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ABSTRACT

The association between social media (SM) and children’s and adolescents’diet is poorly understood. This systematic literature review aims to explore
the role of SM in children’s and adolescents’diets and related behaviors, considering also the underlying mechanisms. We searched Medline, Scopus,
and CINAHL (2008–December 2021) for studies assessing the relation of SM exposure with food intake, food preference, dietary behaviors, and the
underlying mechanisms (e.g., brain activation to digital food images—as proxy for SM food images) among healthy children and adolescents aged
2–18 y. A total of 35 articles were included. Of 4 studies, 1 found that exposure to peers’videos on healthy eating, but not SM influencers’, increased
vegetable intake. Most studies reported that SM was associated with skipping breakfast, increased intake of unhealthy snacks and sugar-sweetened
beverages, and lower fruit and vegetable intake, independent of age. Children and adolescents exposed to unhealthy compared with healthy
digital food images showed increased brain response in reward- and attention-related regions. The mechanisms underpinning the abovementioned
associations were 1) physiological (appetitive state, increased neural response to portion size and energy density of food depicted) and 2) social
(food advertising via SM influencers and peers). SM exposure leads to unfavorable eating patterns both in children and adolescents. The identified
mechanisms may help tailor future health interventions. Downregulating SM advertising and limiting SM exposure to children and adolescents
may improve food intake and subsequent health outcomes. The protocol of this review was registered in PROSPERO as CRD42020213977 (https:
//www.crd.york.ac.uk/prospero/). Adv Nutr 2022;13:913–937.

Statement of Significance: This review is the first to examine the role exposure to social media has on children’s and adolescents’ diets,
considering developmental differences. We identified the underlying social and physiological mechanisms, which will serve to tailor future
health interventions.

Keywords: eating habits, fMRI, food advertising, social media, Instagram, Facebook, neural activity, influencer marketing, children, adolescents

Introduction
The prevalence of overweight and obesity among children
aged 5–19 y has increased worldwide, from 4% in 1975 to
18% in 2016 (1). Eating behaviors driven by obesogenic
environments, including the high availability, affordability,
and the omnipresent marketing of energy-dense (ED) foods,
especially in the digital environment, contribute to a poorer
health status of children and adolescents. Prolonged televi-
sion (TV) viewing is a well-documented factor associated
with obesity risk (2), as it predominantly associates with
unfavorable eating behaviors: increased consumption fre-
quency of unhealthy foods, reduced consumption frequency
of vegetables and fruits (3), high sweet and fat intake (4), and
breakfast skipping (5).

With emerging technological developments, TV has been
displaced by the use of smartphones. Their technological
features facilitate ubiquitous access to internet and social
media (SM) platforms (e.g., YouTube, Facebook, Instagram,
etc.) (6, 7). Thus, children’s smartphone use is more difficult
for parents to control (8). The urge to constantly check highly
entertaining online content and the upcoming notifications
(i.e., from the SM applications) can influence children’s
and adolescents’ attention span (6). This effect is especially
worrisome in the eating environment, as mindless eating
when in front of screens is associated with overeating,
potentially leading to overweight and obesity (9). The Global
Kids Online Report (10) showed that smartphones were the
most popular devices children used to go online. According
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to the Common Sense Census (11), nearly all (96%) 5–8-
y-old children in the United States spent, on average, 1 h
daily using mobile devices. Moreover, 70% of US adolescents
reported using the internet—notably via smartphones—
to access Instagram, whereas 50% reported being online
“almost constantly” (12). Research shows that, despite the
age restrictions of these SM platforms (≥13 y), 72% of US
children aged ≤8 y use smartphones to watch videos on
SM (11), while 9–11-y-old European children visit their SM
account every day, ranging from 11% in Germany to 45% in
Serbia (13).

The ubiquitous presence of SM in children’s and adoles-
cents’ lives represents a powerful tool for companies to ad-
vertise their junk-food products through paid partnerships
with bloggers (i.e., SM influencers) who are attractive role
models for children and adolescents (14). The SM influencers
may shape their followers’ opinions by endorsing brand
products in their SM posts (e.g., highly curated videos and
images) (15). Increasingly, influencers also provide nutrition
and weight-management information, although they lack
evidence-based features and the involvement of health care
experts, questioning their validity and safety (16).

Studies examining advertisement exposure on SM plat-
forms among Canadian children aged 7–16 y found that they
watch weekly almost 200 food/beverage advertisements (17),
predominantly promoting unhealthy foods. Similar findings
were observed in Australian and Belgian children and
adolescents (18, 19). Children are particularly susceptible to
marketing messages, as their cognitive development and the
ability to recognize the selling, persuasive intent of advertise-
ments is limited (20, 21). Food and beverage advertisements
enhance brand recognition and may alter preferences for the
advertised (mainly ultra-processed) foods (21). Moreover,
SM has rendered the presence of highly appetizing and
digitally enhanced (unhealthy) food images ubiquitous (22).
Image- and video-based SM platforms (Instagram, YouTube,
TikTok) are indeed the platforms with the highest use among
children and adolescents (11, 12). Exposure to appetizing
food images increases attention and neural activation in
visual-processing and reward-related brain areas in humans
(22). Moreover, eye-tracking research showed that images of
unhealthy foods are processed differently (i.e., higher gaze
duration) compared with images of healthy foods and noned-
ible products (e.g., sunscreen), and can be remembered
regardless of the amount of visual attention that children
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allocate to them (23). Further, our innate preference for sweet
and fat taste has been reported (24) and consumption of
sugar-sweetened beverages (SSBs), for example, is associated
with TV use (2). Thus, analyzing the role of food marketing
in the SM environment is important for understanding the
impact of brand-related SM posts on food preference and
food choice.

A previous cross-sectional study reported that SM expo-
sure was associated with higher odds of skipping breakfast
and consuming SSBs (25). Moreover, influencer marketing
of unhealthy foods increased children’s immediate intake of
these foods, whereas the equivalent marketing of healthy
foods showed no effect (26). The mechanisms behind these
associations remain unknown.

These observations suggest that exposure to SM content
might influence children’s and adolescents’ diets and eating
behaviors. Prior reviews in this area have been focused on the
role of advergames, where advertising content is embedded
in the videogame (27), and in the effectiveness of using SM
for nutrition interventions in adolescents and young adults
(28). However, no systematic review has synthetized the
evidence on the role of SM in children’s and adolescents’
diets, accounting for developmental differences such as age,
brain maturation, and puberty. Hence, we aimed to identify,
appraise, and synthetize the current body of evidence and
to address 2 main research gaps: 1) to determine how
exposure to SM influences children’s and adolescents’ diets,
including food intake (consumption frequency and quantity
of unhealthy, high-energy vs. healthy, low-energy foods),
food preference, and/or liking of healthy vs. unhealthy foods,
related behaviors (breakfast consumption), and nutrition
literacy, and 2) to identify the underlying explanatory mecha-
nisms (e.g., brain response to food images) and technological
features of SM such as advertising disclosure that may shape
children’s eating behaviors.

Methods
This systematic review was conducted and reported in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) (29). The protocol
was registered with the International Prospective Register
of Systematic Review (PROSPERO; registration number:
CRD42020213977).

Search strategy
Three literature databases—MEDLINE (via PubMed), Sco-
pus, and CINAHL (via EBSCO)—were searched from 2008 to
December 2021. As Facebook was publicly launched in 2006
and in 2008 the first Apple iPhone entered the market, we set
2008 as the beginning year in our search strategy. However,
studies evaluating the use of SM for research purposes were
not published until 5–6 y later (30, 31). No restrictions on
language, study design, or publication type were imposed.
Search terms were combined to identify articles targeting the
following:
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1. Healthy children and adolescents aged 2–18 y in any
context

2. An association with food intake (unhealthy vs. healthy
food intake, junk-food intake, fruit/vegetable intake, SSB
intake), food preference/liking, nutrition literacy (or diet
literacy) and related behaviors (breakfast skipping or
breakfast consumption)

3. SM use (or social networking sites or Facebook, Insta-
gram, Snapchat, TikTok, YouTube; or online SM food
marketing/advertisement or influencers’ marketing); or
proxies such as internet and smartphone use and exposure
to food images or food videos.

The rationale for the inclusion of internet and smartphone
use is based on recent findings that show that children
and adolescents mainly use their smartphone and internet
to access SM, share content from their everyday activities
(including food images), and have (online) social interactions
with their peers and SM followers (11, 12). Exposure to digital
food images/videos was included as a proxy exposure for
highly saturated and palatable food images in the SM context,
which can shape children’s and adolescents’ food preferences
and choices (23, 26, 32). Using electroencephalography, Ohla
and colleagues (33) showed that the mere exposure to images
of energy-dense (ED) foods could enhance hedonic taste
evaluation. After exposure to high- compared with low-
calorie food images, participants reported the hedonically
neutral electric taste signal as more pleasant, with effects be-
ing stronger in the reward-processing (insula) and decision-
making [orbitofrontal cortex (OFC)] brain areas.

Studies conducted in children with disease (e.g., those
having obesity, diabetes, eating disorders, or neurological
disorders) in children aged <2 y or >18 y, lacking an SM
component, or not measuring diet-related outcomes were
excluded. Studies primarily targeting parents and/or families
and those where the main exposure was computer, TV, ad-
vergames or mobile applications other than SM applications
were also excluded. The complete search strategy for Medline
is presented in Supplemental Table 1.

Study selection and synthesis of the results
Articles identified in each database were downloaded to
EndNote X9. One of the authors (ES) removed duplicates
and exported articles to the online Rayyan QCRI app (34).
First, articles were screened based on title/abstract by ES
and 3 independent reviewers (blind screening, in pairs), all
with a strong public health background and, in a second
step, based on full texts. At both stages, disagreements
were resolved by consensus or adjudicated by 2 additional
reviewers (AH, DB). References of included studies and
relevant review articles were manually searched for citations.
For missing full texts, the respective authors were contacted
by e-mail (ES). For the eligible articles, the 4 initial reviewers
independently extracted the data and disagreements were
resolved by mutual consensus. A concluding decision for the
final extract was made by ES and AH. The extracted data were
recorded in a predefined data extraction template including

the following—1) study details: title, authors, year, country,
study design, and SM exposure (type of platform and/or
food image/video, frequency/duration of use); 2) participant
information: age (mean and range), sex, sample size, parental
socioeconomic status (SES), and ethnicity/migration back-
ground; and 3) outcomes investigated and main primary and
secondary findings. The results were synthetized narratively
and key findings—clustered by age group (children: <12 y;
adolescents ≥12 y)—were categorized as 1) SM exposure
and unhealthy food intake (i.e., consumption frequency and
quantity) and dietary behaviors (e.g., breakfast skipping), 2)
SM exposure and healthy food intake (e.g., fruit and vegetable
intake) and nutrition literacy, 3) smartphone use, food intake,
and dietary behaviors (e.g., breakfast consumption), 4) expo-
sure to digital food images and patterns of brain activation,
and 5) differences in the abovementioned associations by sex.

Risk of bias and assessment of study quality
The quality and risk of bias of the selected publications
were assessed by 2 independent reviewers. For cohort
studies, the Newcastle-Ottawa Scale was used (35), while the
Joanna Briggs Institute appraisal tool (36) and the revised
Cochrane risk-of-bias (RoB 2.0) tool were respectively
used for assessing cross-sectional studies and randomized
controlled trials (RCTs) (37). Further information on the
specific domains/items of each appraisal tool is provided
in the Supplemental Methods. An aggregate quality rating
was given to each study, and for all discrepancies consen-
sus was achieved via further discussions among ES and
the 3 reviewers or by consulting an additional reviewer
(AH/DB). We did not exclude studies based on their quality
rating.

Results
Our database search identified a total of 5518 articles and
an additional 4 articles were identified via manual search.
After 1725 duplicates were removed, the remaining 3797
articles went through title and abstract screening. Of these,
237 articles met our criteria for full-text screening. At this
stage, 202 studies were removed, with reasons outlined in
Figure 1 (29). The majority of studies were excluded because
they did not include an SM component. A total of 35 studies
were included in our review (Table 1 and Supplemental
Table 2).

Study characteristics
The majority of the studies were conducted in North
America (25, 38–48) and Europe (26, 49–61). A minority
were conducted in Australia (19, 62, 63), Brazil (64), and
Asia (65–69). The sample size ranged from 11 to 54,603
participants. SM platforms examined were Instagram (26,
50, 51, 56, 59), YouTube (19, 55), Facebook (25, 58), and
WhatsApp (67), whereas 6 studies focused on smartphone
or internet use (57, 62, 64, 65, 68, 69). Food and beverage
SM marketing was investigated in 10 studies; 5 of them
focused on peer (51) and influencer marketing (26, 50, 56,
59). In the observational studies, SM exposure (frequency
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FIGURE 1 PRISMA flow diagram illustrating the selection process of the eligible studies. ∗The authors were contacted, but we did not
receive an answer from them. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analysis.

and duration) was self-reported, whereas RCTs predefined
the exposure duration to SM. Among RCTs, 12 were fMRI-
based studies, which measured the exposure to unhealthy
digital food images, while 1 of them considered food
video commercials (hereinafter, food advertisements) (44).
Detailed characteristics of the included studies are described
in Supplemental Table 2.

Quality assessment
Over half of the included studies were interventional studies
(i.e., RCTs: n = 23) (26, 39–54, 56, 58–60, 62, 67), whereas
12 studies were observational, of which 1 and 11 studies were
respectively longitudinal (55) and cross-sectional (19, 25, 38,
57, 61, 63–66, 68, 69). Among the RCTs, 1 was rated high

quality (i.e., low risk of bias) (62), 3 were medium quality
(26, 50, 59), and 19 were rated low quality (39–49, 51–54,
56, 58, 60, 67) (Table 1 and Supplemental Table 3). The
only longitudinal study included was rated low quality (55)
(Supplemental Table 4). Among the cross-sectional studies,
7 were rated high quality (38, 57, 61, 63, 64, 68, 69), whereas
4 were rated medium quality (19, 25, 65, 66) (Supplemental
Table 5).

SM exposure and unhealthy food intake and dietary
behaviors.
Of the included studies, 8 investigated the association
between SM and unhealthy diet intake (Table 1).
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In adolescents, 3 cross-sectional studies reported a dose–
response relation between SM exposure and daily intake of
sugar and caffeine (38), the consumption frequency of SSBs,
sweets, and fried foods (61), as well as a higher likelihood of
skipping breakfast (25). In an RCT, Teo et al. (67) investigated
the messaging feature of WhatsApp where participants were
assigned to engage in texting with friends, while the control
group was asked to read an online article. Adolescents in
the WhatsApp messaging group consumed 58% more snacks
(corn puffs) than those of the control group (67). Watching
online videos was cross-sectionally associated with higher
fast-food preference among Chinese adolescents, while those
living in rural areas had higher frequency of eating at fast-
food restaurants (65). Another RCT showed that watching
SM culinary videos influenced food choice among Flemish
adolescents (60). Exposure to a sweet snack video reduced the
liking of fruits and vegetables and the likelihood of choosing
a fruit over a cookie, which was mediated by intentions to eat
sweet snacks. By contrast, the fruit and vegetable video did
not influence food choice but resulted in higher intentions to
prepare healthy snacks (60).

In children, the frequency of watching YouTube video-
blogs significantly predicted unhealthy beverage consump-
tion amount 2 y later (55). In a cross-sectional sample of
Indonesian children, Lwin et al. (66) observed that SM
exposure was related to fast-food consumption frequency in
suburban, but not in urban, areas. However, active parental
mediation strategy (discussing and advising) significantly
lowered fast-food consumption frequency and increased
nutrition knowledge for suburban children, but not for urban
children (66).

Seven studies investigated the role of SM and SM influ-
encers’ marketing in children’s and adolescents’ unhealthy
food intake.

In children, SM influencers’ marketing led to unhealthy
food intake. Coates et al. (26) revealed in an RCT that
children exposed to a 1-min influencer’s advertising segment
(during a 5-min video on Instagram) of unhealthy food
images, consumed more energy overall and from unhealthy
snacks compared with those exposed to healthy food images
and nonfood images. In a second study, they investigated
the influencers’ marketing of branded compared with un-
branded unhealthy snacks with or without an advertising
disclosure (50). Overall, children consumed more energy
from the branded than the unbranded snack. When exposed
to food marketing with relative to without a disclosure,
they consumed more from the marketed snack compared
with the alternative, indicating no interaction between food
marketing with an advertising disclosure and children’s
awareness of advertising on energy intake. Masterson et
al. (44) showed that exposure to advertisements (food vs.
nonfood) was not associated with children’s subsequent total
energy intake. A cross-sectional study including children
and adolescents aged 10–16 y in Australia showed that
watching branded food videos on YouTube increased un-
healthy food and beverage consumption, independent of
age (19).

Among adolescents, exposure to branded food and
beverage marketing on SM was cross-sectionally associated
with increased intake of unhealthy drinks (fruit juice and
sports and soft drinks) (63) and with increased preference
for ED foods (sweets and fried foods) (61). Adolescents who
engaged with food marketing posts on SM (liked, shared) had
increased frequency intake of unhealthy foods and drinks,
indicating that engagement with food marketing might
have stronger effects on adolescents’ diets than exposure
per se (63). In fact, exposure to peers’ Instagram images
of ED snacks and SSBs had no effect on their respective
consumption (51). In an RCT by Murphy et al. (58),
adolescents had longer gaze duration to advertisements for
unhealthy compared with healthy foods. Fixation duration
was higher for unhealthy foods when posted by peers but
higher for healthy foods when posted by celebrities. Nev-
ertheless, participants could recall and recognize unhealthy
food brands more than healthy ones when coming from
celebrities and companies, but not peers, especially among
older adolescents (58).

SM exposure, healthy food intake, and nutrition literacy.
Only 5 studies investigated the role of SM on healthy food
intake (n = 3) and nutrition literacy (n = 2; Table 1) among
children and adolescents.

In children, greater exposure to SM was not associated
with better knowledge about nutrition, but broadcast media
instead influenced nutrition literacy (66). Two RCTs showed
that Instagram influencer marketing of healthy snacks (e.g.,
banana) did not influence children’s subsequent intake
of these foods (26), even when promoted by an athletic
instead of a sedentary influencer (59). However, exposure
to unhealthy foods (donuts) promoted by the sedentary SM
influencer led to an increased choice for healthy snacks
(strawberries) (59).

In adolescents, Folkvord and de Bruijne (56) reported
findings comparable to those observed in children (26),
but due to methodological concerns, the results will not
be explained in detail here (56). Remarkably, adolescents
who were exposed to a blog on healthy nutrition and to
videos of peers addressing barriers to healthy eating (i.e.,
role models) reported eating ≥3 servings of vegetables/d
compared with those not exposed to videos of peers (39).
Flemish adolescents frequently exposed to SM healthy food
messages (e.g., fruits and vegetables, mainly posted by peers,
celebrities, or influencers) had an increased intake of healthy
foods and this association was mediated by higher food
literacy (61). However, in that cross-sectional study, food
literacy was not a mediator for the association between
exposure to ED foods and ED food intake (e.g., sweets and
fried foods).

Smartphone use, food intake, and dietary behaviors.
Four cross-sectional studies and 1 RCT evaluated the role
of smartphone and internet use on food intake, exclusively
conducted in adolescents (Table 1). Prolonged smartphone
use (>2 h/d) was associated with higher consumption
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frequency of sweets (64) and fast food and increased
likelihood of skipping breakfast (69). When distinguishing
between patterns of smartphone use, Kim and Han (69)
showed that Korean adolescents who used smartphones for
communication instead of for educational purposes had
higher odds of fast-food consumption (69). Prolonged use of
multiple devices was associated with increased consumption
frequency of fried foods, sweets, and snacks in Brazilian
adolescents, independent of age, sex, and SES (64). Prolonged
and compulsive internet use was associated with poor
nutritional behaviors, including low frequency intake of
fruits and vegetables, lower frequency of eating breakfast,
and high frequency intake of SSBs, fast food, and unhealthy
snacks (68), especially in girls using multiple devices (57).
Similar unfavorable nutritional behaviors were also observed
among Korean adolescents with prolonged internet use
during leisure time, independent of age, obesity, and physical
activity levels (68). Prolonged study-time internet use was
positively associated with increased intake of unhealthy
snacks, but inversely associated with low intake of fruits and
vegetables (68). In an RCT, Marsh et al. (62) evaluated the
distractive effect of multi-screening (simultaneous use of TV,
iPad, smartphone) on food intake and observed that total
energy intake did not differ between multi-screen compared
with single-screen (TV only) users. Additionally, energy
intake from and appetite for healthy relative to unhealthy
foods were comparable between multi-screen compared with
single-screen users.

Exposure to digital food images and patterns of brain
activation.

Food vs. nonfood images. Three interventional studies
investigated the neural responses to food compared with
nonfood images in children and adolescents (Table 1). In
children, an increased activation was observed in the visual
cortex (associated with attention and visual processing)
(45), the left and right posterior para-hippocampal gyri
(PPHG; related to declarative memory functions), and the
dorsomedial prefrontal cortex (social cognition, information
processing, decision making, and response control) (45)
when exposed to food compared with nonfood images. Com-
paring healthy children’s neural responses to food stimuli
after exposure to food compared with toy advertisements,
Masterson et al. (44) observed reduced brain response to
high- compared with low-ED food images in the left fusiform
gyrus, left supramarginal gyrus, and left OFC.

In adolescents, increased activation was observed in the
insula and operculum (gustation, food, and reward) (49)
when exposed to food compared with nonfood images.
Adolescents of parents with greater restrictive access on
unhealthy foods showed greater activity in visual posterior
regions—the left occipital pole, left lateral occipital cortex
and right temporal occipital fusiform (49)—upon exposure
to food compared with nonfood images.

Healthy food, unhealthy food vs. nonfood images. Nine
interventional studies examined the neural responses to
healthy food, unhealthy food, and nonfood images (Table 1).

In children, Van Meer et al. (54) observed an increased
response to unhealthy compared with healthy food images
in the right temporal/occipital gyri (visual attention), left
precentral gyrus (reward), and left hippocampus (memory-
related processes; Table 1). Exposure to high- compared with
low-calorie food images in a hungry compared with the sati-
ated state increased activation in the medial prefrontal cortex
(mPFC) and the dorsomedial prefrontal cortex (dmPFC) and
the right dorsolateral prefrontal cortex (dlPFC), respectively
involved in reward and self-control during food choices (53)
both in children and adolescents—and in the left thalamus
(sensory perception and processing) among children only
(42). On the other hand, high-ED food images reduced
activation in the left hypothalamus (appetite regulation) even
after adjusting for pre-scan fullness (i.e., satiation) in children
(40), and they also increased activation in the caudate,
cingulate, and precentral gyrus (regions involved in reward
and taste processing) (41). A neural activation was positively
associated with child’s fat-free mass (FFM) index, but not fat
mass, in the right substantia nigra (reward) when exposed to
high- compared with low-ED food images (42).

In adolescents, Watson and colleagues (52) did not ob-
serve differences in their motivation towards unhealthy com-
pared with healthy foods after exposure to the respective im-
ages. When evaluating the ideomotor mechanism (response
priming effects), they observed that adolescents responded
faster to unhealthy compared with healthy food images both
in direct (instrumental) and indirect (Pavlovian) response
priming, independent of impulsivity traits. Adolescents with
greater appetite for palatable foods showed reduced response
in the dlPFC, mPFC, and the right inferior parietal lobule (all
regions associated with inhibitory control) for high- relative
to low-ED foods (43). Adolescents at high compared with low
risk for obesity by virtue of parental obesity showed greater
activation in reward-related regions (i.e., the right caudate,
right frontal operculum, and left parietal operculum) during
palatable food (milkshake) receipt—following exposure to
milkshake images—relative to tasteless solution receipt (46).
However, no significant differences emerged in response to
the unpaired cue (i.e., only viewing food images and not
consuming them) and monetary reward (46). Moreover,
repeated exposure to milkshake images was associated with
greater response in the caudate and posterior cingulate cortex
(48). A significant effect of paternal, but not maternal, obesity,
was observed in the caudate response after repeated exposure
to milkshake cues (48).

Food images varying in energy density and portion size vs.
nonfood images and food intake.
Three interventional studies examined the neural responses
to food images varying in energy density and portion
size (PS), focusing on children only. In 2 different fMRI
studies with the same children, English and colleagues (40)
investigated neural responses to images of large- compared
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with small-PS food. First, activation was observed in the right
inferior frontal gyrus (IFG), a region involved in inhibition
and information processing. In a second study, reduced
response in the bilateral IFG was observed (41). Although
contradictory, these effects were no longer significant after
adjustment for either pre-scan fullness or hedonic liking of
foods (41). Increased activation was found in the left IFG
in response to large-PS compared with scrambled images
(40), while reduced activation was found in the right OFC
in response to small-PS compared with scrambled images. A
PS × ED interaction was observed in the superior temporal
gyrus (multimodal semantic processing and functionally
related to the primary gustatory cortex). Children exposed
to large- compared with small-PS food images had increased
activation in the left ventromedial prefrontal cortex (vmPFC;
decision making) and left OFC (salience and associative
learning), which was associated with increased food intake
from baseline compared with children with low activation
(Table 1) (47). Children exposed to large- compared with
small-PS images of high-ED foods had activation in the
right IFG (inhibitory control) and right caudate (reward),
which was negatively associated with intake of high-ED foods
with increasing PS. In contrast, activation in the left OFC
was associated with increased food intake from baseline.
Children’s exposure to images of large- compared with small-
PS of low-ED foods did not show a brain response–food
intake interaction for low-ED foods in increasing portions
(47).

Differences by sex.
Data on differences by sex were limited (Table 1). No signif-
icant differences in attention-related eye-tracking measures
(fixation duration and count) were observed between sexes in
response to unhealthy compared with healthy Facebook food
advertisements (58). However, exposure to food/beverage
marketing on SM was cross-sectionally associated with
unhealthy beverage intake in males, but not in females (63).
Watson et al. (52) reported that females responded faster
to high- relative to low-calorie foods during the Pavlovian
priming phase, whereas no differences were observed in
males. Females with excessive internet use cross-sectionally
showed 87% higher odds for poor nutritional behaviors
(low frequency of eating breakfast and fruits and vegetables)
when considering multi-screen use, while no significant
association was observed for males, indicating a potential
effect modification due to the clustering of the screen-
time behaviors in males (57). When distinguishing between
internet use for leisure and study purposes, Byun et al. (68)
reported deteriorated dietary outcomes both in females and
males, including increased intake of instant noodles and
chips/crackers, and low intake of fruit and vegetables.

Discussion
This review examined the role that exposure to SM content
has on healthy children’s and adolescents’ diets and related
behaviors, and identified potential mechanisms underlying

the pathway of these associations. SM exposure was asso-
ciated with increased consumption frequency of unhealthy
snacks, fast food and SSBs; daily caffeine and sugar intake;
fast-food preference, and higher odds of skipping breakfast.
These associations were observed both in children and
adolescents, with those living in rural and suburban areas
being at higher risk. We did not find evidence for the role
of SM influencer marketing of healthy foods on the actual
healthy food intake and nutrition literacy among children
and adolescents. A number of mechanisms that may explain
the abovementioned associations were identified.

1. Peer influence (among adolescents) and parental influ-
ence (among children) on SM

Peer influence (i.e., peers acting as role models) on
SM may shape preferences and change food intake among
adolescents. Although the mere exposure to images of
peers with high-ED snacks and SSBs had no effect on
intake of these foods (51), eye-tracking research showed
that adolescents look at unhealthy food images longer when
posted by peers compared with celebrities or companies (58),
suggesting that food cues are processed differently depending
on the source of the exposure. However, adolescents exposed
to peers’ videos on SM addressing barriers to healthy
eating increased daily vegetable intake, indicating that peers
might have a higher potential for promoting healthy eating
compared with influencers (39). In fact, peers are considered
the most powerful source in shaping consumption-related
decision making (70) and the screen-time behaviors in
early adolescence (71). Further, peers might be a more
trusted source compared with celebrities and influencers, as
electronic recommendations from them (eWord of Mouth)
are believed to be highly trustworthy because no commercial
interest is involved (72).

Parents of younger children seem to have a positive influ-
ence over their children’s fast-food consumption frequency
and nutrition knowledge via active parental mediation
strategy such as discussing and advising (66). On the other
hand, adolescents of parents who place many restrictions on
unhealthy foods showed in fMRI measurements a greater
activity in visual regions (e.g., left lateral occipital cortex)
when exposed to food images, indicating an attentional
weight (saliency) for restricted food rather than the reward
per se (49). This supports previous evidence suggesting that
parents are important drivers of children’s eating behaviors,
which diminishes in adolescence, due to adolescents’ am-
bition for autonomy and other sociocultural factors (73).
Future SM interventions should carefully consider the source
of marketing of healthy foods—respectively, parents and
peers—in order to motivate children and adolescents to make
healthy food choices.

2. Food and influencer marketing targeting children and
adolescents on SM

The child-directed marketing of branded snacks and
unhealthy beverages embedded in images and videos on
Instagram (26) and YouTube led to increased preference (61)
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and intake of those foods (60), even 2 y later (55). Food
marketing may interfere with children’s neural processing
of food cues, as exposure to food compared with toy
advertisements elicited different responses to high- relative
to low-ED food images (44). In adolescents, unhealthy
food brands were recalled and recognized more often than
healthy foods in SM posts when coming from celebrities
and companies but not peers (58). These findings reinforce
the powerful use of SM influencer marketing by food
companies to promote junk products on SM. These results
are in line with a previous systematic review on digital
advertising, which showed that exposure to advergames led
to higher energy intake in children and adolescents of an
age range similar to our review (74). Consumer protection
acts have enacted stricter guidelines for the disclosure
of paid influencer content on SM, as a “protective” tool
against deceptive advertisements and to increase audience’s
knowledge of persuasion mechanisms (75). However, our
review shows that there is no interaction between food
marketing with an advertising disclosure and children’s
awareness of advertising on energy intake, suggesting that
SM marketing negatively impacts children’s and adolescents’
food intake, independent of using advertising disclosures
(50). A possible explanation could be that children and
adolescents trust and/or feel a familiarity with SM influencers
who are often also in the same age group. They may perceive
an advertising disclosure as honest and/or an act of fairness,
which may lead to a positive attitude towards influencers
and enhanced advertising effects (70). Another explanation
could be that disclosures are too small and misplaced
within the SM post, underpinning hidden and misleading
marketing messages as the advertising content is usually
mixed with social and cultural user-generated content, hence
enabling direct influences on children and adolescents (76).
Nevertheless, it has been suggested that unhealthy, but not
healthy, food marketing may lead to healthy food intake in
children, when promoted by a sedentary compared with an
athletic influencer (59). This indicates that the lifestyle of the
influencer may impact children’s food choice. This supports
the Healthy Food Promotion Model, emphasizing the role
of message and situational factors on children’s susceptibility
to food cues (77). Future health interventions should take
into consideration the type of message and the contextual
factors when using SM influencers for promoting healthy
food intake in children and adolescents.

3. Ubiquitous access to SM via smartphones and food intake

Adolescents’ prolonged smartphone use as the main
device used to access SM and internet was associated with
lower intake of fruits and vegetables but increased intake
of sweets, fast food, and SSBs (68), especially among those
using several screens and for leisure purposes (68, 69). This
suggests that exposure to marketing via different digital
channels simultaneously might have an accelerating effect on
negatively impacting adolescent’s dietary patterns. Although
studies evaluating smartphone use and food intake were
conducted only in adolescents, similar results could be

expected in children as well. Sina et al. (78) observed that, in
European children and adolescents, prolonged smartphone
and internet use were associated with an increased preference
for sweet, salty, and fatty tasting foods (taste sensations
of unhealthy, highly processed foods), but were negatively
associated with bitter taste preference (the taste of healthy
foods). This sheds light on a further potential mechanism by
which exposure to online content accessed via smartphones
(i.e., SM) may affect food intake, leading to overweight
and obesity. Furthermore, the capacity of smartphones to
offer various services (i.e., SM, videogames, camera/pictures,
texting) means a higher potential to influence children’s and
adolescents’ attention span and act as distractors (64, 67,
79). Additionally, smartphone and SM use were associated
with a lower frequency of eating breakfast in adolescents
(25, 69). Shifts in circadian rhythmicity, towards a later
midpoint of sleep in adolescence, may explain this relation.
It is noteworthy that other types of digital media might
moderate the association between SM and diets. Recent
literature suggests that children and adolescents engage
in media multitasking behaviors by using several devices
(e.g., smartphone, TV, PC) in parallel. Media multitasking
may affect children’s and adolescents’ self-regulation and
cognitive processes, which, in turn, are also associated with
unhealthy snack consumption and obesity (80, 81). In our
review, only 1 study examined the role of media multitasking
in adolescents’ food intake and did not find any significant
difference between multi-screen and single-screen users
(62). More studies are needed to elucidate the long-term
role of media multitasking also in combination with other
non-screen activities in children’s and adolescents’ eating
behaviors.

4. Food images on SM may elicit brain responses related
to attention, memory, and reward in both children and
adolescents

The fMRI-based studies evaluating the neural correlates
to digital food images as a proxy to food images embedded
in SM revealed that healthy children and adolescents have
heightened responses towards food images (53), independent
of age. The areas with increased activation included those
related to gustation and reward in adolescents (insula and
operculum) (49), attention and visual processing (visual
cortex) (45), memory (PPHG), and information processing
(dmPFC) in children . These findings suggest that, when
children and adolescents view food images on SM feeds, their
brain processes them differently compared with nonfood
images, leading to higher attention, memory, and reward,
especially when exposed to unhealthy palatable foods (54)
and even after repeated exposure (48).

Appetite and brain response to unhealthy food images.
The appetitive state (hungry vs. satiated) also plays a role
in the manner that healthy compared with unhealthy food
images are processed in the brain. Children and adolescents
in the fasting state showed increased response in areas related
to reward (dlPFC) (53), sensory perception and processing
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(the left thalamus) (42). Adolescents have reported that
they use SM as soon as they wake up (i.e., in a fasting
state) (82). Exposure to unhealthy food images on SM
in a hungry state might lead to poor food choices for
breakfast and the rest of day, including buying decisions, as
motivation towards palatable foods has also been shown to
reduce response in regions associated with inhibitory control
(dlPFC, mPFC) after exposure to high-ED food images (43).
These findings indicate that children and adolescents with
high motivation (i.e., appetite) for high-ED foods available
in the environment have lower executive control, which
makes them vulnerable to consuming higher quantities of
these foods. Furthermore, a neural activation in the right
substantia nigra (reward) was positively associated with child
FFM index when exposed to high- compared with low-ED
food images (42), supporting the notion of FFM (i.e., lean
mass) as an appetitive driver. Noteworthy, the dopamine
receptors of the substantia nigra respond to signals of leptin,
insulin, and ghrelin, subsequently influencing the dopamine
signaling (83).

Food PS in SM images. Food PS depicted in SM images is
another mechanism that might interfere with brain activation
and food intake. Children exposed to large-PS food images
had increased activation in areas related to decision making
(left vmPFC), salience, and associative learning (left OFC),
which, in turn, was associated with increased food intake
(47). Previous evidence has suggested that SM influencers
offering nutritional advice on healthy eating most often
show food pictures of large PSs, with high-fat, -salt, and
-sugar content, undermining their followers’ efforts to eat
a healthy diet (84). However, the appetitive state and the
energy density of foods seem to lie in the pathway of how
children’s brains process information about PS (41). Children
exposed to large- compared with small-PS images of high-
ED foods had activation in inhibitory control regions (right
IFG), which was negatively associated with intake of high-ED
foods with increasing PS (47). These findings may indicate an
increased conflict and more information processing related
to social judgment and subsequently reduced food intake.
Nevertheless, the role of food PS was examined only in
children. Future studies are warranted to elucidate neural and
developmental differences between children and adolescents
in response to increasing PS of food images.

Strengths and limitations
To our best knowledge, this review is the first to identify
and summarize studies examining the association between
SM exposure and dietary behaviors in both children and
adolescents, while identifying the underlying mechanisms.
The strengths of our review include the rigorous and
comprehensive search strategy applied across 3 databases,
the adherence to the PRISMA guidelines (29), use of a
pretested and standardized data-extraction template, as well
as data extraction and quality assessment by 2 independent
reviewers. Also, the wide age span we included (2–18 y)
enabled us to evaluate SM use habits and their associations

with dietary habits from childhood to adolescence, consider-
ing developmental differences in age and brain maturation.
The inclusion of different study designs—observational
studies, RCTs, and studies based on fMRI and eye-tracking
methods—allowed us to better understand the possible
mechanisms explaining how SM influences the diets of
children and adolescents.

Limitations of the review.
This review has limitations. Due to the heterogeneity of
study designs and measurements used across the included
studies, a meta-analysis was not feasible. We included studies
with digital food images as a proxy-variable for SM-related
food images. Evidence indicates that adolescents are not
able to distinguish between food images originating from
traditional sources (print) compared with Instagram and
they rate their advertisement features similarly (85). How-
ever, adolescents rated Instagram food images as trendier.
Hence, the effect of digital food images on the neural
response and the actual food intake and preference might
be different in the SM context. Other factors might also
influence children’s and adolescents’ brain response, such as
influencer or peer endorsement, post engagement (liking,
sharing), or SM technological features (e.g., filters, reels,
animations). Similarly, the use of smartphone and internet
as a proxy for SM exposure is another limitation of this
review. The multitasking and other technological features of
smartphones might have effects that go beyond SM alone.
However, as the literature suggests, smartphones are mainly
used to access SM and for communication and leisure
purposes, all of which were associated with unfavorable
eating behaviors. It is thus difficult to distinguish between
smartphone and SM use, especially with regard to daily
duration and frequency of use. Future studies should use
other methods such as Ecological Momentary Assessment or
log-on data from SM applications for a more comprehensive
assessment of duration and context of SM exposure.

Limitations of the included studies.
Among the interventional studies, the majority assessed
exposures (SM) at 1 time point only; hence, future RCTs
with repeated measurements are warranted. Only 1 of the
RCTs blinded the researchers from knowing the participants’
allocation groups. This was also the only RCT assessed at
a low risk of bias (62). The majority of the RCTs were
rated low quality due to high risk of bias arising from
the domains “deviations from intended interventions” and
“measurement of the outcome.” This is due to the fact that
those delivering the interventions and assessing the outcomes
were not blinded to the participants’ assigned intervention.
Methodological concerns were also identified in the RCT
conducted by Folkvord and de Bruijne (56). First, the authors
did not take into account sex differences in the exposure, as
they included only a male SM influencer. Second, although
evaluating the role of the influencer’s marketing of healthy
and unhealthy foods, at postintervention they measured only
healthy food intake. The results might have differed if both
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healthy (vegetables) and unhealthy snack intakes were con-
sidered postintervention. Third, the authors did not report
adjustments for confounders; hence, the findings should be
interpreted with caution (56). Moreover, Teo et al. (67) did
not consider sex differences, as they included only male
adolescents in their study. Among the observational studies,
the majority was cross-sectional; hence, causality cannot be
inferred from the observed associations. SM exposure and
diet-related outcomes were mostly self-reported; thus, results
might be limited due to recall and social-desirability bias
(86). Moreover, a number of these studies did not report
whether the questionnaires used for measuring SM exposure
were evaluated for validity and reproducibility (19, 38, 61,
63–65). Although only 5 studies reported full information on
SES (19, 25, 39, 47, 57), the majority of children came from a
high SES background, which might affect the generalizability
of findings to children from a low SES background. Another
key limitation is residual confounding in the included
studies, as some of them did not adjust for ethnicity and
SES, which may be key drivers of food choices (87). Future
longitudinal studies with adequate follow-up of participants
and with objectively measured SM exposure (e.g., log-on
data from smartphones) and food intake in children from
different SES backgrounds are thus needed to examine the
long-term impact of SM on their diets. It is noteworthy that
5 studies were based on data from the same analytic sample
(40–42, 44, 47). The type of control images presented in the
fMRI studies varied, including cars, toys, and landscapes,
which might have translated into different neural patterns
based on their perceived arousal. Hence, use of standardized
control images compared with food cues in fMRI-based
studies is warranted.

Conclusions
This systematic review elucidates that SM exposure influ-
ences children’s and adolescents’ diets by increasing intake
of unhealthy snacks and SSBs and decreasing intake of
fruits/vegetables, independent of age. Exposure to unhealthy
food images increased neural response in brain areas related
to memory, reward, attention, and decision making, relative
to healthy or nonfood images. Food PS, its energy density,
and children’s appetitive state play a role on how healthy
and unhealthy food images are processed and the subsequent
food intake. No evidence on the impact of SM on improving
children’s and adolescents’ diet quality and nutrition literacy
was found. However, peers seem to have a higher potential
to improve vegetable intake among adolescents compared
with influencers, while parents posed a higher influence
among children. Future health interventions should take
into account the identified mechanisms (e.g., food PS,
peer influence) in order to yield effective outcomes. These
findings suggest that further action is needed by health
authorities on regulating SM exposure and SM food/beverage
marketing to minimize unhealthy dietary habits in children
and adolescents and subsequent adverse health outcomes.
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