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Abstract: Despite growing interest from government agencies, non-governmental organizations and
school boards in restricting or regulating unhealthy food and beverage marketing to children, limited
research has examined the emerging knowledge base regarding school-based food and beverage
marketing in high-income countries. This review examined current approaches for measuring
school food and beverage marketing practices, and evidence regarding the extent of exposure and
hypothesized associations with children’s diet-related outcomes. Five databases (MEDLINE, Web
of Science, CINAHL, Embase, and PsycINFO) and six grey literature sources were searched for
papers that explicitly examined school-based food and beverage marketing policies or practices.
Twenty-seven papers, across four high-income countries including Canada (n = 2), Ireland (n = 1),
Poland (n = 1) and United States (n = 23) were identified and reviewed. Results showed that three
main methodological approaches have been used: direct observation, self-report surveys, and
in-person/telephone interviews, but few studies reported on the validity or reliability of measures.
Findings suggest that students in the U.S. are commonly exposed to a broad array of food and
beverage marketing approaches including direct and indirect advertising, although the extent of
exposure varies widely across studies. More pervasive marketing exposure was found among
secondary or high schools compared with elementary/middle schools and among schools with
lower compared with higher socio-economic status. Three of five studies examining diet-related
outcomes found that exposure to school-based food and beverage marketing was associated with
food purchasing or consumption, particularly for minimally nutritious items. There remains a need
for a core set of standard and universal measures that are sufficiently rigorous and comprehensive
to assess the totality of school food and beverage marketing practices that can be used to compare
exposure between study contexts and over time. Future research should examine the validity of
school food and beverage marketing assessments and the impacts of exposure (and emerging policies
that reduce exposure) on children’s purchasing and diet-related knowledge, attitudes and behaviors
in school settings.

Keywords: advertising as topic; marketing; food; beverage; food advertising; food marketing;
youth; school

1. Introduction

Improving the eating habits and nutritional health of children and adolescents is a priority area for
public health efforts in North America and Europe [1,2], particularly because the prevalence of adverse
nutrition-related outcomes, including type 2 diabetes, and obesity, remains high [3]. Childhood and
adolescence is frequently recognized as a critical time for the development of healthy eating habits [4–6].
Yet international findings indicate that most school-age youth in high-income countries do not meet
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dietary recommendations [7–12], and instead consume diets that are too high in total energy, saturated
fat, sugar, and sodium, and too low in fruits, vegetables, whole grains and other key nutrients such
as calcium, vitamin D, and fiber [7,8,13]. Moreover, diet quality may decline as children become
older and move into secondary school [14], where intake of fruits, vegetables, and milk decrease and
consumption of sugar sweetened beverages (SSBs) increase [15,16].

The determinants of dietary intake are complex, and food choices are influenced by a multitude of
factors. Approaches to improving the dietary behaviors of children and adolescents frequently focus at
the individual- or social environmental-levels [17], however recent evidence indicates that the physical
environment, which includes the food environment, within communities may shape children’s dietary
practices above and beyond these factors [18–21]. The food environment has been conceptualized by
Glanz et al. as including four aspects: (1) the community nutrition environment (e.g., type and location
of food outlets); (2) the consumer nutrition environment (e.g., availability of healthy food options);
(3) the organizational nutrition environment (e.g., food access in settings such as schools) and; (4) the
information environment (e.g., food marketing and advertising) [22]. Both individual perceptions
and physical characteristics of the food environment can impact food-related decisions, influencing
the type and amount of food and beverages consumed, and thus overall dietary quality and health
outcomes [19,23].

Children and adolescents spend many of their waking hours at school where they consume
approximately one-third of their daily energy intake [24,25]. Therefore, understanding how school
food environments impact food choices is particularly important and a potentially salient component
of emerging public health approaches to improving youth dietary outcomes. School food environment
assessments are increasingly common in the academic literature [26–29], yet most have overlooked
the ‘information environment’ that lies within these settings. Evidence suggests that food and
beverage marketing impacts children’s food preferences, requests, choices, and health-related outcomes
including overweight and obesity [30], and that exposure differs by race/ethnicity and income [31];
however, much of this work has focused on exposure channels (e.g., television) rather than settings
(e.g., schools) [30]. In 2009, in the United States (USA) alone, nearly $150 million was spent by food
and beverage companies to market their products in schools [32] since young people constitute a
captive audience with tremendous buying power [33]. Commonly reported school food and beverage
marketing activities include: (1) direct advertising (e.g., advertisements placed around campus on
scoreboards, billboards, or posters); (2) indirect advertising (e.g., corporate sponsored curricula,
coupons, or contests); (3) product sales (e.g., exclusive soft drink contracts, cash rebate programs) and;
(4) market research (e.g., surveys, panels, or taste-tests) [34–36].

Despite interest from a variety of stakeholder groups including government agencies,
non-governmental organizations and school boards in regulating food and beverage marketing to
children in several countries [37–39], key questions remain. To date, no comprehensive review has
synthesized the current knowledge base, assessed the methodological quality of current studies,
or identified key gaps in the literature related to researching or evaluating school food and beverage
marketing practices. To address current gaps in knowledge, the objectives of this study were to:
(1) identify and summarize approaches for assessing the food and beverage marketing environment in
schools; (2) examine current evidence regarding the extent to which students in developed countries
are exposed to food and beverage marketing at school; (3) determine whether exposure differs by
student- and/or school-level characteristics; (4) assess whether exposure is associated with students’
diet-related outcomes; and (5) identify information gaps and future research directions needed to
inform emerging policies and practices designed to reduce the deleterious impacts of school-based
food and beverage marketing.

2. Materials and Methods

We searched five academic databases (MEDLINE, Web of Science, CINAHL, Embase, and PsycINFO)
and six relevant grey literature sources (i.e., the Grey Literature Report, the World Health Organization
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Library Database, the World Advertising Research Center website, the Food Marketing Workgroup
website, the National Cancer Institute instrument database, and the Rudd Center for Food Policy and
Obesity website) for documents published prior to 2016. The search strategy included a combination
of medical subject heading (MeSH) searches and free-text searches using commonly used terms
(see Figure 1). The initial search strategy was developed in MEDLINE, and was iteratively refined
and adapted for the remaining databases. Database and grey literature source searches were completed
between 14 and 31 July 2015.
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Figure 1. Flow diagram of records identified through review.

Marketing (including to children at schools) occurs by integrating several tools: product, price,
place, and promotion, collectively known as the ‘marketing mix’ [40]. The primary focus of this review
was the study of ‘promotion’ described as the persuasive communication techniques used to relay
information to the consumer, of which advertising is a large part. More specifically, this review was
guided by the 2012 World Health Organization report on the marketing of foods and non-alcoholic
beverages to children [36], in which commercial activities at schools are grouped into one of four
categories: direct advertising, indirect advertising, product sales, and market research. The main
search terms were therefore organized as follows: (1) marketing (e.g., advertising, sponsorship,
coupons), (2) food (e.g., fast food, sugar-sweetened beverages, candy), and (3) schools (e.g., elementary,
middle, high), with pre-determined limits of English language publications using only human subjects.
To begin, reference titles (and abstracts where the title was not obvious) were reviewed. References
were retained if they included a general focus on the school food environment (first round of review),
followed by a review of the full abstracts. References were retained if they included a specific focus
on food or beverage marketing policies or practices in schools (second round of review). Studies
were excluded if the setting was anything other than schools (e.g., homes, daycares). Studies solely
discussing the availability or sale of competitive foods were excluded because they fell outside
the ‘marketing mix’ category (i.e., promotion) of interest, as were studies that did not specifically
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describe school-level marketing exposures (e.g., studies that focused on school district or state-level
policies only). A hand search was conducted and reference lists were further screened to identify
additional studies.

A data extraction form was developed and key information was pulled from each article.
Information pertaining to methods of data collection and administration time, instrument development
and psychometric properties, and key measured marketing variables were extracted to summarize
the approaches used to measure food and beverage marketing practices in school settings (Table S1).
Additionally, current evidence about school food and beverage marketing exposure, differences in
exposure by student- and/or school-level characteristics, and associations with diet-related outcomes
were also extracted from each article (Table S2). This review was informed by the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [41].

3. Results

Table S1 summarizes the 27 cross-sectional studies (n = 20 unique data sources) from high-income
countries that met the inclusion criteria. More than half (n = 15) of the studies were published between
2010–2015, and only two [42,43] before 2005. The majority of studies (n = 23, n = 16 unique) were
conducted in the US, with the remainder drawn from Canada (n = 2), Ireland (n = 1), or Poland (n = 1).
Ten studies (8 unique) sampled only secondary schools (e.g., grades 9–12), two studies included
only elementary schools (e.g., kindergarten-grade 7), and one study included only middle schools
(e.g., grades 6–8). The remaining studies (n = 14, n = 9 unique) were comprised of some combination
of elementary, middle or secondary schools.

3.1. Overview of Approaches for Assessing School Food and Beverage Marketing

Three methodological approaches have been used to measure food and beverage marketing
exposure within schools: direct observations, self-report surveys, and in-person or telephone interviews
with school administrators or staff. Twenty-three studies (n = 16 unique) used one method of
assessment and four studies used two methods in combination; eight studies directly measured food
and beverage marketing in schools and 23 (n = 16 unique) studies used indirect observation to measure
individuals’ (e.g., administrators’) perceptions of the school food and beverage marketing environment.

3.1.1. Direct Observations

Direct observations were conducted in 8 studies [44–51] completed by either: (1) trained research
staff/project coordinators (n = 6); (2) university or high school students (n = 2) and/or; (3) school
nurses (n = 1). The reported time to administer various tools ranged between 1 and 3 h per school.
The California Project Lean (CPL) School Food and Beverage Marketing Assessment Tool (FBMS) [35]
was the only instrument used in multiple studies as it was developed for one study [46] and
adapted/used by three other studies [45,47,50]. The remaining tools were adapted from studies
assessing food and beverage marketing in other channels (e.g., television) or newly created. Some form
of instrument-, field-, or pilot-testing (four studies) and/or intra- or inter-rater reliability (four studies)
was cited as having been completed among direct observation studies. Where noted, observational
tools or coding protocols exhibited moderate or strong inter-rater reliability with Spearman correlations
ranging from 0.56 to 0.72 (where moderate is 0.40–0.59 and strong is 0.60–0.79) [50] and Cohen’s Kappa
ranging from 0.78 to 0.95 (where substantial and near perfect agreement are 0.61–0.80 and 0.81–1.0,
respectively) [47,48,51].

All studies using observational methods assessed some form of direct advertising (e.g., ads in
school buildings). Typically, these studies captured the number, type, and locations of food and
beverage advertisements, and the kind and relative healthfulness of products promoted compared to
national standards such as USDA foods of minimal nutritional value [52] or regional guidelines [53].
Some studies further assessed presence of indirect advertising, product sales, or market research.
Compliance with laws or policies restricting food and beverage marketing in schools was examined in
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two studies [50,51]. Studies using observational methods tended to capture more specific details, such
as number of food and beverage marketing instances and types of products promoted within schools,
which allowed for a greater understanding of the frequency and nutritional content of products
featured in the marketing.

3.1.2. Self-Report Surveys or Questionnaires

Nineteen studies [24,42,43,49,54–68] (drawing from 12 unique research projects) used self-report
surveys, where respondents were asked to independently answer questions such as their perceptions
of the school food and beverage marketing environment. Eighteen studies (using 11 unique surveys)
were completed by school personnel, typically a principal or food service director, and one study was
a web-based questionnaire completed by students. Time to complete the surveys was reported to be
between 15 and 45 min although many also included measures unrelated to school food marketing.
Several studies using self-report surveys used the same or very similar questions, for example,
“Does your district or school have an existing exclusive beverage contract in place?” to obtain
information about the frequency of food and beverage marketing and related policies. Pilot-testing
was reported as completed for seven out of 19 studies (four of which were unique), however, just three
studies (all appeared to draw on the same data set) reported undergoing psychometric testing, where
phone interviews were conducted to validate key variables of interest. No studies mentioned the type
of validity assessed or key findings from validation approaches.

All studies using self-report survey methods assessed perceptions of food and beverage marketing
in schools, and often assessed direct advertising related to the type (e.g., posters, supplies, curricula)
and location (e.g., cafeteria, hallway, classroom) of marketing. Ten studies (six unique) examined
product sales in the form of an exclusive beverage contract and six studies (four unique) examined
whether schools had a policy restricting food and beverage marketing. Still, other studies aimed to
understand the prevalence of indirect marketing such as textbook covers, coupons, or sponsorship
of school events. Studies using self-report surveys commonly focused on the presence/absence of a
particular form of food and beverage marketing in schools.

3.1.3. Interviews

Four studies [45,46,50,69] used in-person or telephone interviews, typically in combination with
direct observation methods. Interviews were usually conducted with school administrators or food
service directors, either by trained research staff/project coordinators or in one study, dietetic interns.
Interviews reportedly took between 10 and 40 min to complete. The interview questions were not
reported as having been adapted from other sources.

Studies using in-person or telephone interview methods were designed to capture aspects of the
food and beverage marketing environment that are not always obvious during school walk-throughs.
For instance, this assessment method frequently focused on policies pertaining to food and beverage
marketing within schools, as well as whether exclusive beverage contracts, corporate sponsored
fundraising, scholarships, or sponsorship of school events, and/or indirect advertising such as the use
of textbook covers, coupons, or equipment and supplies were allowed.

3.1.4. Strengths and Limitations of Assessment Approaches

Observational techniques offer an opportunity to directly assess food and beverage marketing and
often provide a greater level of detail about the total number of advertisements and specific products
promoted than other approaches. Observations may minimize bias compared to subjective reports,
particularly when photographs are taken because they can aid in coding activities and do not rely on
respondents’ memory or personal knowledge. However, this method is time consuming and generally
takes a greater number of resources to complete, limiting study scope and sample size. Alternatively,
self-report surveys and interviews can be used when perceptions are of interest, resources are limited,
or if the target sample is large and difficult to reach in person. Self-report approaches are subject
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to bias (e.g., social desirability, where respondents answer in a way that portrays their school in a
favorable manner) and reporting error (e.g., under- or over-reporting) given that they rely on accounts
from school administrators or staff. Since respondents may not be aware of all of the various types of
food and beverage marketing practices within their school, the full scope of activities may be missed.
Still, this approach offers the opportunity to inquire about less visible forms of marketing such as
scholarship programs or fundraising efforts that cannot be directly observed.

3.2. Exposure to Food and Beverage Marketing in Schools

Table S2 summarizes the studies that have described students’ food and beverage marketing
exposure in schools in developed countries published prior to 2016. Generally, exposure was described
within three main categories: (1) direct advertising; (2) indirect advertising and; (3) product sales.
Findings pertaining to the fourth category (e.g., market research) [34–36], were not commonly reported
and therefore not included here. Two studies formally assessed compliance with food marketing laws
or policies according to specific nutrition guidelines, while other studies rated the relative healthfulness
of the items advertised in schools.

3.2.1. Direct Advertising

Two nationally representative studies using self-report survey approaches from the US [66,69]
described relatively low prevalence (<10% of schools sampled) of direct advertising by way of
appropriation of space (e.g., the posting of a brand or logo, for example on scoreboards). These
findings contradict several studies which yielded substantially higher estimates of the frequency and
prevalence of marketing activities. For example, in other regional or state-representative studies,
the most common forms of direct advertising were via posters or signs found in 83–90% of schools
sampled [45,46] and vending machines found in 62–100% of schools [44,64]. Food and beverage coolers
or display cases, as well as school yearbooks were also cited as advertising corporate logos or brand
names [46,50]. Advertisements were frequently reported in locations such as cafeterias, hallways,
and gymnasiums/playing fields [48,51,64]. Advertisements in other locations, for instance school
newspapers, public-address systems, or buses, were reported less often [46,64].

3.2.2. Indirect Advertising

Indirect advertising was assessed in slightly less than half (n = 11) [42,43,45,46,50,56–58,63,66,69]
of the studies included here. Four studies [35,45,58,69] reported on the use of educational materials
or curricula created by food companies, where use ranged from 2% [69] to 26% [35] of schools.
Sponsorship of school events was reported in seven studies [45,50,56–58,66,69]. Although one
study [45] reported that less than 5% of their randomly selected sample of Maryland (USA) schools
marketed foods via sponsorship, other studies found the proportion to be higher. Using nationally
representative samples, sponsorship of programs or activities was reported in 11% of US elementary,
middle, and high schools [69] and 21% of US high schools [66]. Sponsorship of competitions or events
were reported in two studies, occurring in 40% of Irish schools [58] and 45% of a sample of Maine (USA)
schools [50]. Only seven studies examined the use of coupons. French et al. [43] found that 22% of the
336 respondents from a state-wide census survey of Minnesota (USA) high school principals allowed
food/beverage coupons to be distributed to students, and, while Terry-McElrath and colleagues [66]
found that food coupons were the most frequent type of commercialism in elementary schools (e.g., 64%
of students were exposed to food coupons), they were less prevalent in middle and high school (e.g., just
5% and 6% of students, respectively, received food coupons).

3.2.3. Product Sales

Products sales, primarily exclusive beverage contracts, were measured in 15 studies
[24,42,43,45,46,50,55–57,64–69]. Molnar [69] reported that exclusive agreements were present in 21% of
schools sampled across the USA, however other studies reported that 49% [64], 55% [55], 70% [66], and
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nearly 80% [43] of sampled schools had a contract with either a food or beverage company. Food-based
fundraising with branded products was also reported. One study [46] found that all 20 public high
schools in their California (USA) sample had used branded food and beverage products in fundraisers,
where others found that these activities were present in 36% [69], 50% [45], and 70% [50] of schools.
As noted in work from the Center for Science in the Public Interest (CSPI) [45], fundraisers typically
were for candy, baked goods, soda, or fast food or other restaurant food; items that tend to be energy
dense and nutrient poor and discouraged for consumption given their misalignment with current
nutrition guidelines.

3.2.4. Policies and Guidelines

Presence (or absence) of policies or guidelines regulating food and beverage marketing in schools
were examined in 8 studies [45,46,58–60,62,63]. In a census survey of Irish schools, Kelly et al. [58]
reported that <10% of sampled schools had a policy regarding commercial sponsorship from
food companies. CSPI [45] found that only half of the 36 schools sampled had a verbal/written
policy specifically addressing food advertising. Similarly, in a random sample of Minnesota (USA)
middle/high school principals, Larson and colleagues [59] found the proportion of schools with
policies that banned advertising on school grounds or buildings to be 46% and 61%, respectively.
Additionally, Phillips et al. [63] indicated that slightly less than half (43%) of their Arkansas (USA)
sample (n = 832 schools) reported a policy prohibiting commercial food advertising on campus.

Two studies [50,51] examined whether items promoted in schools complied with laws or policies
restricting school food and beverage marketing. Polascek and colleagues [50] examined compliance
with a state of Maine (USA) law that limits the marketing of foods of minimal nutritional value
(FMNV) based on USDA standards for FMNV 52 in public schools (the USDA FMNV standards in
schools were replaced with the Smart Snacks in School standards beginning in school year 2014–2015).
The authors found that marketing of non-compliant items, for example Coca-Cola or Pepsi, was
present namely on vending machines and scoreboards in 85% of their randomly selected sample of
20 schools. Overall, an average of 12 instances of non-compliant marketing was found per school.
Similarly, Velazquez et al. [51] examined school-level compliance with a district-wide policy prohibiting
commercial products from being advertised in schools in Vancouver (Canada), unless approved as
having explicit educational value. Promotions for commercial items were identified in ~45% of schools,
and comprised nearly 1/3 of all promotions. Additionally, more than half (55%) of the 23 schools
sampled had promotions for items prohibited for sale by provincial (British Columbia) school nutrition
guidelines [51].

3.2.5. Relative Healthfulness of Products Marketed

While beverage vending machines in samples of Canadian and American schools frequently
depicted advertisements for branded bottled water (e.g., Dasani or Aquafina) [44,50,51], advertisements
featuring SSBs (e.g., Snapple, Powerade, Gatorade) were also common [44,50,51]. Other studies found
nutrition education messages on 13% [51], 30% [48], and 49% [46] of advertisements; yet many studies
indicated that marketing promoted unhealthy products [45–49,51]. For example, CSPI [45] found that
58% of food and beverage marketing posters were for restaurants, prepared foods, and soft drinks.
Similarly, Craypo [46] reported that nearly 65% of vending machine advertisements were for SSBs,
where Findholt [47] and Mazur [49] found that ~60% of messages in classrooms and school stores,
respectively, were for ‘unhealthy’ products.

3.3. Differences in Food and Beverage Marketing Exposure by Student- and/or School-Level Characteristics

3.3.1. School Type

Three studies [51,57,66] found that advertisements were significantly more prevalent among
secondary schools than middle/elementary schools, as was food company sponsorship [56]. Another
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study [45] found that the amount of advertising varied by grade level (e.g., branded curricula is
more prevalent in elementary schools, whereas vending machine marketing is more frequent in
middle/high school) and one study found that having a policy prohibiting commercial food advertising
on campus was more likely among elementary schools than high schools [63]. Moreover, in a nationally
representative sample of 287 US schools, Briefel et al. [24] found that the presence of an exclusive
beverage contract was significantly more common in high schools than elementary schools; other
studies echoed these findings [55–57,67]. One Polish study [49] found no significant differences in
advertising by school type and another Minnesota (USA) study found that the mean number of
locations where schools banned advertising did not differ by school type [59].

3.3.2. Socio-Economic Status

Three studies [48,57,66] found significant associations between advertising exposure and SES.
Drawing from a nationally representative sample of US schools and students, Johnston et al, [57]
found that exposure to soft drink advertising differed by SES (using self-reported parental education
as a proxy), where a greater percentage of students in low-SES high schools were exposed to such
advertising compared with students in high-SES high schools (29% versus 13% respectively, p < 0.001).
Similarly, Terry-McElrath et al. [66] found that an exclusive beverage contract in middle/high
schools was significantly more likely in schools characterized as mid- or low-SES schools, defined
based on the proportion of students eligible for free/reduced price lunches (15–39% and ≥40%
respectively); yet Finkelstein et al. [55] found no statistically significant differences in the presence
of an exclusive beverage contract between schools where ≤50% students qualified for free/reduced
lunch (considered the proxy for higher-SES schools) compared to schools where >50% of children
qualified for free/reduced lunch. One study of middle schools in Texas (USA) [48] found a significant
association in the opposite direction, such that the mean number of advertisements was significantly
higher for more affluent schools than more economically disadvantaged schools (≥60% of students
qualified for free/reduced price lunch) (p < 0.001). Larson et al. [59] found that the mean number of
locations where schools banned advertising did not differ by school SES.

3.3.3. Racial/Ethnic Background

Johnston et al. [57] found some differences in advertising exposure according to the racial/ethnic
makeup of students in sampled schools. For instance, the percentage of students in middle schools
allowing soft drink bottlers to advertise was higher among schools with higher proportions of
students characterized as primarily White or Black compared with predominantly Hispanic students.
Terry-McElrath and colleagues [66] found differences in exclusive beverage contracts by student
race/ethnicity for both middle and high schools (where exposure was significantly higher for students
in schools with predominately White versus Black students); however, Finkelstein et al. [55] reported
no statistically significant differences. Students attending high schools with predominately White
students compared to those with mainly Black or Hispanic students were also significantly more likely
to be exposed to school event sponsorships [66]. Larson [59] found the mean number of locations where
schools banned advertising did not differ by ethnic minority enrolment levels, but Nanney et al. [62]
did. Latimer [48] reported the mean number of advertisements as significantly lower among schools
with a higher percent minority students (p < 0.001).

3.3.4. Geographic Location

Adachi-Mejia et al. [44] examined whether exposure to advertising differed by geographic location
(e.g., urban, town and rural) among 26 high schools in New Hampshire (USA) and Vermont (USA), but
found no statistically significant differences. Similarly, Larson [59] reported no statistically significant
differences in the mean number of locations where schools banned advertising by geographic location,
however, Nanney et colleagues [62] indicated that the mean number of banned locations was higher
for urban and suburban schools that town/rural schools. Similarly, in a state-wide random sample of
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Minnesota (USA) middle/high school principals, Caspi et al. [54] indicated that both city and suburban
schools were significantly more likely than rural/town schools to ban advertisements for low nutrient
energy dense foods on school grounds.

3.4. Associations between Exposure to Food and Beverage Marketing and Diet-Related Outcomes

3.4.1. Food Purchasing and Consumption

There is some cross-sectional evidence (3 of 5 studies) that exposure to food marketing at school
may shape food purchasing and consumption, particularly for minimally nutritious food items.
For example, Mazur et al. [49] found that advertising a specific food on school store windows was
associated with purchase of that food (p < 0.001), and Minaker et al. [61] found that perceived presence
of snack or beverage logos at school was associated with a higher frequency of students purchasing
food or beverages from vending machines (p < 0.0001). Additionally, Minaker et al. [61] found that
students who reported the presence of snack logos in their schools were 1.3 times more likely to
consume both salty snacks and candy than students who reported no logos (p < 0.0001 for both),
but the reported presence of beverage logos in schools was not significantly associated with soft drink
consumption (p = 0.06). Findings from Briefel and colleagues [24] indicated that energy intake from
SSBs was significantly higher among students attending schools with an exclusive beverage contract.
Larson et al. [59] found that the total number of locations where a school banned advertising was
unrelated to school-level mean intakes of fruit, vegetables, and SSBs.

3.4.2. Other Diet-Related Outcomes

The extent of soft drink advertisements in schools (e.g., schools with a higher number of locations
where soft drink advertisements were present) was marginally associated with lower mean daily
participation in the school lunch program (p < 0.07) [65], perhaps because such advertising increases
students’ interest in purchasing a la carte items and they therefore opted out of the meal program. One
Canadian study [61] found that neither the perceived presence of snack logos nor the perceived
presence of beverage logos was significantly associated with self-reported overweight/obesity
(p = 0.274 and p = 0.812, respectively).

4. Discussion

This review offers a broad description of the most common approaches and measures used to
examine the school-based food and beverage marketing environment. The majority of studies used
direct observations, self-report or in-person/telephone interviews, and assessed some combination
of direct advertising, indirect advertising and product sales. The number and types of marketing
features measured was highly variable across studies making direct comparisons between studies
or geographic regions challenging. There is currently no “gold standard” instrument or measures of
school food and beverage marketing exposure and little psychometric testing or validation of tools
has been reported to date. Where appropriate, intra- or inter-rater agreement and test-retest reliability
should be conducted to give future users an idea of how reproducible findings may be. To assess
validity, comparing multiple instruments (e.g., self-report with direct observation) would be important
in determining instrument quality and convergence. Moreover, no studies addressed issues pertaining
to participants’ ability to fully report on all aspects of the food and beverage marketing environment
in schools. As such, we do not know yet how comprehensive, accurate, or biased subjective reports
might be and how they compare with other more objective assessment tools. Future research could
address these issues or attempt to measure potential biases.

This review also offers a summary of the degree to which students are exposed to food and
beverage marketing and, a preliminary understanding of whether exposure differs by student- and/or
school-level characteristics. As noted elsewhere [34], this review confirms that exposure to school
food and beverage marketing is common in the US, but varies depending on geographic context.
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Emerging evidence from other countries indicates similar results, yet research with larger, nationally
representative samples are needed to generalize such findings in other jurisdictions such as Canada
where there is growing federal discussion of restricting commercial marketing of unhealthy foods and
beverage to children [37]. Moreover, because studies have tended to focus on just some marketing
elements and are therefore not sufficiently comprehensive, it is difficult to understand the totality
of food and beverage marketing that students are exposed to. Developing a core set of measures
that can be used by researchers, policy-makers, schools or community groups may be particularly
useful in helping key stakeholders track changes over time and make comparisons across samples.
Moreover, standardized measures could help determine how much exposure is “a lot” and ultimately
meaningful to inform and support targeted policy efforts designed to restrict unhealthy food and
beverage marketing and shift students’ food and beverage choices to products that meet national or
international nutritional guidelines.

Evidence suggests that the overall prevalence of advertising was significantly higher among
secondary schools than middle/elementary schools, likely owing to differences in food environment
characteristics and policies between these contexts. For instance, North American secondary schools
generally offer students more opportunities to purchase food on campus than middle/elementary
schools [70], making these settings more attractive to food and beverage companies that wish to
promote their products and harness the purchasing power of students. Additionally, some work
pointed to differences in the prevalence of school food and beverage marketing by SES, echoing
work conducted on television suggesting lower SES groups are exposed to greater amounts of
advertising [31]. These findings may be the result of lower-income schools attempting to generate
funds to fill budgeting gaps [30,71]. Regardless, slightly more than half of the studies examined
differences in exposure to advertising by student- and/or school-level characteristics, and more work,
particularly with larger representative samples, is needed to conclude that systematic differences in
exposure to food and beverage marketing exist in schools.

Findings from this review demonstrate that at school, much of the food and beverage marketing
children see is for items they are discouraged from consuming by national dietary guidelines and
nutrition education messaging. However, studies measuring the relative healthfulness of marketed
items used different regional or national nutritional metrics and definitions of healthy foods. Future
research should consider using standardized measures, either national or international, that quantify
the extent to which the food and beverage products marketed to children and adolescents are high in
sugar, sodium, and saturated fat. Doing so would allow for comparisons across school-based studies,
as well as to those set in other child-oriented locations (e.g., daycares, recreation centers). Few studies
have assessed whether exposure to marketing is associated with students’ dietary intake at school and
if so, which types, quantities and duration of exposure are most salient. Still, preliminary evidence
suggests that exposure to school food and beverage marketing may shape children’s food purchasing
and consumption, particularly for minimally nutritious food items. Given the cross-sectional nature
of these studies, it is also possible that youth who purchase and consume such items may be more
likely to pay attention to marketing practices. Comprehensively measuring the full spectrum of
marketing activities within schools may contribute to improved understanding of such an ‘exposure’
threshold, and whether one form of marketing is more or less important than others in influencing
food practices. Future research should move beyond focusing solely on describing the school food and
beverage marketing environment and consider testing whether exposure is associated with meaningful
diet-related outcomes among students, for example cognitive (e.g., brand awareness/recognition),
behavioral (e.g., food purchases, dietary intake), or health-related (e.g., weight perceptions and
chronic disease risk factors). Obtaining qualitative insight regarding perspectives of students, parents,
and school stakeholders may also prove useful. Moreover, longitudinal monitoring is needed for
determining if emerging policies aimed at reducing exposure impact what children see and ultimately
choose to eat.
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To our knowledge, this study is the first comprehensive review focusing on food and beverage
marketing in schools. Offering a narrative integration of the relevant evidence illustrates important
gaps in knowledge and measurement, which can inform and advance school food initiatives. Articles
were gathered from a variety of databases and grey literature sources, aiding in the comprehensiveness
of the chosen studies. We retained all references with a broad focus on the school food environment
in our initial round of review, before looking more closely at whether aspects of food and beverage
marketing were present. Despite these efforts, it is possible that we missed other measures embedded
in larger school food environment studies or unpublished evaluations. Nevertheless, this review is
timely given recent policy recommendations put forth by non-governmental organizations urging
government entities to protect children from influential food and beverage marketing practices [38,72].

5. Conclusions

This review indicates that the evidence base on this topic, while growing, is still nascent both in
terms of the number and comprehensiveness of studies. Children are exposed to a significant amount of
unhealthy food and beverage marketing at schools in the US, and to some extent in Canada and Europe.
Yet, research must determine whether (and if so, how much) exposure is important in influencing
students’ diet-related outcomes while at school, using sampling approaches that allow findings to be
generalized to locations outside of the US. To do this, a core set of standard and universal measures
are needed that are sufficiently rigorous and comprehensive to assess the totality of school food and
beverage marketing practices that students are exposed to. Agreeing on such measures is challenging,
however, a standard set of measures (that can be expanded upon based on need) could prove useful
in comparing exposures (and related outcomes) in diverse populations, and for identifying effective
strategies to mitigate the potentially harmful impacts of food and beverage marketing on children.

Supplementary Materials: The following are available online at www.mdpi.com/1660-4601/14/9/1054/s1,
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exposure, differences in exposure by student- or school-level characteristics, and associations with children’s
diet-related outcomes among examined studies (n = 27 studies), Search Strategy S1: Web of Science Core Collection,
Search Strategy.

Acknowledgments: Cayley Velazquez received funding support from the Canadian Institutes of Health Research
Postdoctoral Fellowship Award (FRN 127338). Funding support also stemmed from the Canadian Institutes of
Health Research Operating Grant entitled ‘What Shapes Food Practices on School Days? Examining the Role of
the School Food Environment’ (FRN 119577).

Author Contributions: C.E.V. and J.L.B. conceived the study; C.E.V. performed the literature search, data
extraction and lead the analysis; C.E.V. lead the writing of the paper; J.L.B. contributed to the writing of the paper;
all authors contributed to the interpretation of the findings, editing of the text, and reviewed and approved the
final draft of the paper.

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

References

1. Health Canada. Nutrition and Healthy Eating. Available online: http://www.hc-sc.gc.ca/fn-an/nutrition/
index-eng.php (accessed on 12 June 2017).

2. World Health Organization. European Strategy for Child and Adolescent Health and Development; WHO Regional
Office for Europe: Copenhagen, Denmark, 2005.

3. Marshall, S.; Burrows, T.; Collins, C.E. Systematic review of diet quality indices and their associations with
health-related outcomes in children and adolescents. J. Hum. Nutr. Diet. 2014, 27, 577–598. [CrossRef]
[PubMed]

4. Kelder, S.H.; Perry, C.L.; Klepp, K.I.; Lytle, L.L. Longitudinal Tracking of Adolescent Smoking,
Physical-Activity, and Food Choice Behaviors. Am. J. Public Health 1994, 84, 1121–1126. [CrossRef] [PubMed]

5. Birch, L.L.; Fisher, J.O. Development of eating behaviors among children and adolescents. Pediatrics 1998,
101, 539–549. [PubMed]

www.mdpi.com/1660-4601/14/9/1054/s1
http://www.hc-sc.gc.ca/fn-an/nutrition/index-eng.php
http://www.hc-sc.gc.ca/fn-an/nutrition/index-eng.php
http://dx.doi.org/10.1111/jhn.12208
http://www.ncbi.nlm.nih.gov/pubmed/24524271
http://dx.doi.org/10.2105/AJPH.84.7.1121
http://www.ncbi.nlm.nih.gov/pubmed/8017536
http://www.ncbi.nlm.nih.gov/pubmed/12224660


Int. J. Environ. Res. Public Health 2017, 14, 1054 12 of 15

6. Craigie, A.M.; Lake, A.A.; Kelly, S.A.; Adamson, A.J.; Mathers, J.C. Tracking of obesity-related behaviours
from childhood to adulthood: A systematic review. Maturitas 2011, 70, 266–284. [CrossRef] [PubMed]

7. Health Canada. Do Canadian Adolescents Meet their Nutrition Requirements through Food Intake
Alone? Available online: http://www.hc-sc.gc.ca/fn-an/surveill/nutrition/commun/art-nutr-adol-eng.php
(accessed on 12 June 2017).

8. Veugelers, P.J.; Fitzgerald, A.L.; Johnston, E. Dietary intake and risk factors for poor diet quality among
children in Nova Scotia. Can. J. Public Health 2005, 96, 212–216. [PubMed]

9. Munoz, K.; Krebs-Smith, S.; Ballard-Barbash, R.; Cleveland, L. Food Intake of US Children and Adolescents
Compared with Recommendations. Pediatrics 1997, 100, 323–329. [CrossRef] [PubMed]

10. Savige, G.S.; Ball, K.; Worsley, A.; Crawford, D. Food intake patterns among Australian adolescents. Asia Pac.
J. Clin. Nutr. 2007, 16, 738–747. [PubMed]

11. Kim, S.A.; Moore, L.V.; Galuska, D.; Wright, A.P.; Harris, D.; Grummer-Strawn, L.M.; Merlo, C.L.;
Nihiser, A.J.; Rhodes, D.G. Vital Signs: Fruit and Vegetable Intake Among Children—United States,
2003–2010. MMWR Morb. Mortal. Wkly. Rep. 2014, 63, 671–676. [PubMed]

12. Garriguet, D. Canadians’ eating habits. Health Rep. 2007, 18, 17–32. [PubMed]
13. Rangan, A.M.; Randall, D.; Hector, D.J.; Gill, T.P.; Webb, K.L. Consumption of ‘extra’ foods by Australian

children: Types, quantities and contribution to energy and nutrient intakes. Eur. J. Clin. Nutr. 2008, 62,
356–364. [CrossRef] [PubMed]

14. Velazquez, C.E.; Black, J.L.; Billette, J.M.; Ahmadi, N.; Chapman, G.E. A Comparison of Dietary Practices at
or En Route to School between Elementary and Secondary School Students in Vancouver, Canada. J. Acad.
Nutr. Diet. 2015, 115, 1308–1317. [CrossRef] [PubMed]

15. Lytle, L.; Seifert, S.; Greenstein, J.; McGovern, P. How do children’s eating patterns and food choice change
over time? Results from a cohort study. Am. J. Health Promot. 2000, 14, 222–228. [CrossRef] [PubMed]

16. Cavadini, C.; Siega-Riz, A.M.; Popkin, B.M. US adolescent food intake trends from 1965 to 1996. Arch. Dis.
Child 2000, 83, 18–24. [CrossRef] [PubMed]

17. Story, M.; Neumark-Sztainer, D.; French, S. Individual and environmental influences on adolescent eating
behaviors. J. Am. Diet. Assoc. 2002, 102 (Suppl. 3), S40–S51. [CrossRef]

18. Lamichhane, A.P.; Mayer-Davis, E.J.; Puett, R.; Bottai, M.; Porter, D.E.; Liese, A.D. Associations of built
food environment with dietary intake among youth with diabetes. J. Nutr. Educ. Behav. 2012, 44, 217–224.
[CrossRef] [PubMed]

19. Van Hulst, A.; Barnett, T.; Gauvin, L.; Daniel, M.; Kestens, Y.; Bird, M.; Gray-Donald, K.; Lambert, M.
Associations Between Children’s Diets and Features of Their Residential and School Neighborhood Food
Environments. Can. J. Public Health 2012, 103, S48–S54.

20. Jennings, A.; Welch, A.; Jones, A.P.; Harrison, F.; Bentham, G.; van Sluijs, E.M.; Griffin, S.J.; Cassidy, A. Local
food outlets, weight status, and dietary intake: Associations in children aged 9–10 years. Am. J. Prev. Med.
2011, 40, 405–410. [CrossRef] [PubMed]

21. Engler-Stringer, R.; Le, H.; Gerrard, A.; Muhajarine, N. The community and consumer food environment
and children’s diet: A systematic review. BMC Public Health 2014, 14, 522. [CrossRef] [PubMed]

22. Glanz, K.; Sallis, J.F.; Saelens, B.E.; Frank, L.D. Healthy nutrition environments: Concepts and measures.
Am. J. Health Promot. 2005, 19, 330–333. [CrossRef] [PubMed]

23. Lucan, S.C.; Mitra, N. Perceptions of the food environment are associated with fast-food (not fruit-
and-vegetable) consumption: Findings from multi-level models. Int. J. Public Health 2012, 57, 599–608.
[CrossRef] [PubMed]

24. Briefel, R.R.; Crepinsek, M.K.; Cabili, C.; Wilson, A.; Gleason, P.M. School food environments and practices
affect dietary behaviors of US public school children. J. Am. Diet. Assoc. 2009, 109 (Suppl. 2), S91–S107.
[CrossRef] [PubMed]

25. Tugault-Lafleur, C.; Black, J.; Bar, S. Examining school day dietary intakes among Canadian children.
Appl. Physiol. Nutr. Metab. 2017. [CrossRef] [PubMed]

26. Kubik, M.Y.; Lytle, L.A.; Hannan, P.J.; Perry, C.L.; Story, M. The association of the school food environment
with dietary behaviors of young adolescents. Am. J. Public Health 2003, 93, 1168–1173. [CrossRef] [PubMed]

27. Kubik, M.Y.; Lytle, L.A.; Story, M. Schoolwide food practices are associated with body mass index in middle
school students. Arch. Pediatr. Adolesc. Med. 2005, 159, 1111–1114. [CrossRef] [PubMed]

http://dx.doi.org/10.1016/j.maturitas.2011.08.005
http://www.ncbi.nlm.nih.gov/pubmed/21920682
http://www.hc-sc.gc.ca/fn-an/surveill/nutrition/commun/art-nutr-adol-eng.php
http://www.ncbi.nlm.nih.gov/pubmed/15913088
http://dx.doi.org/10.1542/peds.100.3.323
http://www.ncbi.nlm.nih.gov/pubmed/9282700
http://www.ncbi.nlm.nih.gov/pubmed/18042537
http://www.ncbi.nlm.nih.gov/pubmed/25102415
http://www.ncbi.nlm.nih.gov/pubmed/17578013
http://dx.doi.org/10.1038/sj.ejcn.1602720
http://www.ncbi.nlm.nih.gov/pubmed/17356553
http://dx.doi.org/10.1016/j.jand.2015.02.030
http://www.ncbi.nlm.nih.gov/pubmed/25935568
http://dx.doi.org/10.4278/0890-1171-14.4.222
http://www.ncbi.nlm.nih.gov/pubmed/10915532
http://dx.doi.org/10.1136/adc.83.1.18
http://www.ncbi.nlm.nih.gov/pubmed/10868993
http://dx.doi.org/10.1016/S0002-8223(02)90421-9
http://dx.doi.org/10.1016/j.jneb.2011.08.003
http://www.ncbi.nlm.nih.gov/pubmed/22236496
http://dx.doi.org/10.1016/j.amepre.2010.12.014
http://www.ncbi.nlm.nih.gov/pubmed/21406273
http://dx.doi.org/10.1186/1471-2458-14-522
http://www.ncbi.nlm.nih.gov/pubmed/24884443
http://dx.doi.org/10.4278/0890-1171-19.5.330
http://www.ncbi.nlm.nih.gov/pubmed/15895534
http://dx.doi.org/10.1007/s00038-011-0276-2
http://www.ncbi.nlm.nih.gov/pubmed/21773839
http://dx.doi.org/10.1016/j.jada.2008.10.059
http://www.ncbi.nlm.nih.gov/pubmed/19166677
http://dx.doi.org/10.1139/apnm-2017-0125
http://www.ncbi.nlm.nih.gov/pubmed/28831845
http://dx.doi.org/10.2105/AJPH.93.7.1168
http://www.ncbi.nlm.nih.gov/pubmed/12835204
http://dx.doi.org/10.1001/archpedi.159.12.1111
http://www.ncbi.nlm.nih.gov/pubmed/16330732


Int. J. Environ. Res. Public Health 2017, 14, 1054 13 of 15

28. Wordell, D.; Daratha, K.; Mandal, B.; Bindler, R.; Butkus, S.N. Changes in a middle school food environment
affect food behavior and food choices. J. Acad. Nutr. Diet. 2012, 112, 137–141. [CrossRef] [PubMed]

29. Black, J.L.; Velazquez, C.E.; Ahmadi, N.; Chapman, G.E.; Carten, S.; Edward, J.; Shulhan, S.; Stephens, T.;
Rojas, A. Sustainability and public health nutrition at school: Assessing the integration of healthy and
environmentally sustainable food initiatives in Vancouver schools. Public Health Nutr. 2015, 18, 2379–2391.
[CrossRef] [PubMed]

30. Institute of Medicine (U.S.) Committee on Food Marketing and the Diets of Children and Youth;
McGinnis, J.M.; Gootman, J.A.; Kraak, V.I. Food Marketing to Children and Youth: Threat or Opportunity?
National Academies Press: Washington, DC, USA, 2006.

31. Powell, L.M.; Wada, R.; Kumanyika, S.K. Racial/ethnic and income disparities in child and adolescent
exposure to food and beverage television ads across the U.S. media markets. Health Place 2014, 29, 124–131.
[CrossRef] [PubMed]

32. Federal Trade Commission. A Review of Food Marketing to Children and Adolescents: A Follow-Up Report;
Washington, DC, USA, 2012.

33. McNeal, J. Kids as Consumers: A Handbook of Marketing to Children; Lexington Books: London, UK, 1992.
34. Story, M.; French, S. Food Advertising and Marketing Directed at Children and Adolescents in the US. Int. J.

Behav. Nutr. Phys. Act. 2004, 1, 3. [CrossRef] [PubMed]
35. Craypo, L.; Samuels, S. School Food and Beverage Marketing Assessment Tool; The Public Health Institute;

California Project LEAN, 2006. Available online: http://www.californiaprojectlean.org/ (accessed on
22 October 2017).

36. World Health Organization. A Framework for Implementing the Set of Recommendations on the Marketing of Foods
and Non-Alcoholic Beverages to Children; World Health Organization: Geneva, Switzerland, 2012.

37. Health Canada. Healthy Eating Strategy. Available online: https://www.canada.ca/en/services/health/
campaigns/vision-healthy-canada/healthy-eating.html (accessed on 7 September 2017).

38. World Health Organization. Set of Recommendations on the Marketing of Foods and Non-Alcoholic Beverages to
Children; World Health Organization: Geneva, Switzerland, 2010.

39. World Cancer Research Fund International. NOURISHING Framework. Available online: http://wcrf.org/
int/policy/nourishing-framework (accessed on 14 June 2017).

40. Grier, S.A.; Kumanyika, S. Targeted Marketing and Public Health. Annu. Rev. Public Health 2010, 31, 349–369.
[CrossRef] [PubMed]

41. PRISMA: Transparent Reporting of Systematic Reviews and Meta-Analyses. Available online: http://www.
prisma-statement.org/ (accessed on 12 June 2017).

42. French, S.A.; Story, M.; Fulkerson, J.A.; Gerlach, A.F. Food environment in secondary schools: A la carte,
vending machines, and food policies and practices. Am. J. Public Health 2003, 93, 1161–1167. [CrossRef]
[PubMed]

43. French, S.A.; Story, M.; Fulkerson, J.A. School food policies and practices: A state-wide survey of secondary
school principals. J. Am. Diet. Assoc. 2002, 102, 1785–1789. [CrossRef]

44. Adachi-Mejia, A.M.; Longacre, M.R.; Skatrud-Mickelson, M.; Li, Z.; Purvis, L.A.; Titus, L.J.; Beach, M.L.;
Dalton, M.A. Variation in access to sugar-sweetened beverages in vending machines across rural, town and
urban high schools. Public Health 2013, 127, 485–491. [CrossRef] [PubMed]

45. Center for Science in the Public Interest. Survey of Food and Beverage Marketing in Montgomery County, MD,
Schools; Center for Science in the Public Interest: Washington, DC, USA, 2008.

46. Craypo, L.; Stone Francisco, S.; Boyle, M.; Samuels, S. Food and Beverage Marketing on California
High School Campuses Survey: Findings and Recommendations, 2006. Available online: http://www.
californiaprojectlean.org/ (accessed on 22 October 2017).

47. Findholt, N.E.; Michael, Y.L.; Jerofke, L.J.; Brogoitti, V.W. Environmental Influences on Children’s Physical
Activity and Eating Habits in a Rural Oregon County. Am. J. Health Promot. 2011, 26, e74–e85. [CrossRef]
[PubMed]

48. Latimer, L.A. Direct Observations of in-School Food and Beverage Promotion: Advances in Measures and Prevalence
Differences at the School-Level; University of Texas at Austin: Austin, TX, USA, 2013.

49. Mazur, A.; Telega, G.; Kotowicz, A.; Malek, H.; Jarochowicz, S.; Gierczak, B.; Mazurkiewicz, M.; Pop, T.;
Zajkiewicz, K.; Dobrucki, M.; et al. Impact of food advertising on food primary and secondary schools in
purchases by students in south-eastern Poland. Public Health Nutr. 2008, 11, 978–981. [CrossRef] [PubMed]

http://dx.doi.org/10.1016/j.jada.2011.09.008
http://www.ncbi.nlm.nih.gov/pubmed/22709644
http://dx.doi.org/10.1017/S1368980015000531
http://www.ncbi.nlm.nih.gov/pubmed/25771940
http://dx.doi.org/10.1016/j.healthplace.2014.06.006
http://www.ncbi.nlm.nih.gov/pubmed/25086271
http://dx.doi.org/10.1186/1479-5868-1-3
http://www.ncbi.nlm.nih.gov/pubmed/15171786
http://www.californiaprojectlean.org/
https://www.canada.ca/en/services/health/campaigns/vision-healthy-canada/healthy-eating.html
https://www.canada.ca/en/services/health/campaigns/vision-healthy-canada/healthy-eating.html
http://wcrf.org/int/policy/nourishing-framework
http://wcrf.org/int/policy/nourishing-framework
http://dx.doi.org/10.1146/annurev.publhealth.012809.103607
http://www.ncbi.nlm.nih.gov/pubmed/20070196
http://www.prisma-statement.org/
http://www.prisma-statement.org/
http://dx.doi.org/10.2105/AJPH.93.7.1161
http://www.ncbi.nlm.nih.gov/pubmed/12835203
http://dx.doi.org/10.1016/S0002-8223(02)90382-2
http://dx.doi.org/10.1016/j.puhe.2013.01.024
http://www.ncbi.nlm.nih.gov/pubmed/23498924
http://www.californiaprojectlean.org/
http://www.californiaprojectlean.org/
http://dx.doi.org/10.4278/ajhp.100622-QUAL-210
http://www.ncbi.nlm.nih.gov/pubmed/22040399
http://dx.doi.org/10.1017/S1368980008002000
http://www.ncbi.nlm.nih.gov/pubmed/18353194


Int. J. Environ. Res. Public Health 2017, 14, 1054 14 of 15

50. Polacsek, M.; O’Rourke, K.; O’Brien, L.; Blum, J.W.; Donahue, S. Examining compliance with a statewide
law banning junk food and beverage marketing in Maine schools. Public Health Rep. 2012, 127, 216–223.
[CrossRef] [PubMed]

51. Velazquez, C.E.; Black, J.L.; Ahmadi, N. Food and beverage promotions in Vancouver schools: A study of
the prevalence and characteristics of in-school advertising, messaging, and signage. Prev. Med. Rep. 2015, 2,
757–764. [CrossRef] [PubMed]

52. U.S. Department of Agrictulture. School Meals: Foods of Minimal Nutritional Value. 2013. Available online:
https://www.fns.usda.gov/school-meals/foods-minimal-nutritional-value (accessed on 12 June 2017).

53. BC Ministry of Health. Guidelines for Food and Beverage Sales in BC Schools. 2013. Available online:
http://www2.gov.bc.ca/assets/gov/education/administration/kindergarten-to-grade-12/healthyschools/
2015_food_guidelines.pdf (accessed on 15 October 2017).

54. Caspi, C.E.; Davey, C.; Nelson, T.F.; Larson, N.; Kubik, M.Y.; Coombes, B.; Nanney, M.S. Disparities persist in
nutrition policies and practices in Minnesota secondary schools. J. Acad. Nutr. Diet. 2015, 115, 419–425.e3.
[CrossRef] [PubMed]

55. Finkelstein, D.M.; Hill, E.L.; Whitaker, R.C. School food environments and policies in US public schools.
Pediatrics 2008, 122, e251–e259. [CrossRef] [PubMed]

56. Johnston, L.; O’Malley, P.; Terry-McElrath, Y.; Colabianchi, N. School Policies and Practices to Improve Health
and Prevent Obesity: National Secondary School Survey Results: School Years 2006–2007 through 2012–14; Bridging
the Gap Program, Survey Research Center, Institute for Social Research: Ann Arbor, MI, USA, 2015.

57. Johnston, L.D.; Delva, J.; O’Malley, P.M. Soft Drink Availability, Contracts, and Revenues in American
Secondary Schools. Am. J. Prev. Med. 2007, 33 (Suppl. 4), S209–S225. [CrossRef] [PubMed]

58. Kelly, C.; Clerkin, P.; Gabhainn, S.N.; Mulvihill, M. Food marketing in Irish schools. Health Educ. 2010, 110,
336–350. [CrossRef]

59. Larson, N.; Davey, C.; Coombes, B.; Caspi, C.; Kubik, M.Y.; Nanney, M. Food and beverage promotions
in Minnesota secondary schools: Secular changes, correlates, and associations with adolescents’ dietary
behaviors. J. Sch. Health 2014, 84, 777–785. [CrossRef] [PubMed]

60. McDonnell, E.; Probart, C.; Weirich, J.E.; Hartman, T.; Bailey-Davis, L. School competitive food policies:
Perceptions of Pennsylvania public high school foodservice directors and principals. J. Am. Diet. Assoc. 2006,
106, 271–276. [CrossRef] [PubMed]

61. Minaker, L.M.; Storey, K.E.; Raine, K.D.; Spence, J.C.; Forbes, L.E.; Plotnikoff, R.C.; McCargar, L.J. Associations
between the perceived presence of vending machines and food and beverage logos in schools and adolescents’
diet and weight status. Public Health Nutr. 2011, 14, 1350–1356. [CrossRef] [PubMed]

62. Nanney, M.S.; Davey, C.S.; Kubik, M.Y. Rural disparities in the distribution of policies that support healthy
eating in US secondary schools. J. Acad. Nutr. Diet. 2013, 113, 1062–1068. [CrossRef] [PubMed]

63. Phillips, M.M.; Raczynski, J.M.; West, D.S.; Pulley, L.; Bursac, Z.; Gauss, C.H.; Walker, J.F. Changes in school
environments with implementation of Arkansas Act 1220 of 2003. Obesity 2010, 18 (Suppl. 1), S54–S61.
[CrossRef] [PubMed]

64. Probart, C.; McDonnell, E.; Bailey-Davis, L.; Weirich, J.E. Existence and predictors of soft drink
advertisements in Pennsylvania high schools. J. Am. Diet. Assoc. 2006, 106, 2052–2056. [CrossRef] [PubMed]

65. Probart, C.; McDonnell, E.; Hartman, T.; Weirich, J.E.; Bailey-Davis, L. Factors associated with the offering
and sale of competitive foods and school lunch participation. J. Am. Diet. Assoc. 2006, 106, 242–247.
[CrossRef] [PubMed]

66. Terry-McElrath, Y.; Turner, L.; Sandoval, A.; Johnston, L.; Chaloupka, F. Commercialism in US elementary
and secondary school nutrition environments: Trends from 2007 to 2012. J. Am. Med. Assoc. Pediatr. 2014,
163, 234–242. [CrossRef] [PubMed]

67. Terry-McElrath, Y.M.; O’Malley, P.M.; Johnston, L.D. Factors affecting sugar-sweetened beverage availability
in competitive venues of US secondary schools. J. Sch. Health 2012, 82, 44–55. [CrossRef] [PubMed]

68. Turner, L.; Chaloupka, F.J. Slow progress in changing the school food environment: Nationally representative
results from public and private elementary schools. J. Acad. Nutr. Diet. 2012, 112, 1380–1389. [CrossRef]
[PubMed]

69. Molnar, A.; Garcia, D.R.; Boninger, F.; Merrill, B. Marketing of foods of minimal nutritional value to children
in schools. Prev. Med. 2008, 47, 504–507. [CrossRef] [PubMed]

http://dx.doi.org/10.1177/003335491212700211
http://www.ncbi.nlm.nih.gov/pubmed/22379223
http://dx.doi.org/10.1016/j.pmedr.2015.08.020
http://www.ncbi.nlm.nih.gov/pubmed/26844147
https://www.fns.usda.gov/school-meals/foods-minimal-nutritional-value
http://www2.gov.bc.ca/assets/gov/education/administration/kindergarten-to-grade-12/healthyschools/2015_food_guidelines.pdf
http://www2.gov.bc.ca/assets/gov/education/administration/kindergarten-to-grade-12/healthyschools/2015_food_guidelines.pdf
http://dx.doi.org/10.1016/j.jand.2014.08.029
http://www.ncbi.nlm.nih.gov/pubmed/25441964
http://dx.doi.org/10.1542/peds.2007-2814
http://www.ncbi.nlm.nih.gov/pubmed/18595970
http://dx.doi.org/10.1016/j.amepre.2007.07.006
http://www.ncbi.nlm.nih.gov/pubmed/17884569
http://dx.doi.org/10.1108/09654281011068504
http://dx.doi.org/10.1111/josh.12209
http://www.ncbi.nlm.nih.gov/pubmed/25388594
http://dx.doi.org/10.1016/j.jada.2005.10.034
http://www.ncbi.nlm.nih.gov/pubmed/16442877
http://dx.doi.org/10.1017/S1368980011000449
http://www.ncbi.nlm.nih.gov/pubmed/21450139
http://dx.doi.org/10.1016/j.jand.2013.04.021
http://www.ncbi.nlm.nih.gov/pubmed/23885703
http://dx.doi.org/10.1038/oby.2009.432
http://www.ncbi.nlm.nih.gov/pubmed/20107462
http://dx.doi.org/10.1016/j.jada.2006.09.013
http://www.ncbi.nlm.nih.gov/pubmed/17126637
http://dx.doi.org/10.1016/j.jada.2005.10.031
http://www.ncbi.nlm.nih.gov/pubmed/16442872
http://dx.doi.org/10.1001/jamapediatrics.2013.4521
http://www.ncbi.nlm.nih.gov/pubmed/24424573
http://dx.doi.org/10.1111/j.1746-1561.2011.00666.x
http://www.ncbi.nlm.nih.gov/pubmed/22142174
http://dx.doi.org/10.1016/j.jand.2012.04.017
http://www.ncbi.nlm.nih.gov/pubmed/22673797
http://dx.doi.org/10.1016/j.ypmed.2008.07.019
http://www.ncbi.nlm.nih.gov/pubmed/18755214


Int. J. Environ. Res. Public Health 2017, 14, 1054 15 of 15

70. Rideout, K.; Levy-Milne, R.; Martin, C.; Ostry, A.S. Food sales outlets, food availability, and the extent of
nutrition policy implementation in schools in British Columbia. Can. J. Public Health 2007, 98, 246–250.
[PubMed]

71. Raine, G. Commercial activities and the promotion of health in schools. Perspect. Public Health 2013, 133,
308–313. [CrossRef] [PubMed]

72. Heart and Stroke Foundation of Canada. How the Food and Beverage Industry Is Marketing Our Childrena
nd Youth to Death. Report on the Health of Canadians; Heart and Stroke Foundation of Canada: Ottawa,
ON, Canada, 2017.

© 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://www.ncbi.nlm.nih.gov/pubmed/17896729
http://dx.doi.org/10.1177/1757913912466207
http://www.ncbi.nlm.nih.gov/pubmed/23135869
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Results 
	Overview of Approaches for Assessing School Food and Beverage Marketing 
	Direct Observations 
	Self-Report Surveys or Questionnaires 
	Interviews 
	Strengths and Limitations of Assessment Approaches 

	Exposure to Food and Beverage Marketing in Schools 
	Direct Advertising 
	Indirect Advertising 
	Product Sales 
	Policies and Guidelines 
	Relative Healthfulness of Products Marketed 

	Differences in Food and Beverage Marketing Exposure by Student- and/or School-Level Characteristics 
	School Type 
	Socio-Economic Status 
	Racial/Ethnic Background 
	Geographic Location 

	Associations between Exposure to Food and Beverage Marketing and Diet-Related Outcomes 
	Food Purchasing and Consumption 
	Other Diet-Related Outcomes 


	Discussion 
	Conclusions 

