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Abstract: Marketers have found new ways of reaching adolescents on social platforms. Previous
studies have shown that advertising effectively increases the intake of unhealthy foods while not
so much is known about the promotion of healthier foods. Therefore, the main aim of the present
experimental pilot study was to examine if promoting red peppers by a popular social influencer on
social media (Instagram) increased subsequent actual vegetable intake among adolescents. We used a
randomized between-subject design with 132 adolescents (age: 13-16 y). Adolescents were exposed
to an Instagram post by a highly popular social influencer with vegetables (n = 44) or energy-dense
snacks (n = 44) or were in the control condition (n = 44). The main outcome was vegetable intake.
Results showed no effect of the popular social influencer promoting vegetables on the intake of
vegetables. No moderation effects were found for parasocial interaction and persuasion knowledge.
Bayesian results were consistent with the results and supported evidence against the effect of the
experimental condition. Worldwide, youth do not consume the recommended amount of fruit and
vegetables, making it important to examine if mere exposure or different forms of food promotion
techniques for healthier foods are effective in increasing the intake of these foods.
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1. Introduction

Eating sufficient nutritious foods is essential for a healthy growth and development. More
specifically, vegetables protect against many illnesses and chronic diseases and improves psychological
well-being [1,2]. Next to that, studies have shown that eating behaviors established during youth
tracks into adulthood and contributes to long-term health and disease [2,3]. Nonetheless, studies
show that dietary intake patterns of adolescents in the Netherlands do not meet (inter)national dietary
standards [3]. In particular, Dutch adolescents do not eat enough fruits and vegetables [3]. Moreover,
evidence has shown that traditional interventions have limited effect, such as educational programs or
parental dietary programs, and new innovative promotional methods and techniques need to be tested
to make fruit and vegetables more appealing among adolescents [4].

Next to that, the popularity of social media among adolescents keeps rising and following blogs
and vlogs (video blogs) has become hugely popular among millions of young people worldwide,
thereby significantly influencing their daily behavior [5]. Due to the increasing popularity of online
platforms such as YouTube, Facebook, and Instagram, food advertisers have found new and unique
ways of targeting children and adolescents on these platforms, affecting their consumption behavior
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and subsequent dietary intake [6-10]. Currently, a common food marketing technique to advertise for
energy-dense foods is influencer marketing.

The exponential growth of social media has given rise to so-called microcelebrities, such as bloggers
or vloggers, who have gained fame on social media through self-branding and mere exposure [11].
These new types of celebrities, labeled as social influencers, use social media to engage in strategic
self-presentation to attract attention and followers among large numbers of youth [12]. Through
the use of social media, social influencers are able to reach thousands or even millions of potential
customers and are thus highly influential, in particular among children and adolescents that identify
with the influencers, through parasocial interaction [6]. Influencer marketing involves the action of
promoting and selling products or services through social influencers who have the capacity to have an
effect on the character and perception of a brand. In short, influencer marketing builds brand alliances
between influencers and their followers to promote their products or services [13-15].

Based on general cognitive and developmental psychology [16,17], one’s (digital) environment
is a strong influencer of someone’s consumption behavior. More specifically, according to Social
Learning Theory [16], modeling, reinforcement, and social interactions are mechanisms that explain
how adolescent’s acquire cognitions and behaviors from their social agents. Translating these insights
to the current communication forms of youth, scholars have shown that these online influencers have
a stronger impact on consumer socialization as “social influencers” because they are considered as
peers and laymen, which reduces the activation of persuasion knowledge, whereby recipients perceive
a “parasocial interaction” with the online celebrities and thus perceive them as more credible than
traditional celebrity endorsers [17].

In addition, the Processing of Commercial Media Content Model (PCMC-model [3]) has provided
more insight in the processing of influencer marketing messages by young people. The PCMC-model has
integrated multiple theoretical frameworks, adopting a developmental perspective on adult persuasion
models [18,19] and theories of adolescents’ consumer development and socialization [20-22]. In short,
the PCMC-model theorizes how communication messages can predict persuasion processing based on
a limited capacity information approach [7]. Following the PCMC-model, for example, factors like
proximity, prominence, interactivity, and the level of integration of the messages in the content reduce
the level of persuasion knowledge activation and increase the level of parasocial interaction.

More specifically, adolescents” motivation and ability to critically process the marketing message
of the social influencer will be relatively low in comparison to more traditional forms of advertising
because the advertising cues in social influencer messages are highly integrated in the entertaining
content. Therefore, the cognitive resources of adolescents” automatically will be used to process the
entertaining aspect of the message, while additional sources are needed to activate skepticism towards
the advertising element of the message. Considering that most adolescents will not be motivated to do
so, skepticism will not be activated among the recipients [7].

According to the Differential Susceptibility to Media Effects model (DSMM [23]), the level of
cognitive elaboration of the cues in advertising leads to cognitive, emotional, and behavioral changes
towards the advertised product and brand [9]. The basic underlying mechanism of the DSMM is
that it shows why some adolescents are more susceptible to media effects than others; in this study,
that adolescents have a lower level of persuasion knowledge and higher level of parasocial interaction;
and how and why media influences these individuals [23].

Previous studies have shown that multiple advertising techniques are effectively increasing the
intake of unhealthy foods, also by social influencers [10], while not so much is known for the effects of
the promotion of healthier foods [6,9,24-26]. A great number of studies have shown that the intake
of fruits and vegetables among adolescents lies decidedly below recommended guidelines [27,28].
Because dietary patterns of children and adolescents continue into adulthood, targeting adolescents’
fruit and vegetable intake improves healthy lifestyles across the life span and has a strong effect
on noncommunicable diseases and mental well-being [29,30]. Therefore, motivating and inducing
adolescents to eat more fruits and vegetables, for example, through effective food promotion techniques
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that induce the intake of fruits and vegetables [25], will regain and maintain healthy weight statuses
and improves other health indicators (e.g., inflammation levels, blood lipids, blood pressure, insulin
sensitivity, and mental well-being [30-33]). In addition, the intake of fruits and vegetables is negatively
related to overweight and obesity [34], psychological dysfunctioning [35], risk of cardiovascular
disease [36], coronary heart disease and hypertension [37], and multiple forms of cancer [38].

1.1. Promoting Healthy Foods on Social Media

One theoretical framework that aims to predict and explain the effects of the promotion of
healthy foods is the Promotion of Healthy Food Model [5]. This theoretical framework states that, by
increasing attention toward and thereby reinforcing the value (e.g., liking and wanting [39]) of fruits
and vegetables through food promotion, adolescents will consume more fruits and vegetables and a
reciprocal relation with eating behavior occurs, which in time leads to a normalization of intake of
fruits and vegetables. Importantly, the Promotion of Healthy Food Model states that individual and
societal factors determine susceptibility and effectiveness of food promotion and should be examined
to get a better understanding of the effectiveness of food promotion techniques of healthier foods [5].

Individual susceptibility to advertising messages effects may in particular be considered when it
comes to influencer marketing by social influencers, as these social influencers specifically design their
messages for existing community of engaged and young followers, thereby reducing their persuasion
knowledge activation and increasing the parasocial interaction, leading to a more positive attitude
towards the advertised product and increasing purchase intentions [40-42]. In addition, promotion
activities by peer-aged influencers are perceived as more credible and authentic because adolescents
believe they will receive an honest advice or opinions about certain brands or products. Therefore, the
probability that adolescents will activate skepticism towards the social influencer is less than in more
traditional forms of advertising, such as advertising on television or in magazines [5,7].

For advertising on Instagram, where social influencers often involve viewers in their personal life,
for example, by sharing intimate personal stories, this identification process is often reinforced and
can lead to conformity among the viewers, through parasocial interaction [43]. Similarly, the home
situation that is seen in the advertising can further increase identification with the social influencer
and increase the likelihood that the product that is endorsed is viewed more positively, leading to an
increased consumption of the advertised brand and product [44].

1.2. Current Study

The main aim of the present experimental pilot study was to test if promoting red peppers by a
popular social influencer on social media (Instagram) increased subsequent actual vegetable intake
among adolescents compared to adolescents who were exposed to the promotion of energy-dense
snack by a popular social influencer on social media or to the promotion of nonfood products by a
popular social influencer on social media. The expectation was that adolescents who were exposed to
the promotion of red peppers were more likely to choose vegetables than the adolescents who were
exposed to the promotion of energy-dense snacks or nonfood products. Furthermore, it was expected
that the level of parasocial interaction and persuasion knowledge moderates this effect.

2. Materials and Methods

2.1. Experimental Design and Stimulus Material

In the current experimental pilot study, we used a between-subjects design with three conditions
(type of Instagram post: vegetables vs. energy-dense snacks vs. nonfood products). The manipulated
posts were all derived from a highly popular Dutch social influencer, named Kalvijn, and were identical
regarding the amount of likes (N = 12,543), reactions (N = 65), and the explanatory text, except for the
products presented. The Instagram post was integrated in a paper questionnaire that was distributed
to the adolescents. Adolescents were randomly assigned to one of the three conditions. The vegetable
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condition was an Instagram post by Kalvijn of red pepper. The energy-dense condition was an
Instagram post by Kalvijn of finger foods. The nonfood condition was an Instagram post by Kalvijn of
sunglasses. One of the vegetables provided for consumption was also used in the Instagram post (red
pepper). The dependent variable in this study was vegetable intake. Adolescents could choose of three
vegetables, namely small red peppers, cucumbers, and cherry tomatoes. These snack foods are very
popular among adolescents in the Netherlands. Adolescents (N = 132) were told that they could choose
freely from the vegetables and could take as many as they wanted. We used more vegetables snacks
than were shown in the Instagram post because previous studies have shown that food advertising
leads to spillover effects as well [9,25,26]. In this context, spillover effects mean that an advertisement
for a certain brand or product leads not only to an increase of the advertised brand or product but also
to an increased intake of different brands or products that fall in the same food-category.

2.2. Participants

All adolescents were in the first or second grade of secondary school. Adolescents participated
collectively within their own group, during school hours in the presence of their teachers and the
research assistant. Before the assessment, we emphasized to both parents and the adolescents that all
of the data for this study would remain confidential and that adolescents could cease participation
at any time. The experiment took approximately 15-20 min. The study protocol was reviewed and
approved by the Ethical Board of the Communication Science Department at the Vrije Universiteit
Amsterdam. Data for this study were collected in May 2018. The data that supports the findings of this
study are available from the corresponding author upon reasonable request.

2.3. Procedures

After obtaining written consent from both schools to participate in the current study, we sent all
parents a letter with detailed information regarding the study and we asked them to actively consent
for participation of their child(ren). Before the assessment, we emphasized to both parents and the
adolescents that all of the data for this study would remain confidential and that they could cease
participation at any time. The cover story was that we were interested in the media use of youth.
Adolescents in both grades filled out the questionnaires in a classroom individually with the research
assistant present to clarify potential difficulties. Adolescents could not see other adolescents” answers
because the set-up of the classroom was conducted so that every adolescent was seated at a separate
table, with enough room between tables.

The questionnaire consisted of two different parts. In the first part, adolescents answered
questions regarding sociodemographical questions, such as age and gender, followed by a question
about their hunger level (masked by questions about their level of thirst and arousal). Next, their
general usage of Instagram, familiarity with social influencers, and whether they follow any of these
social influencers were assessed. Subsequently, adolescents were exposed to the Instagram post at
the end of this part of the questionnaire. Participants were told that they should pay attention to
the post because subsequently questions regarding the post would follow, which took 1-2 min on
average. After finishing the first part of the questionnaire, they handed in the questionnaire to the
research assistance, where they could take a snack (vegetables snacks: little red peppers, cucumbers,
and tomatoes). The research assistant explained that they could take as much snacks as they liked, ad
libitum. Then, the research assistant provided the second part of the questionnaire to the participants.
When the child returned to their seat, the research assistant coded (encrypted) which and how many
vegetables were consumed by the participant without notifying the adolescents that this was coded.
The second part of the questionnaire consisted of questions related to parasocial interaction with
the social influencer, persuasion knowledge, general vegetable intake, favourite vegetable, and the
manipulation check.
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2.4. Measures

Vegetable consumption: The dependent variable was vegetable consumption. Actual consumption
was assessed by counting the type and amount of vegetables that were consumed as a snack.

Parasocial interaction. Parasocial interaction was assessed by thirteen statements that were
adapted for the current study, derived from the Audience-Persona Interaction (API) Scale [45], also
used for assesses parasocial interaction with characters on television [46]. Statements were: “Kalvijn
looks like me”, “I have the same qualities as Kalvijn”, “I have the same interests as Kalvijn”, “I have
the same problems as Kalvijn”, “I find it important to see what Kalvijn is doing in his life”, “I like to
hear Kalvijn’s voice”, “I react the same to Kalvijn as to my friends”, “I react the same to Kalvijn as to
my family”, “My friends look like Kalvijn”, “Kalvijn could have been one of my friends”, “I agree
often with Kalvijn”, “I can identify myself with Kalvijn”, and “I could be friends with Kalvijn”, that
were scored on a five-points scale with the anchors going from “I totally disagree” to “I completely
agree”. The Cronbach’s alpha of this scale was 0.96.

Persuasion knowledge. Persuasion knowledge was assessed with five items on a seven-point
scale, derived from Carter et al. [47]. Items were “Kalvijn wants his followers to like a product”,
“Kalvijn wants his followers to use a product”, “Kalvijn wants to influence his followers”, “Kalvijn
wants to keep his followers up-to-date”, and Kalvijn wants to entertain his followers”. The Cronbach’s

alpha of this scale was 0.88.

2.5. Statistical Analysis

First, data was tested for normality and homogeneity of variance (Levene’s test). Next, before
testing our hypotheses, we conducted randomization checks with a multivariate analysis of variance
(MANOVA) for gender, age, hunger, parasocial interaction, and persuasion knowledge. Table 1 presents
the means and standard deviations for all variables separately for each condition. Then, we computed
residual scores; tested them for Mahal’s distance, Cook’s distance, and leverage scores; and found
no indication to assume outlying scores. Furthermore, to check for potential covariates, Pearson’s
correlations between the model variables were assessed. No factors correlated significantly with the
amount of vegetables consumed (p > 0.05), so no covariates were included in the analyses.

Table 1. Variables measured by the condition #; (N = 132).

Vegetable Energy-dense
Nonfood
n M SD n M SD n M SD
Gender (girl) 44 45% +0.50 44 48% +0.51 44 45% +0.50
Age (years) 44 14.14 +0.96 44 14.27 +0.92 44 14.02 +1.00
Hunger (VAS?) 44 5.57 +2.98 44 6.09 +3.60 44 6.23 +3.62
Parasocial interaction 44 1.84 +0.97 44 211 +1.14 44 1.74 +0.89
Persuasion knowledge 44 412 +1.87 44 3.73 +1.81 44 3.47 +1.69
Red peppers (number) 44 0.30 +0.59 44 0.30 +0.51 44 0.30 +0.77
Cucumbers (number) 44 0.55 +1.45 44 0.41 +0.66 44 0.39 +0.54
Cherry tomatoes (number) 44 0.11 +0.39 44 0.14 +0.67 44 0.02 +0.15
Vegetables total (number) 44 0.95 +1.56 44 0.84 +1.22 44 0.70 +1.00

2 Mean =+ SD (all such values). VAS, visual analogue scale.

In addition, univariate analysis of variance (ANOVA) tested the effect of the type of Instagram
post on total vegetable intake and multivariate analysis of variance (MANOVA) tested the effect of the
type of Instagram post on intake of the three types of vegetables. To further test for the (non)existence
of the main effects of the experimental condition, Bayesian ANOVA was performed with the statistical
program JASP [48]. Evidence for each model in this analysis is evaluated against the null model.
Following conventional interpretation, a value of BF10 above 3 is interpreted as substantial support
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for the alternative hypothesis and a value of BF10 less than 0.33 was substantial support for the null
hypothesis. BF10 values between 0.33 and 3 suggest the data are insensitive (e.g., Reference [49]). The
adjusted one-sided p value that was considered significant was 0.05.

3. Results

In the current study, 132 adolescents participated (age: 13-16 y; M = 14.1, SD = 0.96; 46.2%
was girl). No significant differences were found between the experimental conditions for gender,
age, hunger, parasocial interaction, and persuasion knowledge (p > 0.05), so randomization seemed
successful. The manipulation check consisted of one question assessing which product the child had
seen in the Instagram post. The results showed that 89% answered correctly on this question. More
specifically, 91% in the vegetable condition, 93% in the energy-dense condition, and 82% in the nonfood
condition answered correctly. A Chi-square analysis showed that the results were not significantly
different between the conditions. Distribution of the data was normal and the Levene’s test showed no
significant differences in homogeneity of variance.

The results from the ANOVA showed no significant main effect of type of Instagram post on
vegetable intake (p > 0.05, eta squared = 0.023). Bayesian ANOVA was consistent with this result and
supported evidence against the effect of the Instagram post (BF10 = 0.095). In addition, the MANOVA
showed no significant effect of type of Instagram post on the three individual vegetable consumption
(r > 0.05).

In addition, no significant interaction effect of type of Instagram post and parasocial interaction on
vegetable intake (p > 0.05, eta squared = 0.193) was observed. Next, no significant interaction effect of
type of Instagram post and persuasion knowledge on vegetable intake (p > 0.05, eta squared = 0.200) was
observed. Again, Bayesian ANOVA was consistent with these results and supported evidence against
the effect of the Instagram post and the interactions, respectively (BF10 = 0.014) and (BF10 = 0.031).
These results do not confirm the hypotheses.

4. Discussion

The main aim of the current experimental pilot study was to examine if promoting red peppers by
a popular social influencer on social media (Instagram) increased subsequent actual vegetable intake
among adolescents compared to adolescents who were exposed to the promotion of energy-dense
snack or nonfood products. The expectation was that adolescents who were exposed to the promotion
of vegetables were more likely to choose vegetables than the adolescents who were exposed to the
promotion of energy-dense snacks or nonfood products. Furthermore, it was expected that the level of
parasocial interaction and persuasion knowledge would moderate this effect.

The results showed no effect of the popular social influencer promoting red peppers on the choice
or intake of vegetables. In addition, no moderation effects were found for parasocial interaction and
persuasion knowledge. Bayesian results were consistent with the results and supported evidence
against the effect of the experimental condition. A great amount of research has shown that food
marketing affects actual consumption, but studies examining the effects of the promotion of healthy
foods is limited [6,24]. Taking into account that youth worldwide do not consume the recommended
amount of fruit and vegetables, it is important to examine if mere exposure or different forms of food
marketing are effective in increasing the intake of healthier foods. Until now, it is unclear if promotion
techniques for healthy foods have an effect on the intake of healthier foods [24,26].

In order to improve adolescents’ eating behavior and to reduce the number of adolescents that
become overweight or obese, it is necessary to test effective methods to make healthy foods more
appealing and to subsequently increase the intake of these food products, preferably substituting
energy-dense foods [50]. Existing evidence shows that food advertising affects eating behavior among
adolescents, but most research has been focusing on the effects of unhealthy food advertising on
adolescents’ eating behavior [5]. The Promotion of Healthy Food Model can be used as a theoretical
framework that links up existing empirical evidence on how food promotion techniques influence
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eating behavior and provides future research questions as well as intervention opportunities. The
comprehensive theoretical model [5] can be used to create new strategies and programs that can be
part of a greater food transformation as has been proposed by a large group of scientific researchers to
improve sustainable and healthy dietary behavior [51]. Nonetheless, it should be further examined if,
when, for whom, and how food promotion techniques for healthier foods are effective [5].

One of the strengths of the current pilot study is that it is one of the first investigating the effect of a
social influencer on the intake of vegetables. A large number of studies have been conducted examining
the effects of unhealthy food marketing on the attitudes, intentions, preferences, and actual intake of
adolescents (see also References [5,7]), but only a few studies have been conducted examining the effect
of healthier food promotions (see for an overview References [5,7]). Second, we examined the effect
on actual intake of vegetables. Considering the great benefits of vegetable intake among this target
group, it is of great importance that not only cognitive and emotional responses to food advertising
are examined but also, or maybe even of more importance, actual intake should be examined. Third,
we used existing Instagram posts posted by a very popular social influencer among the target group
in the Netherlands, thereby guaranteeing ecological validity. One limitation of the current study is
that we only tested one Instagram post. Normally, children watch multiple posts during their activity
on social media. Considering that we used actual posts, it was very difficult to obtain multiple posts
with the same content, thereby taking into account the importance of controlling for the similarity of
the content of the stimulus material. A second limitation is that we have used a paper format for the
Instagram posts, while in reality, adolescents watch Instagram posts online with an audiovisual format.
Therefore, recommendations for future research is that adolescents should be exposed to multiple
Instagram posts in an audiovisual format, thereby taking into account the similarity of the content
of the stimulus materials for the different conditions. Third, the Instagram post showed only one
vegetable: red pepper. Potentially, some children did not like red peppers, which could have affected
the results. Therefore, future research could use more different forms of vegetables in order to establish
difference effects between the exposure of different vegetables.

Recommendations for Future Research

First, one important line of research could for example examine the mechanism underlying the
effects of food promotion techniques on actual intake. More specifically, it is important to investigate
whether the promotion of fruits and vegetables influences an increased attention for these foods and,
if this reinforces the perceived value and actual craving, by studying physiological and psychological
responses when children are exposed to these promotional techniques [9]. For example, Ferriday and
Brunstrom [52] showed that adults with obesity show increased salivary responses and craving after
being exposed to unhealthy food cues compared to adults with normal weight. Whether the same
effects can be found for cues of healthier foods is unknown [5]. In addition, it would be interesting to
examine if brain areas relating to the reward system are activated when children are exposed to the
promotion of fruits and vegetables [53-55] and if this consequently increases the actual intake of these
foods because of the intensified rewarding value.

Previous studies have found an effect of the promotion of healthy foods on intake among
adolescents [56-59]. In addition, several studies have found a neurological effect of food advertising
for unhealthy foods in adolescents [53,54], but this has not yet been tested for promotion techniques
for healthy foods. For example, Gearhardt et al. [54] have shown that adolescents exhibited greater
activation in regions implicated in reward areas during exposure to unhealthy food promotions,
but this effect has not yet been tested using healthy food promotions and could be very informative in
this line of research. In addition, according to the PCMC-model, specific message characteristics affect
persuasion processing through different levels of cognitive elaboration that depend on the recipients’
level of attention and awareness of the message and on their motivation and ability to process the
message effectively. More specifically, according to the PCMC-model, adolescents” motivation and
ability to critically process the marketing message of social media influences should be lower compared
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to other forms of advertising, such as television or billboards, because the advertising cues in social
influencer messages are highly embedded in the entertaining content. Therefore, it is expected that the
effect of social media marketing will be stronger than regular food advertising [9], but this has not been
examined thoroughly before. Nonetheless, because of the experimental set-up of the current study,
using questionnaires and a research assistance present in the classroom, it could have influenced the
motivation to critically process the persuasion messages of the food promotion and therefore reduced
the effect of the food promotion. Future studies should examine the effects of an audiovisual Instagram
post promoting vegetables on the intake of an individual child or adolescent without other adolescents
around that could potentially influence their consumption behavior.

Second, future research should examine whether and how the accumulation of food promotion
techniques for healthy foods influences the classical and operant conditioning of food cues and
subsequent intake of healthier foods among adolescents. Theoretical models that explain the effects
of food marketing on intake consider the effects of food promotion techniques on food intake (via
cue-reactivity) as a process of classical and operant conditioning [5,10], but it is unclear yet what the
long-term effects of food promotion techniques of healthy food are and whether they lead to improved
health indicators. In the end, social media marketing for healthy foods will not be the golden bullet
that will change adolescents’” dietary intake instantly, but it could be one important part of the puzzle.

Third, although multiple individual (e.g., BMI, impulsivity, attentional bias, neophobia, and
food fussiness) and contextual factors (e.g., socioeconomic status and parental feeding techniques)
have been investigated that affect the influence of food promotion of unhealthy foods on eating
behavior [5,10], it remains unclear if these factors moderate the effect of promotion of healthy foods.
Establishing these and other individual and contextual dispositional factors, such as general vegetable
intake or adolescents’ responses to the Food Frequency Questionnaire for children is vital for two
reasons: first, for the development of new theoretical models that explain future findings and, second,
in understanding the variability in the processing of the promotion of fruits and vegetables and the
attention for and reinforcing value of these foods as well as subsequent intake [5].

5. Conclusions

To conclude, in the food marketing domain, some experts counsel against using the same
promotional techniques that are used by food companies that market unhealthy foods because of their
potential to undermine intrinsic motivation to obtain and consume healthier foods. As a result, using
such techniques may backfire for some adolescents as well [5,10]. Therefore, political and societal
discussions should be held in order to create more public awareness and to generate support for
implementing contextual modifications. Political and societal debate on these and related issues is
imperative [5]. The strategies applied to date by governments, schools, parents, and other stakeholders
concerning the nutrition of adolescents knowingly or unknowingly affect adolescents” dietary behavior
in ways that are positive (e.g., increased dietary variety and intake of healthier foods and decreased
pickiness and neophobia), negative (e.g., decreased intake of healthier foods and increased levels of
neophobia), or simply have no effect on children’s eating behavior at all. Given the great focus on
public health as well as parents” controlling approach when it concerns their adolescents’ food intake,
it is vital to rethink and reflect upon different and effective approaches to changing adolescents eating
behavior in order to improve their dietary intake on the long-term.

Author Contributions: Conceptualization, EF. and M.d.B.; methodology, EF. and M.d.B.; software, FF. and M.d.B.;
validation, EF. and M.d.B.; formal analysis, FF. and M.d.B.; investigation, FF. and M.d.B.; resources, EF,; data
curation, M.d.B.; writing—original draft preparation, EF. and M.d.B.; writing—review and editing, FF. and M.d.B.;
visualization, EF. and M.d.B.; supervision, EE. All authors have read and agreed to the published version of
the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

Ethical Statement: The study was approved by the Ethical committee of the Vrije Universiteit Amsterdam.



Int. |. Environ. Res. Public Health 2020, 17, 2243 9of 11

References

1. Bazzano, L.A.; Serdula, M.K; Liu, S. Dietary intake of fruits and vegetables and risk of cardiovascular disease.
Curr. Atheroscler. Rep. 2003, 5, 492-499. [CrossRef]

2. Kaikkonen, J.E.; Mikkild, V.; Magnussen, C.G.; Juonala, M.; Viikari, J.5.A.; Raitakari, O.T. Does childhood
nutrition influence adult cardiovascular disease risk?—Insights from the Young Finns Study. Ann. Med.
2013, 45, 120-128. [CrossRef] [PubMed]

3.  Patton, G.C.; Coffey, C.; Carlin, ].B.; Sawyer, S.M.; Williams, J.; Olsson, C.A.; Wake, M. Overweight and
obesity between adolescence and young adulthood: A 10-year prospective cohort study. J. Adolesc. Health
2011, 48, 275-280. [CrossRef] [PubMed]

4. Van Rossum, C.T.M.; Buurma-Rethans, E.J.M.; Vennemann, F.B.C.; Beukers, M.; Brants, H.A.M.; de Boer, E.J.;
Ocké, M.C. The Diet of the Dutch: Results of the First Two Years of the Dutch National Food Consumption Survey
2012-2016; RIVM letter report, 2016-0082; Rijksinstituut voor Volksgezondheid en Milieu: De Bilt, The
Netherlands, 2016.

5. Folkvord, F. The Psychology of Food Marketing and Overeating; The promotion of healthy foods; Routledge:
Abingdon, UK, 2019; p. 110.

6. Lin, H.C; Bruning, P.F,; Swarna, H. Using online opinion leaders to promote the hedonic and utilitarian
value of products and services. Bus. Horiz. 2018, 61, 431-442. [CrossRef]

7. Boyland, E.J.; Nolan, S.; Kelly, B.; Tudur-Smith, C.; Jones, A.; Halford, ].C.G.; Robinson, E. Advertising as a
cue to consume: A systematic review and meta-analysis of the effects of acute exposure to unhealthy food
and nonalcoholic beverage advertising on intake in children and adults. Am. J. Clin. Nutr. 2016, 103, 519-533.
[CrossRef] [PubMed]

8. Buijzen, M.; Van Reijmersdal, E.A.; Owen, L.H. Introducing the PCMC model: An investigative framework for
young people’s processing of commercialized media content. Commun. Theory 2010, 20, 427-450. [CrossRef]

9. Coates, A.E.; Hardman, C.A.; Halford, J.C.G.; Christiansen, P; Boyland, E.J. Social media influencer marketing
and children’s food intake: A randomized trial. Pediatrics 2019, 143, €20182554. [CrossRef]

10. Folkvord, F; Anschiitz, D.J.; Boyland, E.; Kelly, B.; Buijzen, M. Food advertising and eating behavior in
children. Curr. Opin. Behav. Sci. 2016, 9, 26-31. [CrossRef]

11.  Smith, R;; Kelly, B.; Yeatman, H.; Boyland, E. Food marketing influences children’s attitudes, preferences and
consumption: A systematic critical review. Nutrients 2019, 11, 875. [CrossRef]

12. Khamis, S.; Ang, L.; Welling, R. Self-branding, ‘micro-celebrity” and the rise of Social Media Influencers.
Celebrity Stud. 2017, 8, 191-208. [CrossRef]

13. Chae, J. Explaining females’ envy toward social media influencers. Media Psychol. 2018, 21, 246-262.
[CrossRef]

14. De Veirman, M.; Cauberghe, V.; Hudders, L. Marketing through Instagram influencers: The impact of
number of followers and product divergence on brand attitude. Int. |. Advert. 2017, 36, 798-828. [CrossRef]

15.  Evans, N.J.; Phua, J.; Lim, J.; Jun, H. Disclosing Instagram influencer advertising: The effects of disclosure
language on advertising recognition, attitudes, and behavioral intent. J. Interact. Advert. 2017, 17, 138-149.
[CrossRef]

16. Bandura, A.; Walters, R.H. Social Learning Theory; Prentice-hall: Englewood Cliffs, NJ, USA, 1977; Volume 1.

17.  Piaget, J. The Child’s Concept of the World; Londres, Routledge & Kegan Paul: London, UK, 1929.

18. Djafarova, E.; Rushworth, C. Exploring the credibility of online celebrities’ Instagram profiles in influencing
the purchase decisions of young female users. Comput. Hum. Behav. 2017, 68, 1-7. [CrossRef]

19. Meyers-Levy,].; Malaviya, P. Consumers’ processing of persuasive advertisements: An integrative framework
of persuasion theories. J. Mark. 1999, 63, 45-60.

20. Petty, RE.; Cacioppo, ].T.; Strathman, A.J.; Priester, J.R. Persuasion: Psychological Insights and Perspectives;
To Think or Not to Think; Allyn & Bacon: Boston, MA, USA, 2005; pp. 81-116.

21. John, D.R. Consumer socialization of children: A retrospective look at twenty-five years of research. J. Consum.
Res. 1999, 26, 183-213. [CrossRef]

22.  Moschis, G.P. Consumer Socialization: A Life-cycle Perspective; Free Press: New York, NY, USA, 1987.

23.  Valkenburg, P.M.; Cantor, ]. The development of a child into a consumer. J. Appl. Dev. Psychol. 2001, 22,

61-72. [CrossRef]


http://dx.doi.org/10.1007/s11883-003-0040-z
http://dx.doi.org/10.3109/07853890.2012.671537
http://www.ncbi.nlm.nih.gov/pubmed/22494087
http://dx.doi.org/10.1016/j.jadohealth.2010.06.019
http://www.ncbi.nlm.nih.gov/pubmed/21338899
http://dx.doi.org/10.1016/j.bushor.2018.01.010
http://dx.doi.org/10.3945/ajcn.115.120022
http://www.ncbi.nlm.nih.gov/pubmed/26791177
http://dx.doi.org/10.1111/j.1468-2885.2010.01370.x
http://dx.doi.org/10.1542/peds.2018-2554
http://dx.doi.org/10.1016/j.cobeha.2015.11.016
http://dx.doi.org/10.3390/nu11040875
http://dx.doi.org/10.1080/19392397.2016.1218292
http://dx.doi.org/10.1080/15213269.2017.1328312
http://dx.doi.org/10.1080/02650487.2017.1348035
http://dx.doi.org/10.1080/15252019.2017.1366885
http://dx.doi.org/10.1016/j.chb.2016.11.009
http://dx.doi.org/10.1086/209559
http://dx.doi.org/10.1016/S0193-3973(00)00066-6

Int. |. Environ. Res. Public Health 2020, 17, 2243 10 of 11

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44.

45.

46.

Valkenburg, PM.; Peter, ]. The differential susceptibility to media effects model. J. Commun. 2013, 63, 221-243.
[CrossRef]

Folkvord, F. The Psychology of Food Marketing and Overeating; Routledge: Abingdon, UK, 2019.

Folkvord, F.; Laguna-Camacho, A. The effect of a memory-game with images of vegetables on children’s
vegetable intake: An experimental study. Appetite 2019, 134, 120-124. [CrossRef]

Spence, A.C.; Campbell, KJ; Lioret, S.; McNaughton, S.A. Early childhood vegetable, fruit, and discretionary
food intakes do not meet dietary guidelines, but do show socioeconomic differences and tracking over time.
J. Acad. Nutr. Dietet. 2018, 118, 1634-1643. [CrossRef]

Willett, W.; Rockstrom, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, T.; Tilman, D.;
DeClerck, F; Wood, A.; et al. Food in the Anthropocene: The EAT-Lancet Commission on healthy diets from
sustainable food systems. Lancet 2019, 393, 447-492. [CrossRef]

Croll, ].K.; Neumark-Sztainer, D.; Story, M. Healthy eating: What does it mean to adolescents? J. Nutr. Educ.
2001, 33, 193-198. [CrossRef]

Lobstein, T.; Jackson-Leach, R.; Moodie, M.L.; Hall, K.D.; Gortmaker, S.L.; Swinburn, B.A.; James, W.P.T.;
Wang, Y.; McPherson, K. Child and adolescent obesity: Part of a bigger picture. Lancet 2015, 385, 2510-2520.
[CrossRef]

Lock, K.; Pomerleau, J.; Causer, L.; Altmann, D.R.; McKee, M. The global burden of disease attributable to low
consumption of fruit and vegetables: Implications for the global strategy on diet. Bull. World Health Organ.
2005, 83, 100-108.

Ness, A.R.; Powles, ].W. Fruit and vegetables, and cardiovascular disease: A review. Int. ]. Epidemiol. 1997,
26, 1-13. [CrossRef]

Willett, W.C. Diet and health: What should we eat? Science 1994, 264, 532-537. [CrossRef]

Spear, B.A.,; Barlow, S.E.; Ervin, C,; Ludwig, D.S.; Saelens, B.E.; Schetzina, K.E.; Taveras, EM.
Recommendations for treatment of child and adolescent overweight and obesity. Pediatrics 2007, 120,
5254-5288. [CrossRef]

Rooney, C.; McKinley, M.C.; Woodside, ].V. The potential role of fruit and vegetables in aspects of psychological
well-being: A review of the literature and future directions. Proc. Nutr. Soc. 2013, 72, 420-432. [CrossRef]
Bazzano, L.A.; He, ].; Ogden, L.G.; Loria, C.M.; Vupputuri, S.; Myers, L.; Whelton, PX. Fruit and vegetable
intake and risk of cardiovascular disease in US adults: The first National Health and Nutrition Examination
Survey Epidemiologic Follow-up Study. Am. J. Clin. Nutr. 2002, 76, 93-99. [CrossRef]

Joshipura, K.J.; Hu, F.B.; Manson, J.E.; Stampfer, M.J.; Rimm, E.B.; Speizer, F.E.; Colditz, G.; Ascherio, A.;
Rosner, B.; Spiegelman, D.; et al. The effect of fruit and vegetable intake on risk for coronary heart disease.
Ann. Intern. Med. 2001, 134, 1106-1114. [CrossRef]

Aune, D.; Giovannucci, E.; Boffetta, I.; Fadnes, L.T.; Keum, N.; Norat, T.; Greenwood, D.C.; Riboli, E.;
Vatten, L.J.; Tonstad, S. Fruit and vegetable intake and the risk of cardiovascular disease, total cancer
and all-cause mortality—A systematic review and dose-response meta-analysis of prospective studies.
Int. |. Epidemiol. 2017, 46, 1029-1056. [CrossRef] [PubMed]

Berridge, K.C. Food reward: Brain substrates of wanting and liking. Neurosci. Biobehav. Rev. 1996, 20, 1-25.
[CrossRef]

De Jans, S.; Van de Sompel, D.; Hudders, L.; Cauberghe, V. Advertising targeting young children: An
overview of 10 years of research (2006-2016). Int. J. Advert. 2019, 38, 173-206. [CrossRef]

Folkvord, F; Anastasiadou, D.T.; Anschiitz, D. Memorizing fruit: The effect of a fruit memory-game on
children’s fruit intake. Prev. Med. Rep. 2017, 5, 106-111. [CrossRef] [PubMed]

Erdogan, B.Z. Celebrity endorsement: A literature review. J. Mark. Manag. 1999, 15, 291-314. [CrossRef]
Basil, M.D. Identification as a mediator of celebrity effects. |. Broadcast. Electron. Media 1996, 40, 478—495.
[CrossRef]

Trusov, M.; Bucklin, R.E.; Pauwels, K. Effects of word-of-mouth versus traditional marketing: Findings from
an internet social networking site. J. Mark. 2009, 73, 90-102. [CrossRef]

Auter, PJ; Palmgreen, P. Development and validation of a parasocial interaction measure:
The audience-persona interaction scale. Commun. Res. Rep. 2000, 17, 79-89. [CrossRef]

Giles, D.C. Parasocial interaction: A review of the literature and a model for future research. Media Psychol.
2002, 4, 279-305. [CrossRef]


http://dx.doi.org/10.1111/jcom.12024
http://dx.doi.org/10.1016/j.appet.2018.12.023
http://dx.doi.org/10.1016/j.jand.2017.12.009
http://dx.doi.org/10.1016/S0140-6736(18)31788-4
http://dx.doi.org/10.1016/S1499-4046(06)60031-6
http://dx.doi.org/10.1016/S0140-6736(14)61746-3
http://dx.doi.org/10.1093/ije/26.1.1
http://dx.doi.org/10.1126/science.8160011
http://dx.doi.org/10.1542/peds.2007-2329F
http://dx.doi.org/10.1017/S0029665113003388
http://dx.doi.org/10.1093/ajcn/76.1.93
http://dx.doi.org/10.7326/0003-4819-134-12-200106190-00010
http://dx.doi.org/10.1093/ije/dyw319
http://www.ncbi.nlm.nih.gov/pubmed/28338764
http://dx.doi.org/10.1016/0149-7634(95)00033-B
http://dx.doi.org/10.1080/02650487.2017.1411056
http://dx.doi.org/10.1016/j.pmedr.2016.12.001
http://www.ncbi.nlm.nih.gov/pubmed/27981024
http://dx.doi.org/10.1362/026725799784870379
http://dx.doi.org/10.1080/08838159609364370
http://dx.doi.org/10.1509/jmkg.73.5.90
http://dx.doi.org/10.1080/08824090009388753
http://dx.doi.org/10.1207/S1532785XMEP0403_04

Int. |. Environ. Res. Public Health 2020, 17, 2243 11 of 11

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Carter, O.B.].; Patterson, L.J.; Donovan, R.J.; Ewing, M.T.; Roberts, C.M. Children’s understanding of the
selling versus persuasive intent of junk food advertising: Implications for regulation. Soc. Sci. Med. 2011, 72,
962-968. [CrossRef] [PubMed]

Love, J.; Selker, R.; Marsman, M.; Jamil, T.; Dropmann, D.; Verhagen, A.]J.; Wagenmakers, E.]. JASP; Version
0.7 [computer software]; Jasp project: Amsterdam, The Netherlands, 2015.

Dienes, Z. Using Bayes to get the most out of non-significant results. Front. Psychol. 2014, 5, 781. [CrossRef]
Myhre, ].B.; Loken, E.B.; Wandel, M.; Andersen, L.F. Meal types as sources for intakes of fruits, vegetables,
fish and whole grains among Norwegian adults. Public Health Nutr. 2015, 18, 2011-2021. [CrossRef]
Whitmee, S.; Haines, A.; Beyrer, C.; Boltz, F; Capon, A.G.; de Souza Dias, B.F,; Ezeh, A.; Frumkin, H.;
Gong, P; Head, P; et al. Safeguarding human health in the Anthropocene epoch: Report of The Rockefeller
Foundation-Lancet Commission on planetary health. Lancet 2015, 386, 1973-2028. [CrossRef]

Ferriday, D.; Brunstrom, J.M. ‘I just can’t help myself”: Effects of food-cue exposure in overweight and lean
individuals. Int. J. Obes. 2011, 35, 142-149. [CrossRef]

Bruce, A.S.; Lepping, R.].; Bruce, ].M.; Cherry, ].B.C.; Martin, L.E.; Davis, A.M.; Brooks, A.M.; Savage, C.R.
Brain responses to food logos in obese and healthy weight children. J. Pediatrics 2013, 162, 759-764. [CrossRef]
Gearhardt, A.N.; Yokum, S.; Stice, E.; Harris, ].L.; Brownell, K.D. Relation of obesity to neural activation in
response to food commercials. Soc. Cogn. Affect. Neurosci. 2014, 9, 932-938. [CrossRef]

Volkow, N.D.; Wang, G.J.; Baler, R.D. Reward, dopamine and the control of food intake: Implications for
obesity. Trends Cogn. Sci. 2011, 15, 37—46. [CrossRef] [PubMed]

Baldassarre, F.; Campo, R. A character a day keeps the fruit on display: The influence of cartoon characters
on preschoolers’ preference for healthy food. Int. J. Mark. Bus. Syst. 2015, 1, 260-274. [CrossRef]

De Droog, S.M.; Valkenburg, PM.; Buijzen, M. Using brand characters to promote young children’s liking of
and purchase requests for fruit. J. Health Commun. 2010, 16, 79-89. [CrossRef] [PubMed]

Dovey, T.M,; Taylor, L.; Stow, R.; Boyland, E.J.; Halford, ].C.G. Responsiveness to healthy television (TV) food
advertisements/commercials is only evident in children under the age of seven with low food neophobia.
Appetite 2011, 56, 440-446. [CrossRef] [PubMed]

Folkvord, F; Lupiafiez-Villanueva, F.; Codagnone, C.; Bogliacino, E; Veltri, G.; Gaskell, G. Does a ‘protective’
message reduce the impact of an advergame promoting unhealthy foods to children? An experimental study
in Spain and The Netherlands. Appetite 2017, 112, 117-123. [CrossRef] [PubMed]

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.socscimed.2011.01.018
http://www.ncbi.nlm.nih.gov/pubmed/21349621
http://dx.doi.org/10.3389/fpsyg.2014.00781
http://dx.doi.org/10.1017/S1368980014002481
http://dx.doi.org/10.1016/S0140-6736(15)60901-1
http://dx.doi.org/10.1038/ijo.2010.117
http://dx.doi.org/10.1016/j.jpeds.2012.10.003
http://dx.doi.org/10.1093/scan/nst059
http://dx.doi.org/10.1016/j.tics.2010.11.001
http://www.ncbi.nlm.nih.gov/pubmed/21109477
http://dx.doi.org/10.1504/IJMABS.2015.073534
http://dx.doi.org/10.1080/10810730.2010.529487
http://www.ncbi.nlm.nih.gov/pubmed/21058143
http://dx.doi.org/10.1016/j.appet.2011.01.017
http://www.ncbi.nlm.nih.gov/pubmed/21256170
http://dx.doi.org/10.1016/j.appet.2017.01.026
http://www.ncbi.nlm.nih.gov/pubmed/28122207
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Promoting Healthy Foods on Social Media 
	Current Study 

	Materials and Methods 
	Experimental Design and Stimulus Material 
	Participants 
	Procedures 
	Measures 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

