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Food marketing for children is a major concern for public health nutrition and many schools make efforts to in-
crease healthy eating. Food environments surrounding schools in urban areas may undermine these efforts for
healthy nutritionwithin school programs. Our study aim is to describe the nutrition environmentwithinwalking
distance of schools in terms of food quality and food marketing and to explore the degree to which elements of
the nutrition environment varies byproximity to schools. In a cross-sectional study,we analyzed the surrounding
food environments of a convenience sample of 46 target schools within 950m walking distance in 7 different
urban districts across Vienna, Austria. In total, we analyzed data from 67 fast food outlets and 54 supermarkets
analyzing a total of 43.129 packaged snack food and beverage products, from which 85% were for adults and
15% of the products were child-oriented. Proximity to the schools did not affect the availability of child-oriented
products and dedicated food advertisements for children. After applying nutrient profiling using the Nutrient
Profiling Model (NPM) on child-oriented products, results showed that 15.8% of the packaged snack food were
categorized as “healthy” foods and 84.2% as “less healthy”; for beverages 65.7% were categorized as “healthy”
and 34.3% as “less healthy”. In conclusion, our results show that child-oriented snacks are not more frequently
advertised around schools but substantially lack in nutritional quality with the potential to undermine efforts
for promoting healthy eating practices within schools.

© 2017 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Schools are potential targets for public health nutrition interventions
to improve children's eating behavior (Lowe et al., 2004; Upton et al.,
2015). These measures are important in the face of persistently high
levels of childhood obesity (Ogden et al., 2014). However, schools' ef-
forts to improve eating behavior may be limited to the extent of co-
evolved contextual factors. For instance, built food environments sur-
rounding public schools might contribute to the broader concept of
“obesogenic environments” (Swinburn et al., 1999). Children spend a
vast amount of time inside as well as around schools, and when having
the chance aswell as themoney, they act as potent customerswith high
purchasing power (Nestle, 2013). Research consistently showed that
advertised foods on TV are in stark contrast to national dietary recom-
mendations (Keller and Schulz, 2011; Missbach et al., 2015) and more
general, marketing practices targeted at children mainly promote
foods and beverages with low nutritive values (Cairns et al., 2013). In
light of this “crisis in the marketplace” (Harris et al., 2009), analyzing
the immediate school food environments is indicated as a pivotal area
for research in public health nutrition.
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1.1. Background

Food marketers have long recognized children as potential targets
for marketing and advertisement which is shown in increased industry
spending targeting children (Galbraith-Emami and Lobstein, 2013). The
availability of energy-dense and nutrient poor (EDNP) foods and the
presence of child-oriented marketing substantially influence children's
food choices increasing the likelihood for childhood obesity (Harris et
al., 2009; Brownell and Gold, 2012). Arguably the built school food en-
vironment may undermine potential efforts made within school pro-
grams to improve healthy eating (Walton et al., 2009). Recent
research suggests, that convenience store availability within walking
distance to public schools notably increases BMIz scores of
schoolchildren by 0.004 units per additional available store (95% CI:
0.001, 0.007) (Baek et al., 2016a). BMIz scores measure the relative
weight adjusted for both child age and sex and are therefore a useful
measure for body weight. In addition, recent research showed that con-
venience store availability within 1 mile (1.6 km) was associated with
higher BMIz independently of schoolchildren characteristics (sex, eth-
nicity and study success) (Baek et al., 2016b).

Supermarkets and food outlets can serve as primary food suppliers
for schoolchildren in schools without school food programs. Even
when school lunch is offered within schools, students still buy local
-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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snacks that are within walking distance during school breaks, on their
way to school or on theway back home from school. In an observational
study analyzing 833 intercept surveys in corner stores within walking
distance of 10 schools, Borradaille et al. showed that urban elementary
schoolchildren were most likely to purchase EDNP products (chips,
candy, sugar-sweetened drinks) (Borradaile et al., 2009). Indeed,
snacking constitutes to around 27% of children's daily caloric intake
and an increase in snacking habits over the past several decades has
been observed (Piernas and Popkin, 2010). Epidemiological studies
have shown that snacking pattern and especially snack quality substan-
tially contributes to overweight and obesity outcomes (O'Connor et al.,
2015; Njike et al., 2016).

Addressing the school food environment is not a straightforward
task. We argue that not only walking distance and the mere availability
of supermarkets and food outlets, but also the quality and quantity of
accessible food products are relevant predictors for children's purchas-
ing (and consumption) behavior. Proximity, brand loyalty and market-
ing techniques should be considered as well because these factors bias
food consumption in children (Chandon andWansink, 2012). A system-
atic review of 11 studies showed that familiarmedia character branding
influence children's food preferences, choices and intake (Kraak and
Story, 2015). This can be problematic when advertised foods aremainly
EDNP (candy, cookies or chocolate) and not desirable “healthy” foods
(fruits, vegetables). Ebster, Wagner & Neumueller found that in super-
markets, children are more driven towards food items that are easy to
consume (candy) or are more likely to purchase foods if other promo-
tional giveaways are present (toys) (Ebster et al., 2009).

Previous studies showed that child-oriented marketing is available
within short walking distance to public schools in low and middle-in-
come countries (Kelly et al., 2015). For instance, Chacon et al. demon-
strated that within a 200 m radius from two pre-schools and two
primary schools in Guatemala, most advertised child-oriented food
products were for sweetened beverages and soft drinks (Chacon et al.,
2015). From all advertisements 1/3 of the snack advertisements were
targeted at children and advertised products were available within
short walking distance (b170 m). Some data collected from western
countries also suggest frequent food advertisement around schools
(Walton et al., 2009; Gebauer and Laska, 2011; Kelly et al., 2008;
Maher et al., 2005), however to date there is no comprehensive research
within large parts of urban environments of onemajor European city in-
vestigating both food quality and marketing techniques. Especially for
urban environments, a decisive approach that analyzes food advertise-
ment, food quality and in-store product presentation within school
walking distance is missing in the literature. A key question here is:
what food environments do schoolchildren find when stepping out of
their school buildings and what are the main features in terms of food
product quality and food marketing?

1.2. Study aims

In light of aforementioned aspects, the aims of this exploratory study
are twofold and within the scope to improve our understanding of the
built food environments around public schools in urban spaces. First,
we collect data about exterior (outside) and interior (inside) child-ori-
ented food advertisement strategies in supermarkets and fast food out-
lets in the urban region of Vienna, Austria. In a second step, we analyze
the quality (healthfulness), quantity (frequency) and in-store presenta-
tion of packaged snack products and beverageswithinwalking distance.

2. 2. Methods

We conducted an exploratory cross-sectional field study in three
consecutive months during fall semester of a regular school year (Sep-
tember–December 2015). In a first step, we systematically identified
target schools (n = 46) and constructed a checklist to assess data
from all available packaged snack food products. After data assessment,
in afinal step,we coded the food data according to theNutrient Profiling
Model (NPM) criteria to classify foods and beverages as “healthy” or
“less healthy” (Department of Health, 2011). In this study no human
subjects were involved as we only looked at the food environment
and not actual behavior of the schoolchildren. This studywas conducted
in line with the principles of the Declaration of Helsinki regarding data
management and ethics of conduction.

2.1. Sample sites

We included public schoolswith different educational levels (elemen-
tary schools, primary schools, schools with technical focus) comprising a
total of 46 schools in 7 different urbandistricts across Vienna (Landstraße,
Josefstadt, Favoriten, Hietzing, Ottakring, Floridsdorf, Donaustadt). Target
schoolswere schoolswith schoolchildren age 6–14 (excludingKindergar-
ten). Together, the immediate school food environments cover a total
area of 1.8 km (Upton et al., 2015) (Fig. 1). To get a fairly heterogeneous
sample, we chose districts representing areas with substantially varying
socioeconomic background (identified by GDP per capita in €). For in-
stance, we included districts below themean average income (Ottakring)
and districts above themean average income (Hietzing).We analyzed the
immediate school food environment that is accessible for schoolchildren.
We defined the maximum walking distance as the distance that can be
covered by an average schoolchildren within 20 min of walking (max.
950 m = 0.6 miles radius). In Vienna, there are currently 696 schools.
The analyzed areas covered 56.6% of all Viennese schools.

2.2. Data collection and target foods

For data collection,we conducted on-site visits by exploring the ded-
icated areas by foot, usingmobile phones to track geo-locations. We an-
alyzed both fast food outlets and supermarkets assessing all available
child-oriented packaged snack foods and beverages. We identified
child-oriented products according to a dichotomous categorization
scheme adapted from Chapman et al. (see Supplementary material for
coding scheme; S1) (Chapman et al., 2006) and counted the number
of available items. For both target sites, we assessed general information
(name of the target site, exact geo-location and the date of the survey);
followed by items about the food advertisements around/inside/outside
the supermarket or fast food outlet. In detail, we recorded the availabil-
ity and how food advertisements were presented (posters, stickers,
board advertisements or illuminated advertisements).

For food and beverage categorization, we divided this checklist into
8 different product categories and their subcategories. Product catego-
ries were defined according to the EU Pledge Nutrition Criteria White
Paper for advertisement on TV, print, and internet in the European
Union (EU Pledge Nutrition Criteria). The EU Pledge Nutrition Criteria
does not allow advertising sugary-based products (chocolate, candy
bars, box of chocolates, gummy bears, candies and chewing gum) and
non-alcoholic beverages in the form of sodas, this is why we added
these categories. Following categories were identified:

Category 1: Fruits, vegetables and nuts (apple, cucumber, dried apri-
cots, trail mix);
Category 2: Dairy products (vanilla milk, strawberry yogurt, whey
drink, chocolate pudding);
Category 3: Cereal-based products (waffles, chocolate croissant, ce-
real bar, cornflakes);
Category 4: Sweets and candies (chocolate bar, gummi bear,
chewing gum, drops);
Category 5: Ready-to-eat ice-cream;
Category 6: Ready-to-eat meat-based products (salami sticks);
Category 7: Ready-to-eat meals (sandwich, salad); and
Category 8: Non-alcoholic beverages (water, fruit juice, soft drink,
energy drink, sport drink).



Fig. 1. Radius around analyzed schools (950 m).
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The main part of the data assessment was to identify all available
packaged snack food products and beverages including the information
about the amount, placement and labeling of the products. Therefore,
we excluded unpackaged food products from the analysis (Doner
Kebab, Viennese Schnitzel). In addition, child-oriented packaged snack
food that stem from seasonal offerings were also excluded from the
analysis (Halloween, Christmas, Easter offerings), because we wanted
to assess the regular product line.

2.3. UK nutrient profile model (NPM)

For nutrient profiling, we categorized the available food products
using the three-step NPM. Basically, the NPM allocates points to food
products based on nutrients of interest (energy, saturated fat, total
sugar, sodium fibre and protein) and additionally allocates points for
fruit, vegetable and nut content per 100 g of each food product. Two
groups of nutrients are defined: ‘A’-class nutrients (energy, saturated
fat, total sugar and sodium) and ‘C’-class nutrients (fruits, vegetables
and nut content, fibre and protein). The final NPM score is a result of
subtracting the ‘C’-class nutrients from the ‘A’-class nutrients. Foods
with an overall score N 4 points and beverages scoring N1 point are cat-
egorized as “less healthy“. All other foods are defined as “healthier“. The
NPM allows for amaximumof 40 and aminimum of−15 overall score.
The profiling model classifies products in a manner that is consistent
with the decisions made by dietitians (Scarborough et al., 2007), show-
ing overall good construct validity (Arambepola et al., 2008) and was
previously applied to classify products shown in TV advertisements out-
side the UK (Jenkin et al., 2009; Romero-Fernandez et al., 2013;
Royo-Bordonada et al., 2016).

Several coding steps were necessary prior to assessing the quality of
the child-oriented products with the NPM. First, we identified all 308
child-oriented packaged foods and beverages that could be coded with
theNPM. Identical snack food products (e.g., fruit gums/jellies, dextrose,
Lollies, chewing gums) were classified within the same category.
Second, nutritional informationwas collected from the nutrient facts la-
beling; if not thoroughly available on the product itself, missing infor-
mation was gathered from the respective company websites.
Following information was extracted: product category; product
name; company name; energy in kJ; protein, carbohydrates, sugar,
total fat, saturated fat, fibre, and sodium per 100 g of each food product
(salt content divided by 2.5). Additionally, if a product contains fruits,
vegetables and/or nuts, the proportions by weight of fruits, vegetables
and nuts were extracted.

2.4. Statistical analyses

Statistical analyses were conducted using IBM SPSS 21. Chi-square
tests statistics were used to explore the relationship between the type
of advertising (indoor/outdoor), proximity to schools (N 500 m vs.
b500 m) and the quality of the products (healthy vs. less healthy). Nor-
mal distribution of the continuous variables was tested with Shapiro-
Wilk test. For normally distributed continuous variables, we used para-
metric methods (Pearson). We performed bootstrapping to get robust
confidence Intervals (CI), n = 1000; accelerated bootstrap 95% CIs are
reported in square brackets. Nonparametric methods were used for
non-normally distributed data (Kruskal-Wallis; Mann-Whitney). Re-
sults were considered significant with p ≤ 0.05.

3. Results

We identified 67 fast food outlets and 54 supermarkets (for a com-
prehensive overview about the geo-location, see Supplementary mate-
rial S2a–g). From all analyzed fast food outlets, 27 were bakeries
(40.3%), 13 (19.4%) were food outlets with mixed offerings, 7 (10.4%)
were Wurst stands, 7 (10.4%) were Kebab/Pizza stands, 7 (10.4%)
were Schnitzel stands and 6 (9.1%) were other fast food outlets (Amer-
ican Diner, chinese restaurants). From all analyzed supermarkets 47
(87%) were regular supermarkets, while 7 (13%) were discounter
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supermarkets. All included retail stores encircling schools were within
walking distance with a mean radius of M = 375 ± 170 m (range:
53–950 m walking distance). Mean walking distance from schools did
not differ comparing fast food outlets (386.3± 157.1m) and supermar-
kets (374 ± 187.1 m), U = 2089, z = 1.46, p = 0.143, r = 0.13.

3.1. Packaged snack food and beverage products

In total, we identified 41.311 (96%) available products from super-
markets and 1.818 (4%) products sold in fast food outlets.We identified
a total of 43.129 packaged snack food and beverage products, from
which 36.823 (85%) were not child-oriented and 6.306 (15%) products
were child-oriented. In both, supermarkets and fast food outlets, most
frequently offered food and beverage products were for cereal-based
products 14.288 (33%), sweets and candies 13.631 (32%) and non-alco-
holic beverages 6.546 (15%).

The most prominent child-oriented food products were ready to eat
ice-cream (34%), ready-to-eat meat-based products (23%) and sweets
and candies (23%) (see Fig. 2). There was no significant association be-
tween the walking distance to food retailer and the frequency of child-
oriented food and beverage products, r= 0.0003 [−0.131; 0.109], p=
0.99.

3.2. Food and beverage quality (child-oriented products)

Food quality scores were calculated for 308 different child-oriented
food and beverage products by applying the NPM (268 packaged
snack food products; 40 packaged beverage products). Across six prod-
uct categories (category 7 was excluded because only one product was
allocated to this group), the overall score for packaged snack food prod-
ucts was M= 12.9 [CI: 11.7; 14.1]. Within these categories, 15.8% were
categorized as “healthy” foods and 84.2% as “less healthy” accordingly
(Fig. 3).

The overall score for beverage products wasM=1.0 [CI: 0.36; 1.64].
Within the beverage category, 65.7% were categorized as “healthy” and
34.3% as “less healthy” beverages according to theNPM. Therewas a sig-
nificant association between category (food vs. beverage) andNPMout-
come category (healthy vs. less healthy),χ2 (1)=43.46, p b 0.01. Based
on the odds ratio, the odds for less healthy foods were 10.19 times
higher in packaged snack food than in beverage products (Fig. 4).
Fig. 2. Available products across food and beverage categories stra
3.3. Food advertisement (child-oriented)

From 121 food retailers (supermarkets and food outlets together),
83% showed exterior advertisement for food and beverages. Fromall ex-
terior advertisements, 60% were displayed as posters, 19% as sticker ad-
vertisements, 11% as board advertisements, 6% as illuminated
advertisements and 4% as miscellaneous signs. From all exterior adver-
tisements, 94% were not directed towards children while 6% of the ad-
vertisements were child-oriented. Indoor advertisement was present
in 11 of 54 supermarkets (20.4%), while child-oriented advertisement
was displayed for one product (1.9%; sweets).

Food retailers closely located to schools (≤500 m) did not display
outdoor advertisement more frequently χ2 (1) = 2.07, p = 0.19 com-
pared to food retailers located farther from schools (N500 m). Based
on the displaying frequency, exterior advertisement for foods was
found in 94.7% in stores located farther away from schools (N500 m)
and in 81.4% in closer located stores (≤500 m). Indoor advertisement
in supermarkets did not show significant differences related to proxim-
ity χ2 (1) = 2.07, p = 0.43.

4. Discussion

There are several results from this exploratory study. First, our re-
sults showed that child-oriented food and beverage advertisement is
only marginal in the analyzed areas of interest. We analyzed large
areas of urban school food environments surrounding 46 schools in Vi-
enna (950mwalking distance). Exterior aswell as interior child-orient-
ed advertisement was not substantially present; most advertisements
were targeted at adult consumers. This result is somewhat contradicto-
ry. On the one hand it fits well into the literature (Walton et al., 2009;
Gebauer and Laska, 2011; Kelly et al., 2008;Maher et al., 2005), however
our data did not show that advertisement increased depending on the
school proximity (Chacon et al., 2015).

From this perspective, the idea that child-oriented marketing is es-
pecially present in areas with increased consumer frequency of certain
target groups cannot be confirmed based on our data. Even though
83% of the analyzed food retailers (supermarkets and food outlets)
showed exterior advertisement for their products, these advertisements
were mostly targeted at adults representing product offers displayed as
posters, stickers or board advertisements. Observational marketing
tified by directedness (child-oriented vs. not child-oriented).



Fig. 3. Forrest plot showing mean NPM data across food categories (n = 267). Notes. Product category “ready-to-eat meals” were excluded from the analysis because there was only 1
product analyzed within this group; NPM scores N4 are defined as less healthy; b4 as healthy food products.
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studies showed, that segmentation efforts in marketing is prevalent in
other fields as well (Hofstede et al., 1999; Riefler et al., 2012), for in-
stance specifically targeting cosmopolitan consumers for more sustain-
able product choices (Grinstein and Riefler, 2015). In the case of
supermarket marketing strategies, we can only speculate why super-
markets do not adapt to potential target groups such as schoolchildren
in their immediate environments as this does not show in increased ad-
vertisement frequency. Research showed that especially child-oriented
advertisement can influence purchasing behavior (Ebster et al., 2009).
However, target group segmentation is not the case in food retailers
around schools, which may be interpreted as a positive sign for public
health nutrition. With this in mind, stakeholders working in public
Fig. 4. Frequency of “healthy” vs. “less healthy” packaged food and beverage products in %.
Notes. Classification according to NPM scores.
health nutrition improving school food environments are encouraged
to target the quality of child-oriented products based on our results.

Despite the fact that child-oriented food advertisement is only mar-
ginally present in school food environments, the available products de-
scribed and evaluated in this study show that more child-oriented
products tend to be “less healthy” than “healthy” as assessed by the
NPM. This differs between categories, however overall scores indicate
a strong tendency towards “less healthy“. This result mirrors a more
general trend regarding the quality of marketed products for children
as persistent exposure to unhealthy food and beverage products affects
food and drink preferences leading children and adolescents to un-
healthy food choices (Cairns et al., 2013; Harris et al., 2009). Some prog-
ress has been made towards restricting child-oriented food marketing.
The WHO Resolution WHA63.14 states that the widespread and exten-
sive food marketing towards EDNP food should be restricted. Measures
have been taken since the WHO Resolution came into force since 2010
(Kraak et al., 2016). For this, countries have restricted their food adver-
tisements targeted at children on TV. For instance, Chilean law now re-
stricts advertisements targeted at children b14 of age for foods with
high energy density, saturated fatty acids, sugar, and sodium (WCRF,
2016). These signs regarding restricting food advertisement towards
children in some countries do not spill-over to the offerings present in
supermarkets, as these products are still highly prevalent.

4.1. Limitations & future research

There are some limitations that need to be addressed. First, the nu-
trient profilingmodel whichwas used in this study to evaluate the qual-
ity of the presented child-oriented foods has been previously criticized.
Even though many nutrient profiling schemes are very reasonable in
agreeing on the items that need to be permitted, there is only little
agreement over which advertisements should be permitted. For in-
stance, Scarborough et al. reported, that depending on the applied pro-
filing scheme on a large dataset of TV advertisements for food products,
a range from banning 2.1% [CI: 0.4%; 3.7%] to almost half of the adver-
tisements 47.4% [CI: 42.1%; 52.6%] could have been performed
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(Scarborough et al., 2013). This finding demonstrates the heterogeneity
among profiling schemes for child-oriented marketing that may entail
potential obstacles and therefore our results should be interpreted
with caution (Rayner et al., 2013). It also calls out for developing
novel methods to make determining what should and what should
not be advertised more straightforward. One additional limitation is
embedded in our study design inwhichwe only show a snapshot rather
than longitudinal developments. Future studies should consider longi-
tudinal changes in food environments when, for instance new schools
are established in new areas and how this affects novel settlements of
food retailers in these areas. In addition, we did not perform inter-ob-
server reliability check for detecting advertisement orientation of the
products which limits the precision of our data. However, child-orienta-
tion is well described in the literature and easy to detect for adults
(Jenkin et al., 2014). A more general limitation is that the
schoolchildren's journey to and back home from school are not consid-
ered in this research approach. Individual routes might be more rele-
vant than the actual circular environment of the school itself
(Williams et al., 2014). We only analyzed the immediate (circular)
and not the complete possible routing of schoolchildren (circular + lin-
ear)whichpotentially limit the conclusions of our study.We limited our
analysis to an extensive radius around schools within walking distance
(950m), tomake sure to get a full picture of the reachable consumption
opportunities during school time. While we did not analyze the entire
Viennese area, our study sites overlappedwith 56.6% of schools in Vien-
na. As a result, our dataset exceeds the dedicated target schools adding
to the strength of our study.

5. Conclusions

This study contributes to some important issues in the field describ-
ing the availability and quality of foods within walking distance of
schools in urban environments. Low frequency of food advertisement
targeted at children is accompanied by low quality of the present pack-
aged snack food and beverages that mostly represent unfavored and
less healthy items. In a nutshell, although child-oriented food advertise-
ment is not particularly deployed within walking distance of schools,
packaged snack food and beverage products that might contribute to
unhealthy food choices are prevalent.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.pmedr.2017.03.021.

Funding source

This research did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors.

Conflict of interest

Wewish to confirm that there are no known conflicts of interest as-
sociated with this publication and there has been no financial support
for this work that could have influenced its outcome.

Acknowledgments

Thanks to Lina Piskernik for language correction.

References

Arambepola, C., Scarborough, P., Rayner, M., 2008. Validating a nutrient profile model.
Public Health Nutr. 11 (04), 371–378.

Baek, J., Sánchez, B.N., Berrocal, V.J., Sanchez-Vaznaugh, E.V., 2016b. Distributed lag
models: examining associations between the built environment and health. Epidemi-
ology 27 (1), 116–124.

Baek, J., Sanchez-Vaznaugh, E.V., Sanchez, B.N., 2016a. Hierarchical distributed-lag
models: exploring varying geographic scale and magnitude in associations between
the built environment and health. Am. J. Epidemiol. Feb 17.
Borradaile, K.E., Sherman, S., Vander Veur, S.S., et al., 2009. Snacking in children: the role
of urban corner stores. Pediatrics 124 (5), 1293–1298.

Brownell, K.D., Gold, M.S., 2012. Food and Addiction: A Comprehensive Handbook. Oxford
University Press.

Cairns, G., Angus, K., Hastings, G., Caraher, M., 2013. Systematic reviews of the evidence
on the nature, extent and effects of food marketing to children. A retrospective sum-
mary. Appetite 62, 209–215.

Chacon, V., Letona, P., Villamor, E., Barnoya, J., 2015. Snack food advertising in stores
around public schools in Guatemala. Crit Public Health 25 (3), 291–298.

Chandon, P., Wansink, B., Oct 2012. Does food marketing need to make us fat? A review
and solutions. Nutr. Rev. 70 (10), 571–593.

Chapman, K., Nicholas, P., Supramaniam, R., 2006. Howmuch food advertising is there on
Australian television? Health Promot. Int. 21 (3), 172–180.

Criteria EPN, Available at:. http://www.eu-pledge.eu/sites/eu-pledge.eu/files/releases/
EU_Pledge_Nutrition_White_Paper_Nov_2012.pdf.

Department of Health. Nutrient Profiling Technical Guidance, 2011. https://www.gov.uk/
government/uploads/system/uploads/attachment_data/file/216094/dh_123492.pdf
(accessed 12. Sep 2016).

Ebster, C., Wagner, U., Neumueller, D., 2009. Children's influences on in-store purchases.
J. Retail. Consum. Serv. 16 (2), 145–154.

Galbraith-Emami, S., Lobstein, T., 2013. The impact of initiatives to limit the advertising of
food and beverage products to children: a systematic review. Obes. Rev. 14 (12),
960–974.

Gebauer, H., Laska, M.N., 2011. Convenience stores surrounding urban schools: an assess-
ment of healthy food availability, advertising, and product placement. J. Urban Health
88 (4), 616–622.

Grinstein, A., Riefler, P., 2015. Citizens of the (green) world[quest] Cosmopolitan orienta-
tion and sustainability. J Int Bus Stud. 46 (6), 694–714 08//print.

Harris, J.L., Pomeranz, J.L., Lobstein, T., Brownell, K.D., 2009. A crisis in the marketplace:
how food marketing contributes to childhood obesity and what can be done. Annu.
Rev. Public Health 30, 211–225.

Hofstede, F.T., Steenkamp, J.-B.E., Wedel, M., 1999. International market segmentation
based on consumer-product relations. J. Mark. Res. 1–17.

Jenkin, G., Madhvani, N., Signal, L., Bowers, S., 2014. A systematic review of persuasive
marketing techniques to promote food to children on television. Obes. Rev. 15 (4),
281–293.

Jenkin, G., Wilson, N., Hermanson, N., 2009. Identifying ‘unhealthy’ food advertising on
television: a case study applying the UK nutrient profile model. Public Health Nutr.
12 (05), 614–623.

Keller, S.K., Schulz, P.J., 2011. Distorted food pyramid in kids programmes: a content anal-
ysis of television advertising watched in Switzerland. Eur. J. Pub. Health 21 (3),
300–305.

Kelly, B., Cretikos, M., Rogers, K., King, L., 2008. The commercial food landscape: outdoor
food advertising around primary schools in Australia. Aust. N. Z. J. Public Health 32
(6), 522–528.

Kelly, B., King, L., Jamiyan, B., et al., 2015. Density of outdoor food and beverage advertis-
ing around schools in Ulaanbaatar (Mongolia) and Manila (The Philippines) and im-
plications for policy. Crit. Public Health 25 (3), 280–290.

Kraak, V.I., Story, M., 2015. Influence of food companies' brand mascots and entertain-
ment companies' cartoonmedia characters on children's diet and health: a systemat-
ic review and research needs. Obes. Rev. 16 (2), 107–126.

Kraak, I., Vandevijvere, S., Sacks, G., et al., 2016. Progress Achieved in Restricting the Mar-
keting of High-fat, Sugary and Salty Food and Beverage Products to Children.

Lowe, C.F., Horne, P.J., Tapper, K., Bowdery, M., Egerton, C., 2004. Effects of a peer model-
ling and rewards-based intervention to increase fruit and vegetable consumption in
children. Eur. J. Clin. Nutr. 58 (3), 510–522.

Maher, A., Wilson, N., Signal, L., 2005. Advertising and availability of'obesogenic'foods
around New Zealand secondary schools: a pilot study. N. Z. Med. J. (Online) 118
(1218).

Missbach, B., Weber, A., Huber, E., Konig, J., 2015. Inverting the pyramid! Extent and qual-
ity of food advertised on Austrian television. BMC Public Health 15 (1), 910.

Nestle, M., 2013. Food Politics: How the Food Industry Influences Nutrition and Health. 3.
Univ of California Press.

Njike, V.Y., Smith, T.M., Shuval, O., et al., 2016. Snack food, satiety, andweight. Adv. Nutr. 7
(5), 866–878.

O'Connor, L., Brage, S., Griffin, S.J., Wareham, N.J., Forouhi, N.G., 2015. The cross-sectional
association between snacking behaviour and measures of adiposity: the Fenland
study, UK. Br. J. Nutr. 114 (08), 1286–1293.

Ogden, C.L., Carroll, M.D., Kit, B.K., Flegal, K.M., 2014. Prevalence of childhood and adult
obesity in the United States, 2011–2012. JAMA, J. Am. Med. Assoc. 311 (8), 806–814.

Piernas, C., Popkin, B.M., 2010. Trends in snacking among US children. Health Aff. 29 (3),
398–404.

Rayner, M., Scarborough, P., Kaur, A., 2013. Nutrient profiling and the regulation of mar-
keting to children. Possibilities and pitfalls. Appetite 62, 232–235.

Riefler, P., Diamantopoulos, A., Siguaw, J.A., 2012. Cosmopolitan consumers as a target
group for segmentation. J. Int. Bus. Stud. 43 (3), 285–305.

Romero-Fernandez, M.M., Royo-Bordonada, M.A., Rodríguez-Artalejo, F., 2013. Evaluation
of food and beverage television advertising during children's viewing time in Spain
using the UK nutrient profile model. Public Health Nutr. 16 (07), 1314–1320.

Royo-Bordonada, M.Á., León-Flández, K., Damián, J., Bosqued-Estefanía, M.J., Moya-
Geromini, M.Á., López-Jurado, L., 2016. The extent and nature of food advertising to
children on Spanish television in 2012 using an international food-based coding sys-
tem and the UK nutrient profiling model. Public Health.

Scarborough, P., Boxer, A., Rayner, M., Stockley, L., 2007. Testing nutrient profile models
using data from a survey of nutrition professionals. Public Health Nutr. 10 (04),
337–345.

http://dx.doi.org/10.1016/j.pmedr.2017.03.021
http://dx.doi.org/10.1016/j.pmedr.2017.03.021
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0005
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0005
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0010
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0010
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0010
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0015
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0015
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0015
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0020
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0020
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0025
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0025
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0030
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0030
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0030
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0035
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0035
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0040
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0040
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0045
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0045
http://www.eu-pledge.eu/sites/eu-pledge.eu/files/releases/EU_Pledge_Nutrition_White_Paper_Nov_2012.pdf
http://www.eu-pledge.eu/sites/eu-pledge.eu/files/releases/EU_Pledge_Nutrition_White_Paper_Nov_2012.pdf
http://https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/216094/dh_123492.pdf
http://https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/216094/dh_123492.pdf
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0055
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0055
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0060
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0060
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0060
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0065
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0065
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0065
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0070
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0070
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0075
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0075
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0075
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0080
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0080
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0085
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0085
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0085
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0090
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0090
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0090
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0095
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0095
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0095
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0100
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0100
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0100
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0105
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0105
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0105
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0110
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0110
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0110
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0115
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0115
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0120
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0120
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0120
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0125
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0125
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0125
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0130
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0130
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0140
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0140
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0145
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0145
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0150
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0150
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0150
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0155
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0155
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0160
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0160
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0165
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0165
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0170
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0170
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0175
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0175
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0175
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0180
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0180
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0180
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0185
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0185
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0185


313B. Missbach et al. / Preventive Medicine Reports 6 (2017) 307–313
Scarborough, P., Payne, C., Agu, C.G., et al., 2013. How important is the choice of the nutri-
ent profile model used to regulate broadcast advertising of foods to children: a com-
parison using a targeted data set. Eur. J. Clin. Nutr. 67 (8), 815–820.

Swinburn, B., Egger, G., Raza, F., 1999. Dissecting obesogenic environments: The develop-
ment and application of a framework for identifying and prioritizing environmental
interventions for obesity. Prev. Med. 29 (6 I), 563–570.

Upton, P., Taylor, C., Upton, D., 2015. The effects of the Food Dudes Programme on
children's intake of unhealthy foods at lunchtime. Perspect. Public Health 135 (3),
152–159.
Walton, M., Pearce, J., Day, P., 2009. Examining the interaction between food outlets and
outdoor food advertisements with primary school food environments. Health Place
15 (3), 841–848.

Williams, J., Scarborough, P., Matthews, A., et al., 2014. A systematic review of the influ-
ence of the retail food environment around schools on obesity-related outcomes.
Obes. Rev. 15 (5), 359–374.

World Cancer Research Fund International, 2016. Nourishing Framework. 201. http://
www.wcrf.org/sites/default/files/R_Restrict-advertising.pdf.

http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0190
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0190
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0190
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0195
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0195
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0195
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0200
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0200
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0200
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0205
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0205
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0205
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0210
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0210
http://refhub.elsevier.com/S2211-3355(17)30063-3/rf0210
http://www.wcrf.org/sites/default/files/R_Restrict-advertising.pdf
http://www.wcrf.org/sites/default/files/R_Restrict-advertising.pdf

	School food environment: Quality and advertisement frequency of child-�oriented packaged products within walking distance o...
	1. Introduction
	1.1. Background
	1.2. Study aims

	2. 2. Methods
	2.1. Sample sites
	2.2. Data collection and target foods
	2.3. UK nutrient profile model (NPM)
	2.4. Statistical analyses

	3. Results
	3.1. Packaged snack food and beverage products
	3.2. Food and beverage quality (child-oriented products)
	3.3. Food advertisement (child-oriented)

	4. Discussion
	4.1. Limitations & future research

	5. Conclusions
	Funding source
	Conflict of interest
	Acknowledgments
	References


