to change actual amounts
of food consumption. One neuroimaging study that tested the
influence of television food commercials on food consumption
reported that watching food commercials did not significantly
change the amounts of meal consumption in the laboratory,
however, exposure to high-energy food items reduced brain
activations in the prefrontal cortex that is involved in cognitive
control in children who watched food commercials (Masterson
et al., 2019a). Thus, future studies should examine how the
advertising literacy intervention would influence children’s brain
responses to food commercials and unhealthy and healthy food
decision-making and implications for actual food consumption
when both healthy and unhealthy options are provided.

Additionally, there is a possibility that when and who delivers
the narratives, and what specific contents are targeted matter in
a food advertising literacy intervention. When Rozendaal and
her colleagues (2016) created an animation character to deliver
the factual narratives prior to commercials only in one session,
children who had a narrative targeting manipulative intent of
the advertising as a forewarning showed more negative affective
attitudes toward commercials that led to lower desire to the
advertised product compared to comparison groups (Rozendaal
et al., 2016). Still, it is unknown whether the forewarning
method may reduce the relative importance of taste attribute in
food decisions.

Another important aspect to address is the advantage of
a “think-aloud” method for speculating children’s information
processing online. The think-aloud method allowed us to
explore children’s spontaneous responses at the moments of
food commercial exposure (Rozendaal et al., 2012). In this
study, the intervention effect was related to the changes
in cognitive defenses toward commercials. Unexpectedly, we
observed that children often expressed opinions about the
intervention narratives, and those thoughts reflected children’s
own perspectives and attitudes toward narratives and advertised
foods. As assimilation of advertising literacy occurred, children’s
cognitive skepticism and critical thinking toward commercials
increased. These findings suggest that especially for those
children with opponent thoughts to narratives, interactive
learning providing more explanations for advertising tactics and
healthier food options could be helpful to enhance defenses
against food advertising.
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The think-aloud process itself could be effective in activating
advertising literacy. From the perspective of the development
of information processing that children retrieve and apply
knowledge when cues are provided, the think-aloud process
could act as a cue for activating cognitive defenses that decrease
susceptibility to advertising (Rozendaal et al., 2012). In the
present study, children in the control condition who used
think-aloud with no intervention, showed a decreased liking
of commercials. This decrease could be an effect of the think-
aloud method. However, our findings suggest that the think-
aloud method was not sufficient to decrease the susceptibility
to advertising in that no changes were observed in cognitive
skepticism and critical thinking. Moreover, think-aloud itself
was not effective in reducing susceptibility to unhealthy food
decision-making in that these children did not demonstrate
changes in the importance of taste attributes in food decision-
making, tasty categorization of unhealthy/tasty food items, and
food choices. Future studies should examine how the think-
aloud method alone and the combined narratives and think-
aloud would differently impact susceptibility to commercials and
unhealthy food decision-making when they are compared to a
passive viewing control group.

Together, the findings of the present study suggest that
cognitive defenses to advertising are activated more effectively
when children are cued with narratives, and actively utilize
and exercise advertising literacy information internally to
deflate the undesired influence of advertising while watching
food commercials. Successful defenses could be extended to
reduce susceptibility to unhealthy food decision-making. In a
normal viewing situation, children are less likely to exercise
advertising literacy defenses on their own without external
narrative cues and encouragement for active application of
advertising literacy information (Brucks et al., 1988). Thus, the
role of parents is highly important to teach advertising literacy
and encourage children to utilize cognitive defenses actively,
instead of passively receiving the advertising information, until
they develop the internalized and autonomous strategies to
overcome the adverse effects of food commercials (Buijzen and
Valkenburg, 2005; Buijzen, 2009). A similar environment that
the food advertising literacy intervention provides to promote
resilience to advertising and reduce susceptibility to unhealthy
eating could be built at home or weight-management clinics
by having educational conversations or intervention sessions.
Education would be especially helpful when parents and children
are watching food commercials together. Parental roles are
also critical in the development of healthy eating. Our recent
work shows that children can make more self-regulated eating
decisions while thinking “whatmy parents would wantme to eat,”
compared to when they make eating decisions while thinking
“what I like to eat” (Lim et al., 2016). These results suggest that
parents’ guidance on healthy eating could cue and activate self-
regulated eating decisions until children’s dietary self-control is
internalized. Parents should set good examples for their children
by exercising controls on their consumer and eating behaviors
(Pettigrew et al., 2013).

School and media also need to engage in teaching advertising
literacy and healthy food choices more actively so that children
practice and build strategies to combat the advertising effect

and reduce susceptibility to unhealthy food choices, given
that food advertising and unhealthy eating habits are among
the major contributing factors of childhood obesity (Kelly
et al., 2010). Regulations that intended to limit unhealthy
food marketing on television have not been successful in
controlling exposure to unhealthy and fast food advertisements
in many countries (Campos et al., 2016; Vandevijvere et al.,
2017; Whalen et al., 2019). Regulating food commercials is not
limited to television advertising anymore since children are
exposed to food commercials through various online platforms
and smartphone applications that use both direct and indirect
methods (Nelson, 2018). Despite growing challenges, advertising
literacy interventions have shown promise in promoting
resilience to advertising in various formats (Hudders et al., 2016;
De Jans et al., 2017). Thus, our society, as a whole, including
advertisers and legislators, needs to focus on developing more
critical strategic regulations and solutions utilizing advertising
literacy, such as an embedded warning in text, especially for
high-caloric, low-nutrient unhealthy foods, to regulate children’s
exposure to unhealthy food commercials. Efforts could include
limiting advertising contents and tactics targeting children that
could easily sway their attention and trigger affective responses,
which could overwhelm children’s developing cognitive defenses
and provoke overconsumption of unhealthy foods that increase
risks of developing obesity (De Jans et al., 2019).

Future studies should investigate an expanded intervention,
such as a more active learning opportunity for a prolonged
period, could effectively promote both negative affective and
negative cognitive attitudes toward commercials that lead to
changes of the decision weights of taste attribute, food choices,
and food consumption with a larger scale (Hudders et al., 2016;
De Jans et al., 2017). To examine whether factual and evaluative
narratives influence susceptibility to unhealthy food decision-
making differently, future studies should test the intervention
effect of factual narratives and evaluative narratives separately.
Although the sessions were held frequent, our 1-week brief
intervention sessions with narratives did not have enough
impact to change the actual rates of food choices and the
amounts of snack consumption, similar to our previous study
(Ha et al., 2018). Futures studies should further investigate
how well the food advertising literacy intervention could be
applied for enhancing resilience to food commercials featured
in various formats including YouTube videos, social media, and
mobile games, targeting children and adolescents. Additionally,
considering the relations between unhealthy food decision-
making and children’s self-control development (Ha et al., 2016,
2019), and the improved self-regulated decisions along with the
enhanced cognitive defenses, future studies should address how
children’s dietary self-control influences the relation between
resilience to food commercials and susceptibility to unhealthy
food decision-making. Lastly, future studies could utilize a
think-aloud method for food choices (Ogden and Roy-Stanley,
2020), which could reveal children’s thinking process underneath
food decision-making.

This study has several limitations. The sample size was
relatively modest. However, in the present study, we replicated
the main finding of Ha et al. (2018) that children’s relative
decision weights of taste attributes decrease after intervention.
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Across our two studies that report the intervention effect, the
probability of committing two consecutive type I error is reduced
to 0.0025 or 0.25% (0.05 × 0.05). The effect size of the main
intervention effect on the reduced taste importance is d = 0.51,
which indicates a medium effect size. We believe that replication
of previous findings with a medium effect size in the present
study could reduce the possibility of false positive and negative
observations. The brief 1-week intervention we used did not
change the amount of snack food consumption. The findings of
this study expand our understanding of the efficacious strategies
of promoting resilience to undesired effects of food commercials,
which could establish healthy eating habits and less taste-oriented
food decisions in children. Furthermore, the findings of this study
imply that helping children to build developmentally-suited,
defense mechanisms for various external food cues could be
effective for prevention and intervention for childhood obesity.
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