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ABSTRACT

The aim of this study was to perform a systematic review of evidence coming from randomized
controlled trials (RCT) aimed at assessing the effect of television advertising on food intake in
children from 4 to 12 years old. Randomized controlled trials were searched in PubMed database
and included if they assessed the effect of direct exposure to television food advertising over the
actual energy intake of children. Seven studies out of 2166 fulfilled the inclusion criteria. The
association between television advertising and energy intake is based on a very limited set of

randomized researches lacking a solid ground of first-level evidence.
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INRODUCTION

In recent years, obesity has reached epidemic status, affecting not only developed country but also
developing ones (WHO 2000). Obesity levels don’t show an homogeneous distribution, ranging
from below 5% in China, Japan and certain African nations, to over 75% in urban Samoa, and even
within the same countries, a high variance can be seen, as for example in China, where figures reach
almost 20% in some cities.

Where national data are available, adiposity has increased in both preschool and school-aged
children in nearly every country studied (von Kries et al. 2012). However, large variations in
secular trends do appear across countries, and these relate to the degree of economic development
and urbanisation (Wang and Lobstein 2006). Childhood obesity and overweight are at the roots of
adult diseases development, including type 2 diabetes, fatty liver disease, and endocrine and
orthopaedic disorder (Lobstein, Baur, and Uauy 2004).

The complexity underlying obesity has been often simplified to a dichotomy between energy intake
and energy expenditure (Crowley, Yeo, and O’Rabhilly 2002), considering unregulated food

consumption as the main responsible of increased energy intake. Easy access to energy-rich foods



and drinks, food marketing through television and other media, increased use of video
entertainment and computer games playing, have all been suggested as promoting the “toxic” or
“obesogenic” environment (Ebbeling, Pawlak, and Ludwig 2002; Egger and Swinburn 1997;
Kumanyika et al. 2002).

Television is part of worldwide home setting; therefore TV-related sedentary time has been
investigated in order to assess its relation with obesity development. Results have not being
homogeneous, ranging from proven association (Lobstein et al. 2004) to no influence at all on
energy intake (Jackson et al. 2009). Television is suspected to be linked to a reduction in physical
activity whilst advertising seems to promote an overconsumption of food high in fat and sugar
(Caroli et al. 2004; Carter et al. 2011). Most of the studies focusing on this subject have been
conducted in the Anglo-Saxon context (Adams et al. 2009; Adams et al. 2012; Crespo et al. 2001),
showing a correlation between time spent watching television and nutritional status of the subjects
involved. Dietz and Gortmaker demonstrated in 1985 a significant, positive association between
hours of television viewed and obesity in children and adolescents, and since then these results were
confirmed in several studies (Boone et al. 2007; Crespo et al. 2001; Jackson et al. 2009; Jago et al.
2005; Mendoza, Zimmerman, and Christakis 2007). There are two main aspects considered when
investigating the effects of TV on childhood obesity: (1) reduced energy expenditure linked to
screen time (Scaglioni et al. 2011) and (2) augmented energy intake driven by advertising and
snaking (Rennie, Johnson, and Jebb 2005). When considering the problem from the latter
perspective, the main hypothesis is that the effect of TV viewing time on childhood obesity may be
independent of physicalactivity status and may be attributed to the increased total energy intake
during TV watching (Manios et al. 2009), statement supported for example from Jackson’s results
(Jackson et al. 2009) but contradicted in Schmidt and colleagues’ (2012) systematic review, which
highlights that the studies on obesity intervention considered have reduced screen-media use in

children, but points out as well that there are several research gaps, including a relative paucity of



studies targeting young children and minorities, limited long-term follow-up data, and few studies
targeting removing TVs from children’s bedrooms.

From the point of view of advertising, several important reviews reported already on the effect that
TV advertising has on influencing children’s preferences and choices (Hastings et al. 2003; Kunkel
et al. 2004).

Nevertheless, very small attention has been given at today to the effect of TV advertising on the
actual intake of children. Indeed, even since the very seminal experimental work (Gorn and
Goldberg 1982) on effects of TV advertising on child behaviors with respect to food, the causal link
between food-choice and food-consumption has been always hypothesize but seldom investigated
as a research outcome. The preference for a certain food cannot be however directly translated in
terms of actual consumption of that food, being modulated by a series of demographic,
socioeconomic (Drewnowski 1997) and perhaps genetic factors (Cecil et al. 2008).

The aim of this article is to review evidences on experimental research focused on the relationship

between children’s exposure to TV advertising and their actual food intake.

METHODS

Randomized controlled trials (RCTs) assessing the direct influence of food advertising on food
consumption in children during TV viewing, were evaluated. The medical subject-headings terms
that were combined and researched on the PubMed database were: TV, television, advertisements,
screen time, weight, overweight, intake, consumption, eating, and child.

Kilocalories (Kcal) and grams (gr) were chosen as selection criterion to quantify children’s food
intake. No restrictions on time or language were applied.

All included abstracts were independently identified by two reviewers, and paper selection was
independently performed, in order to select the articles fulfilling the inclusion criteria. All studies
whose outcome was food intake’s quantification during or immediately after screen time, were

chosen. A summary of the selection criteria and search strategy is provided in table 1.



For each paper included in the review, authors, study design, population (dimension and age group),
aim of the study, setting and intervention, outcome of interest, and results, were recorded. The
methodological quality of the studies was assessed using the Jadad scale for RCTs (Jadad et al.

1996).

RESULTS

Up to March 2012, 2,166 items were found. Seven studies, targeted to investigate the food intake
during or after exposure to food advertising (either on TV or videogames) compared to neutral
(non-food) commercials, were identified as pertinent. The main characteristics of the studies are
shown in table 2. Quality of studies, evaluated on the 0- to 5-point Jadad scale, was low, having an
average score of 1.57 and never being higher than 2 (table 3).

The results of Halford and colleagues (Halford et al. 2007; Halford et al. 2008) showed that total
kcal intake was significantly higher after exposure to food advertising. Also, Harris and colleagues
(2009) and Dovey and colleagues (2011) observed a relevant higher consumption of snacks during
food advertising.

One study from Anschutz and colleagues (2009) reported on the potential existence of a gender
effect, demonstrating that snack intake was different among girls and boys. Indeed, food intake in
boys was higher when watching food advertising, whereas snack intake in girls was slightly lower
when exposed to food advertising.

In a study by Halford and colleagues (2004), the effect of food advertising on food intake was
reported as being potentially modulated by the overweight or obese status of the child. Children
were divided into three weight status categories: lean, overweight, obese; and food intake in the
three groups was estimated further to two categories: an exposure to food, and non-food advertising.
Results showed a major consumption of snacks among obese and overweight children, both in the

food advertising group and in non-food one.



The role of maternal pressure to control weight gain has been also investigated as a potential
modulator of the children’s eating as a reaction to food advertising (Anschutz, Engels, and Van
Strien. 2010). The study showed that kids, who were encouraged from their mothers to be thinner,
ate more especially when exposed to light food commercials than when exposed to neutral
advertising. In contrast, children who perceived no maternal pressure ate more when exposed to
neutral commercials than when exposed to either energy-dense or light food commercials.
DISCUSSION

A first finding from the current review—in spite of the broad coverage on the subject, attesting to intense
research activity—was that very few papers presenting RCT as a chosen study design (7 out of 2,166), were
targeted to actual food intake as an outcome. This finding confirmed the initial impression at the ground of

our investigation that, although there’s global interest on the subject and strong recommendation to
provide higher-level evidence (Barton 2000), studies evaluating actual food consumption using a
higher-level study design, are still lacking.

The fact that this situation is an incontrovertible pitfall, is in line with Fenton and Fenton’s (2011)
considerations, namely that nutrition science should not and need not be complacent with lower
levels of evidence than is required for other branches of medical science. In this perspective, also in
the nutrition field, RCT in one of its variant forms is the study design that best permits strong causal
inference concerning the relationship between a factor and any specific outcome (Blumberg et al.
2010). In addition, all the RCTs considered in this review showed an association between TV
advertising and energy intake; but all the authors stressed the fact that their study was only a proof
of concept, taken the small samples considered and the very specific age groups, and lacking the
ability to prove causality (Adamson 2004).

Gender seemed to influence eating behavior in several studies (Anschutz et al. 2009; Halford et al.
2008), showing that an increased intake after exposure to food commercials occurred mostly in
boys. A possible explanation for this finding was that boys may have a higher tendency to eat in

response to visual food stimuli than do girls (Snoek et al. 2007; Van Strien and Bazelier 2007).



Boys are often found to have less self-control than do girls (Turner and Piquero 2002), and low self-
control has been found to be related to a higher intake of saturated fat (Wills et al. 2007). Previous
research showed that even very young girls experience more sociocultural pressure, eating
disturbances, and/or body dissatisfaction than do their male peers (Gardner, Sorter, and Friedman
1997; Wood, Becker, and Thompson 1996). Thus, boys may actually have shown a normal response
to food commercials, whereas girls may have suppressed their natural response to the food
commercials (Doeschka et al. 2009). Another concept that appeared influencing food intake was
food neophobia, considered especially in a study by Dovey and colleagues (2011); the study
showed that acceptance or rejection of healthy foods has critical consequences for health during
childhood and throughout the lifespan.

Paradigms which examine the role of food neophobia in determining the nature of a child’s
response to television food advertising, may enable the identification of children potentially at risk
of increased weight gain, earlier in their development (Dovey et al. 2011). The nature of children’s
response to food advertisements for healthy and unhealthy foods, in part determined by food
neophobia, may increase caloric intake (Dovey et al. 2011).

Parents’ influence was analyzed in depth in a paper by Anschutz and colleagues (2010) and as seen
also in other studies (Brown et al. 2008; Scaglioni, Salvioni, and Galimbeti 2008), a restraining
behavior was peered by an increased intake of food. Children appeared to be more influenced

by TV advertising when the mothers were encouraging them to be thinner, while no significant
association was found when considering maternal concern for children’s weight and TV
commercials.

As considered at the very beginning, methodological issues in this field of behavioral nutrition
research appear to be exposed to potentially highly bias results, limiting therefore the possibility to
extend these results to the population level. Similar considerations have been recently made from
Vyth and colleagues (2012), again considering a specific and debated issues pertaining to

behavioral nutrition. With their first study providing an overview of the methodological quality of



current front-of-packaging labeling research, Vyth and colleagues concluded that few
methodologically sound studies are presently available, moreover suggesting the urgent need of
longitudinal, randomized, controlled design in a real-life setting. In line with what was observed by
Vyth and colleagues, the quality of the seven studies considered in this review was much lower than
commonly accepted standards in other research fields.

In the same stream sets the present review, pointing out that standardized methods to assess the
interaction between TV advertising and food intake in children are needed, in order to provide
rigorous evidence to rulers and policy makers, in a field yet strongly influenced by familiar
behavioral aspects and biology.

In conclusion, considering the insufficient data incident to this topic and the poor methodological
quality of the few available evidences, more RCTs addressing the relationship between TV
advertising and food intake in children, perhaps using strong outcomes like energy intake instead of
food preferences, are required to deepen knowledge on causal relationships and therefore to set the

root for incisive prevention.
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Table 1. Studies Selection Strategy

Selection criterion to

No. of obtained quantify children's food  Restrictions on time or No. of adequate
String on PubMed articles intake language Outcome articles
TV, television, advertisements,
screen time, weight, overweight, Food intake’s quantification
intake, consumption, eating and Kilocalories (Kcal) and during or immediately after

child 2166 grams(gr) None screen time




Table 2. Studies Included in the Analysis

Reference Country Participants Aim of the study Setting and intervention | Outcome of interest Results
(authors, year) (N, age)
Dovey 2011 UK 66 children aged 5— | Assessment of the effects | School. Children Caloric intake after For all children, total kcal
7 years old of advertisement type watched a 14-min viewing a cartoon intake was higher
(male: 34, 51.5%) (healthy, unhealthy foods | cartoon embedded with | embedded with each following the unhealthy
and toy) and food a selection of each type | advertisement type: food ads compared to
neophobia status on of advert. After total kcal consumed in | both the healthy food
caloric intake by food watching, they were each condition and ads and toy ads.
item and total intake after | offered a snack individually for each
viewing television. consisting of food item.
pre-weighed individual
servings of six snack
foods on a plate.
Anschutz 2010 | Netherlands | 121 children aged Assessment of the effects | A setting that Snack food intake (in Children who perceived

8-12 years old
(male: 8.8%)

of adult targeted food
commercials
(energy-dense and light
food products) on actual
intake in young children
while watching television
and the moderating effect
of maternal
encouragement on the
relation between
commercial condition and
food intake.

resembled a living
room was created

at school. Children
could freely eat from a
pre-weighed bowl with
chocolate-coated
peanuts, while
watching a 20-min
movie clip interrupted
by commercials of
different content across
the experimental
conditions.

g) during watching
television.

maternal encouragement
to be thin ate more when
exposed to light food
commercials compared to
neutral ads.

Children who perceived
no maternal
encouragement to be

thin ate more when
exposed to neutral
commercials compared
to either energy-dense

or light food commercials.
Neither commercial
condition nor maternal
encouragement to be




thin had a significant
main effect on food

intake.
Harris 2009 U 118 children aged Experiment testing School or camp. The Amount of snack foods | The group exposed to
7-11 years old whether exposure to food | children watched a consumed (g) during cartoon and ads ate
(male: 62, 52.5%) advertising during TV 14-min episode of a TV advertising considerably more
viewing may prime, or cartoon, included exposure. snacks, compared to the
directly activate, an commercials: one-half group exposed to non-food
automatic increase in were randomized to the advertisement.
snack food consumption “food commercial
in elementary-school-age | condition” and one-half
children. to the “nonfood
commercial condition”.
Children received a
pre-weighed bowl of
snacks to consume
while watching.
Anschutz 2009 | Netherlands | 120 children aged Assessment of the general | School. Children were | Amount of snack food | No effect of commercial

8-12 years old
(male: 46.7%)

effect of food commercials
on immediate snack food
intake in children while
watching television.

randomly assigned over
conditions (food ads
and neutral ads). They
watched a 20-min
movie clip interrupted
by commercial breaks
and they could freely
eat from a pre-weighed
bowl containing
chocolate-coated
peanuts during TV
viewing.

eaten (g) during the
experiment.

condition on food intake,
while a significant main
effect was found for sex.
The interaction between
advertisement condition
and sex was significant.
Snack intake by boys was
higher when they watched
the food ads than when
they watched the neutral
ads whereas snack food
intake by girls was slightly
lower in the food
commercial




condition than in the
neutral commercial

condition.

Halford 2008 UK 59 children aged Assessment of the School. Children were | Amount of food eaten | Total energy intake was
9-11 years old influence of food exposed to a collection | in kcal after significantly higher after
(male: 32, 54.2%) advertisement exposure on | of 10 non-food or food | advertisement exposure to food

caloric intake and food ads, followed by a exposure. advertisements than after
preferences after TV 10-min cartoon. After the control (toy)
viewing. viewing, each child was advertisements.
presented with five A significant interaction
plates, containing one with BMI status and
of each of the five food advertisement type was
categories (low-fat observed. The significant
savory, low-fat sweet, difference in intake
high-fat savory, high- between the three
fat sweet, low density weight status groups was
energy) in either or a in the food advertisement
standard portion size or condition only as all
pre-weighed. They participants consumed a
could eat as little or as similar amount of food
much food as they following the control
liked. The remaining (toy) advertisements.
uneaten food was Specifically, following
re-weighed. food ads, OB children
consumed more food
than the NW and OW
children.
Halford 2007 UK 93 children aged Assessment of the School. Children were | Amount of food eaten | A main effect of

5-7 years old
(male: 39, 42%)

influence of food
advertisement exposure on
caloric intake and food

exposed to a collection
of 10 non-food or food
ads, followed by a

in kcal after food
advertisement exposure

advertisement exposure
on total kcal intake was
found. Total kcal intake




preferences after TV
viewing

10-min cartoon. After
viewing, each child was
presented with
pre-weighed individual
servings of five food
categories (low-fat
savory, low-fat sweet,
high-fat sweet, high-fat
savory and fruit). They
could eat as little or as
much food as they
liked. The remaining
uneaten food was
re-weighed.

was significantly higher
after exposure to food
advertisements (FA) than
after the non-food
advertisements (NA).
There was no main
effect of weight status
on intake despite the
fact that mean intake in
the overweight and the
obese children was
higher in both
experimental conditions
(692.1 in the FA
condition; 594.9 in the
NA condition), nor was
there any significant
interaction with weight
status.

Halford 2004

UK

42 children aged
9-11 years old
(male: 18, 43%)

Assessment of the ability
to recognize food and
non-food related
advertisements and
assessment of the impact
of exposure to TV food
advertisements on total
food intake and on food
choices after TV viewing

School. Children
watched a collection of
non-food or food ads,
followed by a 10-min
cartoon. After viewing,
children were presented
with a list of 16 ads (of
which 8 had been
shown) and asked to
identify which ads they
had seen. Then each
child was presented
with a pre-weighed set
of four food categories
(low-fat savory, low-fat

Amount of food eaten
in g after food
advertisement
exposure

The obese and overweight
groups ate significantly
more than the healthy-
weight group, both with
food ads (FA) and with
non-food ads (NA). The
difference between FA and
NA conditions across all
children was highly
reliable




sweet, high-fat sweet,
high-fat savory). They
could eat as little or as
much food as they
liked. The remaining
uneaten food was re-
weighed.




Table 3. Quality Assessment of the Included Studies

Study Study design Quality score
Anschutz 2009 RCT 2
Halford 2004 Counterbalanced design 1
Halford 2007 Counterbalanced design 1
Anschutz 2010 RCT 2
Dovey 2011 Counterbalanced cross-over | 1
study
Harris 2009 RCT 2
Halford 2008 Counterbalanced design 2




