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Abstract

DOES OUTDOOR FOOD & BEVERAGE ADVERTISING TARGET
YOUTH?

Zhengrong Xie, M.S.HBHED.

The University of Texas at Austin, 2020

Supervisor: Keryn Pasch

Introduction: Youth are particularly susceptible to Food and Beverage (F&B) advertising.
This is problematic as targeted F&B marketing has been considered as a potent contributor
to childhood obesity. However, most research has focused on television and digital
advertising while outdoor F&B advertising has received less attention. Therefore, to better
understand if food marketing is directed toward youth, this study aimed to determine if
outdoor F&B ads were more pervasive near youth-serving institutions than community-
serving institutions in Austin.

Methods: Secondary data from the Outdoor MEDIA study, a study designed to document
and code F&B ads within a half-mile of 33 middle schools (MS), 13 high schools (HS),
and 8 hospitals in Central Texas. One-way ANOVA tests were used to compare mean
differences in total F&B ads, fast-food ads, and F&B ads containing price information
across MS, HS, and hospitals. Linear regression analyses were conducted to determine if

the F&B advertising varied with school type controlling for school-level socioeconomic
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status (SES). The chi-square test was used to compare proportions of fast-food ads and
price-information ads in all F&B ads across MS, HS, and hospitals.

Results: No significant mean difference in F&B ads was found across the MS, HS and
hospitals. However, lower SES schools were exposed to significantly higher numbers of
price information F&B ads. Across the institution types, the proportion of fast-food ads out
of all ads was less prevalent around HS compared to MS (44.0% vs. 50.4%, p < 0.05) and
to Hospitals (44.0% vs. 49.8%, p < 0.05). The proportion of price information ads was
greater near HS compared to MS (22.3% vs. 18.3%, p < 0.05) and to Hospitals (22.3% vs.
14.7%, p < 0.05), and the proportion near MS (18.3%) was greater than Hospitals (14.7%)
(p <0.05).

Conclusion: Nearly half of F&B ads belong to the fast-food category across all institution
types. Also, as a commonly used marketing method, the proportion of price information
F&B ads near schools was notably higher than hospitals. Future policies regarding outdoor
advertising should focus on the reduction of the frequency of unhealthy foods as well as

price promotion strategies near youth-serving areas in the United States.
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BACKROUND

Chapter 1: Introduction

In the United States, childhood and adolescent obesity have reached epidemic
levels, which millions of people’s lives are being affected. The prevalence of childhood
obesity for any age group has increased dramatically since 1988 (Ogden et al., 2016), and
the obesity rate for children and adolescents has more than tripled since the 1970s (Hales
et al., 2018). The Centers for Disease Control and Prevention (CDC) in 2017 reported that
there were about 13.7 million children and adolescents affected by obesity which comprises
18.5% of the U.S. population, however, the prevalence is the highest for adolescents aged
12 to 19 at 20.6% (Hales et al., 2017). Although the obesity prevalence among American
youth appears to have been stabilizing over the past few years (Ogden et al., 2014; Ogden
et al., 2015; Ogden et al., 2016), rates are still remarkably higher than those of earlier
generation (Ogden et al., 2014). Texas ranked sixth among all states in highest rates of
childhood obesity (Parker et al., 2010). The Robert Wood Johnson Foundation (RWJF)
recorded in their State of Childhood Obesity report that there 15.5% of Texas youth aged
10 to 17 were obese in 2018.

Childhood obesity can lead to both short-term and long-term adverse health
consequences physically and psychologically. Overweight or obese children are at higher
risk for developing chronic diseases including hypertension, type 2 diabetes, heart disease,
gallbladder disease, osteoarthritis, sleep apnea, respiratory problems, and even certain
cancers (WHO, 2010). In the US, about 60% of children who are overweight or obese have
at least one CVD risk factor (Hruby & Hu, 2015). Cardiorespiratory fitness is the lowest in
the last six decades, with only 40% of youth having healthy fitness, which is believed to be

caused by obesity and increased time spent in sedentary behaviors (Raghuveer et al., 2020).
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In recent years, there has been an increasing prevalence of type 2 diabetes mellitus among
young people internationally, primarily due to obesity (Einarson et al., 2018). In addition
to physical wellness, child obesity also negatively affects psychological development, such
as self-esteem, social isolation, discrimination, depression, internalizing and externalizing
disorders, as well as high-risk behaviors such as smoking and alcohol abuse (Pulgaron,
2013; Schwimmer et al., 2003; Strauss, 2000; Wang & Lim, 2009). More concerningly,
overweight or obese kids are at higher risk of adult obesity and chronic disease when
compared to their health or underweight counterparts (Lee, 2008; Reilly et al., 2005; WHO,
2010). Nearly 80% of adolescents aged 10 to 14 years with obesity are at particular risk of
remaining adults with obesity (Ahmad et al., 2010). Childhood obesity was also found to
have a profound influence on mortality and morbidity throughout adulthood (Must
&Strauss, 1999; Reilly & Kelly, 2011). These trends could seriously jeopardize the future
health of the U.S. population and produce substantial burdens on the health care system
(Afshin et al., 2017). Economic data showed that the obesity-associated annual hospital
costs among children and adolescents rocketed from $35 million in 1979-1981 to $127
million in1997-1999(based on 2001 constant U.S. dollars), which has more than tripled
over the past two decades (Wang & Dietz, 2002). Obesity has become the most significant
preventable cause of the burden of diseased in many regions of the United States (Lopez et
al., 2006; Hoad et al., 2010). Due to adverse health outcomes and significant economic
consequences, childhood obesity prevention and management should be considered as a
public health priority.

Despite an overall high prevalence of childhood obesity, there are large variations
in prevalence between regions across and within countries. In general, prevalence varies
by age, sex, ethnicity, socioeconomic status, and geographic area (Tremblay et al., 2005;

Zhang, & Wang, 2004 ; Willms et al., 2003; Svensson et al., 2011; Peterlin et al., 2010;
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Wang & Lim, 2012). There is a growing recognition that the unequal distribution and
inequitable patterning of child obesity are inadequately explained by individual-level
factors. Instead, some researchers believed that childhood obesity should be considered an
outcome of the complex system factors operating at broader social levels (van der Horst et
al.,2007; Friel et al., 2007). Researchers have increasingly moved from studying individual
level factors to measuring environmental influences, such as studying what kind of
obesogenic marketing environment surrounds children (Harris et al., 2009). They suggest
the current obesity pandemic was profoundly shaped by local environments (Swinburn et
al., 2011). As a result, using an ecological approach to understand factors that impact
childhood and adolescent diet behaviors is critical to study the determinants of childhood
obesity (Campbell, 2016; Story et al., 2009). The understanding of the major determinants
of child obesity has significance for the actions needed to relieve, or even reverse the
pandemic.

One environmental factor—pervasive food marketing—has been suggested as an
upstream and dominant determinant of childhood obesity. Advertising is a central type of
marketing activity for the US food industry (McCall, 2003). Associations between food &
beverage (F&B) advertising and childhood obesity have been well demonstrated
(Andreyeva et al., 2011; Chou et al., 2008). The WHO (2016) reported that the marketing
of energy-dense, nutrient-poor (EDNP) foods and beverages is a major driver leading to
the increase of childhood obesity. In the U.S., when controlling for other factors, people
who live in areas with 10% more food advertising have 1.05 greater odds of obesity when
compared to their counterparts who live in the environment with a lower frequency of food
advertisements (Lesser et al., 2013). A positive correlation between the density and
proximity of fast-food outlets and children’s increased BMI has also been demonstrated

(Crawford et al., 2008). Moreover, international research has highlighted how widespread
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food marketing keeps up with a general increase in weight gain across a population
(Anderson & Butcher, 2006; Jeffery & Utter, 2003; French et al., 2001). In particular,
unhealthy food advertising has been proposed as a significant factor is explaining rapidly
increasing rates of childhood obesity (Hawkes, 2006). Most research has aimed to explain
how food advertising impacts children body weight by studying the relationship between
children's exposure to food advertising—especially the advertisements for unhealthy food
—and children’s food preferences and choices, purchase behaviors, and food consumption
(Hawkes, 2006; Andreyeva et al., 2011, Pearce et al., 2009; Harris et al., 2009; Institute of
Medicine of the National Academies, 2006). However, so far, most research has only
focused on television food adverting (Dalton et al., 2017; Emery et al., 2007; Zimmerman
& Bell, 2010; Gorn & Goldberg, 1982; Balfour et al., 1982). While direct evidence that
consistent F&B marketing to children causes childhood obesity is limited, a WHO/FAO
consultation report suggests that there are sufficient indirect sources of evidence to state
that greater exposure to food marketing is correlated with an increased risk of obesity
(Nishida et al., 2004).

Children and young adolescents are particularly vulnerable to food advertisements,
because they are still developing advanced cognitive abilities needed to process
information (John, 1999; McGinnis et al., 2006). For this reason, they are susceptible to
persuasive messages used in advertisements and less likely to make appropriate decisions
(Institute of Medicine [IOM], 2006; John, 1999; Roedder, 1981). For instance, young
children in the ‘pre-cognition’ stage are often not able to clearly identify the differences
between television commercials and television program content (Carter et al., 2011). They
consistently interpret marketing as factual (Ludvigsen & Scott, 2009). Before children
develop key cognitive abilities, they always like the products that they see most frequently

in advertisements and associate the products with positive experiences (Ludvigsen & Scott,
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2009). Even until early adolescence, children still can be persuaded by emotional messages
in advertising and remain less likely to comprehend or evaluate the advertising as compared
to adults (Story & French, 2004). Given the ubiquity of F&B advertisements always
representing minimally nutritious products, the negative impact of advertising on the diet
of American children is not surprising (Boyland & Whalen 2015; Andreyeva, 2011;
Buijzen et al., 2008; Harris et al., 2009). Therefore, the widespread marketing of unhealthy
foods that targets children and adolescents and takes advantage of their cognitive
limitations can be viewed as exploitative and unfair.

Over the past two decades, US youth have constantly and increasingly been targeted
with intensive and pervasive F&B marketing and advertising through multiple techniques
and channels (Valkenburg, 2000; Grier & Kumanyika, 2008). Specifically, extensive
marketing of unhealthy food and drinks to American young people ages 2 to 17 remains a
primary public concern. It was found that the food companies had spent more than $1.6
billion in 2006 on reaching children and adolescents with specialized food marketing,
which includes almost $900 million in targeting directly at children under the age of 12
years(Federal Trade Commission, 2008), and this expenditure rose to $2 billion in 2012
(Federal Trade Commission, 2017). Additionally, most of the food advertisements targeted
to youth promote the consumption of high-calorie and low-nutrient foods (Harris et al.,
2009; Powell et al., 2013). For instance, fast-food products constituted 24% of the total
youth marketing expenditures directed at U.S. youth between 2 and 17 years old (Federal
Trade Commission, 2012). Advertising for sweetened children’s drinks was up to 21
million in 2018 (Harris et al, 2019) and nutrition analyses document the poor quality of
these marketed drinks (Harris, 2014).

Extensive food marketing is directed toward children because marketers have long

known that brand preference begins in advance of consumer behavior (Story & French,
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2004). Early exposure builds brand awareness and recognition and develops brand
preference and brand loyalty during childhood and adolescence. Targeted youth could
easily become future adult consumers (McNeal & McNeal 1999; Story & French, 2004).
Not only do children and adolescents themselves spend billions of dollars annually
(Strasburger, 2001), but a lifetime customer is estimated to be worth $100,000 to a retailer
(McNeal & Yeh, 1993). Undoubtedly, this is why food companies aggressively pursue
efforts to reach consumers starting from childhood.

Given price is considered as the central dimension related to food choices (Glanz
et al.,1998) and that youth are a price sensitive population (Ding, 2003; Ross & Chaloupka,
2003), promotions or price strategies are a commonly used marketing technique to reach
and attract young people (Wilkie, 1997; Huang et al., 2014). Empirical work demonstrated
that signs associated with promotions might have a stand-alone effect in stimulating sales
(Inman et al.,1990). For instance, promotion sign were found to influence consumer’s
purchase decisions, and some consumers may mistakenly believe that only reduced prices
are featured (Grover &Srinivasan,1989; Inman & McAlister, 1993). It was assumed that
consumers may consider the item based on the price information and hence alter their
choice behavior (Inman & McAlister, 1993). Several population-based intervention studies
examined the effect of price strategies on promoting the choice of targeted foods, and the
results showed that price promotions are an effective advertising method in community-
based settings including worksites and schools (French et al., 2001; French et al., 1997,
Hannan et al., 2002). The findings were generalizable across various foods and consistent
across populations and socioeconomic groups. In a major review of the food marketing to
children, Hastings et al (2003) suggested that promotional activities play an essential role
in affecting children’s food choices. Unfortunately, much of the literature studying youth-

oriented marketing techniques always emphasize taste, fun, novelty, humor, nutrition or
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items with brand logos (Cairns et al., 2013; Harris, Bargh, et al., 2009; Harris, Pomeranz,
et al., 2009; Jenkin et al., 2014; Mehta et al., 2012), and little attention has been paid to
marketing using pricing strategy among youth.

While research related to the influence of F&B advertising on childhood obesity
remains in the early stages, several behavior theories have been proposed to explain the
underlying mechanism. Advertising likely affects children's dietary behaviors through
directly increasing food purchases and through indirectly affecting their normative beliefs
to accept the consequences of eating sort type of food regularly without negative feelings.
Ehrenberg (1974) argued that advertising is a form of operant conditioning, which could
“nudge” consumer behavior by normalizing and increasing the salience of advertised
products (Barnard and Ehrenberg, 1997). As illustrated in the ecological models of obesity
disparities, inference of causality and social norms theory (Heaney and Israel, 2008),
children’s dietary behaviors are heavily influenced by food environments across various
levels, such as food specific community environment (e.g., restaurants or grocery stores)
and consumer environments (e.g., food availability or accessibility, food affordability and
promotional activities) (Ding et al., 2012; Story et al., 2008; Brownell & Walsh, 2017).
Thus, the initiation of unhealthy eating behavior may develop in an environment where
such behavior is accepted, taken as normal, or even treated as desirable. If children are
surrounded by many high-fat, high-calorie food advertisements in their daily life, they may
be more likely to believe the advertisements reflect the actions of the majority of people
and come to take such unhealthy food as a “normal” diet. Furthermore, Gerbner’s
cultivation theory states that the media influences people’s views, attitudes, and beliefs and
that the media cultivates people’s desire to emulate those seen on television or in

advertisements, which in turn changes behaviors (Gerbner et al., 2002).



One form of advertising that has received very little consideration from researchers,
despite its ubiquitous impact on customers, is outdoor advertising. Outdoor advertising
refers to billboards, posters, or other signage located in local communities, stores, schools,
and any visible location when people are out of their home (Kelly et al., 2008). Outdoor
advertising has several attractive characteristics as a marketing tool: messages can
approach a broad, unlimited audience, messages are high-visibility, and messages run
continuously. When compared to other types of marketing, outdoor advertisements have
the unique capability to geographically direct potential consumers and to create an
immediate effect on product recognition and brand awareness (Bhargava and Donthu,
1999). In addition, outdoor advertisements have what the advertising industry calls a high
“impression rate;” meaning that such advertisements achieve continuous exposure as
people have a tendency to look at the same advertisements consistently and repeatedly
while traveling to and from home, work, or school (Luke et al., 2000). In the case of
children and adolescents, food advertisements near schools can be viewed over and over
again because of the static location of outdoor advertisements, and because of the
established routes students take to school. Such increased chronic cues with food choices
may lead to changes in students’ dietary behaviors, consistent with some behavior theories
that “repeated exposure to food advertising can affect food preferences through its
influence on normative beliefs” (Heshmat, 2011, p. 66). Poulos and Pasch (2015) have also
suggested that outdoor food advertisements may influence childhood and adolescent
attitudes and behaviors through peripheral learning, which is defined as learning from the
environment around students. Peripheral learning is considered as a significant factor that
can develop and change individual attitudes and behaviors (Petty and Cacioppo, 1986).
Given the significant potential impact and broad commercial landscape of outdoor food

advertising, food companies have spent substantial sums to reach youth directly in the local
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community, including in stores, restaurants, child-serving organizations and schools.
According to an Out of Home Advertising Association of America (OAAA) report, in
2018, outdoor advertisement spending hit a new annual peak of $8 billion in the US and
has been predicted to grow to $11.5 billion in 2022 (Global Entertainment & Media
Outlook report, 2018). These marketing budgets suggest that children and teens can be
exposed to a great amount of outdoor F&B advertising in their daily lives.

Only a few studies have considered outdoor food & beverage advertising
specifically near youth-serving areas (Kelly et al., 2008, Kelly et al., 2015, Maher et al.,
2005, Herrera and Pasch, 2018, Hillier et al., 2009; Zenk and Powell, 2008; Adams, 2011),
and most of the research only focuses on schools without including other institutions as
comparable groups to examine if the adverting near schools were more pervasive than other
non-youth-serving institutions. Thus, to better understand whether food marketing is
directed toward a general audience or is specifically targeted to children, this current study
sought to assess and compare outdoor food advertisements between youth-serving
institutions (schools) and community-serving institutions (hospitals). In addition, no study
to date has explored differences in the prevalence of food & beverage advertising between
types of youth-serving institutions (e.g., middle school vs high school). However,
comprehension of advertising may differ at each stage of cognitive development in
childhood. For instance, young adolescents (11-12 years) can apply multidimensional
thinking to comprehend or evaluate advertising, and old adolescents are always persuaded
by the emotive messages of advertising (Strasburger, 2001). Although little is known of
how advertising impacts youth differently on their developmental stage, it has commonly
been assumed that younger adolescents are more likely to be influenced, and they are more
susceptible and vulnerable to food adverting than their older peers. Therefore, it reasonable

to suspect that if food marketing distinguishes between students by age, marketers will
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target their content more heavily to areas near middle school than those near high schools.
Finally, most similar studies have only focused on one single advertising variable (e.g., the
total volume) but did not include other advertising elements such as advertising category
(e.g., fast-food) or strategy (e.g., price information). Therefore, to address the current
research gap and to provide a more comprehensive understanding of outdoor advertising
environments, this study seeks to examine if outdoor F&B advertisements are located
disproportionately in school areas and targeted directly toward youth—with an emphasis
on reaching young children. This study aims to 1) quantify the number and type of outdoor
F& B advertising in three public environments: middle schools, high schools and hospitals
in Austin; and 2) examine whether advertisements varied by location in terms of number,

unhealthy type (e.g., fast-food ), and promotion strategy (e.g., price, combination deal).
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Chapter 2: Study Aims and Hypotheses

1. To determine if the volume of outdoor F&B ads, the volume of fast-food
advertisements and the volume of F&B ads displaying with price information varies by
middle schools, high schools, and hospitals in Austin, Texas.

Hypothesis 1: Middle schools will have the greatest total number of F&B
advertisements, the greatest total number of fast-food advertisements and the greatest total
number of F&B ads containing price information compared to high schools and hospitals
respectively, followed by high schools, then hospitals.

2. To determine if the proportion of fast-food ads and the proportion of ads
containing price information varies by middle schools, high schools and hospitals.

Hypothesis 2a: The proportion of fast-food ads near middle schools will be the
highest compared to high schools and hospitals, followed by high schools, then hospitals.

Hypothesis 2b: The proportion of ads containing price information near middle
schools will be the highest compared to high schools and hospitals, followed by high

schools, then hospitals.
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Chapter 3: Methods

3.1 STUDY DESIGN

This secondary data analysis used data collected for The Outdoor MEDIA
(Measuring and Evaluating the Determinants and Influence of Advertising) study (Pasch
& Poulos, 2013; Poulos & Pasch, 2015; Herrera & Pasch, 2015). Outdoor MEDIA was an
observational study which was designed to document and explain the prevalence of outdoor
F&B advertisements within a half-mile of 33 middle schools, 13 high schools and 8
hospitals in Central Texas. Photos of advertisements were collected and sorted by category,
type, and subject using The Outdoor MEDIA DOT (Direct Observation Tool) and coded

based on the descriptive themes created for this research.

3.2 STUDY SUBJECTS

In this study, institutions (hospitals, middle and high schools) are the unit of
analysis. All F&B advertisements (n=6,810) within a half-mile radius of 33 middle schools,

13 high schools and 8 hospitals in central Texas were documented and described.

3.3 DATA COLLECTION

To collect data, researchers created maps that represented the streets located within
a half-mile radius (800m) of each data collection institution. Then, they made driving
directions and photographed each FB advertisement. Finally, they documented descriptive
information objectively by using an electronic tool that was developed for the Outdoor
MEDIA study (Pasch and Poulos 2013; Poulos and Pasch 2015).

A half-mile radius was selected for three primary reasons. First, based on current
research, the optimal mean range of buffers was suggested to be 904 meters (Davis and

Carpenter 2009; Hillier et al. 2009; Walton et al., 2009; Adams et al., 2011; Day and Pearce
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2011). However, 904 meters (0.56 miles) is not the most practical unit for a study
conducted in Austin, Texas and its environments. Thus, a half-mile, which is roughly
equivalent to 800 meters, was used as the measure for this study. Second, a half-mile (or
800-meter) is a reasonable distance for an individual to walk from their residence to public
institutions. Multiple research has indicated that fast-food restaurants or groceries are
systematically focused within a short walking distance of schools (Zenk & Powell, 2008;
Davis & Carpenter, 2009). Moreover, a range of walkability indices have been linked with
active transport in adults and adolescents (Carlson et al., 2015;) Children and young adults
have also been found to be most likely to walk to school if their residences are located
within 800-meter (Oliver et al., 2014). Finally, the practicability and reliability of an 800-
meter buffer had been supported by pilot data collection. More detail on data collection
methodology can be found in Pasch and Poulos (2013) and Poulos and Pasch 2015.

Maps were created by outlining an 800-meter circular buffer surrounding schools
and hospitals by ESRI ArcGIS (Environmental Systems Resource Institute, 2010). Also,
turn-by-turn driving directions were included to make certain that the data collection team
systematically drove down every possible street (Poulos and Pasch, 2015). During field
data collection, data collectors followed the driving directions down each street located
within the 800-meter radius of each institution. Global positioning system (GPS)
coordinates and two Garmin eTrex (Garmin, 2010) handheld devices were put to use for
checking the location of advertisements. When data collectors saw a food and beverage
advertisement or establishment, they would take a photo, document the GPS coordinate
and data collection record using an iPod touch. If the 800-m buffer intersected with another
street or the buffer’s end point was difficult to discern, data collectors chose the closest
appropriate stopping point such as the next block. All data were collected and completed

electronically using The Outdoor MEDIA Direct Observation Tool (DOT).
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3.4 MEASURES

Data were collected and processed based on the category, type, and subject of
advertisement for this study. For the purpose of this study, an “advertisement” refers to any
signage promoting food or beverage that was freestanding or not directly placed on the
establishment building (e.g., signs on gas pumps, sidewalks, A-frames, banners,
billboards). Once field data collection was finished, advertisements were coded for content.
For this study, the themes of “fast-food advertisements” and “ads containing with price
information” were used. Fast food ads were ads that were associated with a fast food
establishment. A fast food establishment was defined as a food outlet where food is ordered
from a counter. “Price information” was defined as an advertisement that displays
information relating to costs, combo deals, or value of an item.

Variables
Dependent Variables

Total Number of Overall Food & Beverage (F&B) Advertisements. Counts of
outdoor F&B advertisements were calculated as the total number of F&B advertisements
documented around the observed hospitals, middle and high schools within a one-half mile
radius.

Total Number of Overall Fast Food Advertisements. Counts of outdoor F&B
advertisements located on outlets defined as fast food (i.e., where food is ordered from a
counter) were calculated as the total number of F&B advertisement coded as “fast food.”

Total Number of Price information Advertisements. Similarly, counts of outdoor
F&B advertisements that display information relating to costs, combo deals, or value of
item were calculated as the total number of F&B advertisement coded as “price
information.”

Independent Variables
14



Middle schools. Thirty-three middle schools located in the Austin, Texas area were
included in the present study.

High schools. Thirteen high schools located in the Austin, Texas area were
included.

Hospitals. Nine hospitals located in the Austin, Texas area.

School-level Socio-economic status: Percentage of students eligible for free or
reduced-priced (FRL) with the schools was obtained from the Texas Education Agency for

each school and included as a continuous covariate.

3.4 DATA ANALYSIS

Descriptive statistics were calculated for total numbers and mean numbers of the
following variables: total overall F&B ads, fast-food ads, and F&B ads displaying price
information. To compare mean differences in total F&B ads, fast-food ads, and F&B ads
containing price information across middle schools, high schools, and hospitals, a one-way
analysis of variance (ANOVA) was conducted. Further, a multiple linear regression
analysis was conducted to examine if there were differences in food and beverage
advertising by school type controlling for school-level socioeconomic status (SES), as
previous research has found differences based on SES. Hospitals were not included in the
regression models as SES data was not available. The regression models were run for each
outcome for a total of three models (i.e., total ads, fast-food ads, and ads with price
information).

To examine if the proportion of fast-food ads and ads with price information in all
F&B ads varied across middle schools, high schools, and hospital, a chi-square test was

used. Partitions of %> method was used for post-hoc tests to compare pair-wise differences

15



between groups (middle school, high school, and hospitals). All analyses were conducted

with SPSS Version 26 (SPSS, 2019).
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Chapter 4: Result

Table 1: Characteristics of Middle Schools, High Schools, and Hospitals and Food
and Beverage Advertising
Free or . :
Reduced Overal F&B ads Fast-food ads Counts E&B ads'w1th price
Counts information Counts
lunch
% of total % of total
0
Z N M SD N M SD F&B ads N M SD F&B ads
Middle
school 58.2 3899 | 118.2 | 146.0 | 1964 | 59.5 | 91.3 |50.4 715 | 21.7 |27.4 |21.7
n=33
High
school 61.5 1855 | 142.7 | 142.3 | 817 |62.9 |76.9 |44.0 414 319 |40.2 |31.9
n=13
fz"gp“al . 1056 | 132.0 | 144.1 |526 | 658 |90.5 |49.8 155 |19.4 [18.9 | 19.4
Total
=54 - 6810 | 126.1 | 142.5 | 3307 | 61.2 | 86.4 |48.6 1284 | 23.8 |29.8 | 23.9

A total of 33 middle schools, 13 high schools, and 8 hospitals in Central Texas were

included in the analysis. A total of 6,810 food & beverage advertisements, 3,307 fast-food

ads, and 1,284 F&B ads displaying price information were identified within a half-mile of

sampled institutions. Middle schools had a total of 3,899 F&B ads, 1,964 fast-food ads,

and 715 F&B ads with price information. High schools had a total of 1,855 F&B ads, 817

fast-food ads, and 414 F&B ads with price information. Hospitals had a total of 1,056 F&B

ads, 526 fast-food ads, and 155 F&B ads with price information (see Table 1).

Across all types of institutions, almost half of all ads were for fast food products:

middle schools (50.4%), high schools (44.0%), and hospitals (49.8%). For middle schools,

21.7% of the total F&B ads had price information; for high schools, 31.9% contained price

information; and for hospitals, 19.4% of ads contained price information (see Table 1).
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For the total number of F&B ads, there was no statistical evidence for mean
differences among the middle schools (M = 118.2), high schools (M = 142.7) and hospitals
(M =132.0), F (2,51)=.1, p=>.05. For fast-food ads, the mean number of fast-food ads
within a half-mile of hospitals was 65.8, within a half-mile of middle schools the mean was
59.5, and within a half-mile of high schools the mean was 62.9. These differences were not
significantly different F (2, 51) = .0, p =>.05. For F&B ads displaying price information,
the mean number around high schools were 31.9, the mean number around middle schools
were 21.7, and the mean number around hospitals was 19.4; however, these differences
were not statistically significant: F (2, 51)=.6, p=>.05. In the regression model to examine
differences in F&B ads by school type controlling for socioeconomic status, there was no
significant difference in the mean of F&B ads by school type (b =-15.9, t =-1.4, p >.05).

The proportion of fast-food ads out of all F&B ads within a half-mile of the middle
schools, high schools, and hospitals was 50.4%, 44.0%, and 49.8% respectively. The
proportional difference across the three types of institutions was significant, y*> (2, N =
6810) =20.9, p<0.001. Post hoc comparisons revealed that the proportion of fast-food ads
near high schools (44.0%) was significantly lower than middle schools (50.4%) and
hospitals (49.8%).

Ads containing price information accounted for 22.3% of all F&B ads near high
schools, 18.4% of all F&B ads around middle schools, and 14.7% of all F&B ads around
hospitals. The proportional difference across three types of was significant, y* (2, N = 6810)
= 27.3, p < 0.001. Post hoc comparisons revealed that the proportion of ads containing
price information around high schools (22.3%) was significantly higher compared to
middle schools (18.3%) and hospitals (14.7%), while the middle schools had a significantly

higher proportion as compared to hospitals.
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Chapter 5: DISCUSSION

In this study, no differences in the mean number of outdoor F&B advertising (e.g.
overall ads number, overall fast-food ads, overall F&B ads containing price information)
were reported between youth-serving institutions (middle and high schools) and
community-serving institutions (hospitals). Although there were no statistically significant
differences in total F&B ads, there were differences in the types of advertising.
Specifically, middle schools and hospitals had a higher proportion of fast-food ads as
compared to high schools. High schools and middle schools had a significantly higher
proportion of F&B ads containing price information as compared to hospitals, and high
schools had a significantly higher proportion of price information ads as compared to
middle schools. Further, the number of F&B ads containing price information was
significantly correlated with socioeconomic characteristics of schools, suggesting students
who attend schools with a greater percentage of students receiving free or reduced-price
lunch may be exposed to more F&B ads. Therefore, we recommend that some marketing
of foods and beverages may be not directed toward a general audience but appears to target
select vulnerable populations including youth.

Findings from this study did not show that F&B ads are more prevalent among
child-serving institutions as compared to more general community-serving institutions,
which may be attributed to several reasons. First, because a limited number of hospitals are
enrolled in the study, the hospitals may not be truly representative of community-serving
institutions. Compared to 46 schools, only 8 hospitals were studied in Austin. Although the
data in each group met the ANOV A assumption, the imbalanced sample size could increase
bias and influence results. Future research should consider choosing other types of

community-serving institutions (e.g., residential communities) that may include more
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available samples and makeup to equal comparable groups. Second, another potential
explanation is that some environmental factors confound the relationship between
institution type and advertising exposures. Previous research has found that socioeconomic
status (Johnston et al., 2007; Latimer, 2013; Terry-McElrath et al., 2014), racial/ethnic
background (Nanney et al., 2013; Larson et al., 2014), and geographic location (Adachi-
Mejia et al., 2013; Caspi et al., 2015) were closely correlated with food and beverage
advertising near school areas, which suggests that study context and potentially
confounding characteristics of the school environment may influence findings. For
instance, Kelly et al. (2008) found that there were proportionally fewer unhealthy food
advertisements in high-SES versus low-SES neighborhoods around schools in Australia,
while Maher et al. (2005) found significantly more ‘unhealthy’ food advertisements in
high-SES versus low-SES neighborhoods near schools in New Zealand. Conversely, a
study in Minnesota found that areas, where schools prohibited advertising, did not vary
with school type (Larson et al., 2014), and similar results can be seen in a Polish study that
failed to find differences in advertising by school type (Mazur et al., 2008).

Across all three types of institutions in this study, nearly half of all F&B ads belong
to the fast-food category. Notably, the proportion of fast-food ads near middle schools was
significantly higher than near high schools, although not substantially different from
hospitals. First, compared to senior high school students, this result may suggest the food
marketers are intensifying efforts to target early adolescent youth in middle schools. This
is alarming because younger adolescents can be more vulnerable to misleading advertising
than older adolescents due to their underdeveloped cognitive abilities (Institute of
Medicine, 2006; John, 1999; Roedder, 1981). However, as youth age, even over a school
year, they can become more disbelieving of advertising claims. The level of skepticism

toward advertising was positively correlated to having a more adult understanding of
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advertising tactics (Boush et al., 1994), and older adolescents are able to articulate a critical
understanding of advertising and predict the intentions of the advertisers (Livingstone &
Helsper, 2004). Thus, high school students may be more skeptical of fast-food advertising
and have a greater capacity to resist its influence than middle schools. Taken together,
because advertisers are aware of that high school students are better able to discern
marketing tactics, and they may be less likely to target areas with greater amounts of older
youth. These might explain the lowest fast-food ads proportion near high schools.
Moreover, the large proportion of fast-food ads near both middle (50.4%) and high
schools (44.0%) suggests student are exposed to a considerable amount of unhealthy food
marketing. This is in line with previous research findings that fast-food products are
promoted to youth in general (Chester & Montgomery, 2007; Finkelstein et al., 2008) and
advertisements touting high-calorie and low-nutrient foods occur with high density and
frequency around public areas serving children (Maher et al., 2005; Hillier et al., 2009;
Zenk and Powell, 2008; Adams et al., 2011). The significantly higher prevalence of fast
food advertisements does not meet government recommendations for a balanced diet near
schools when compared with other areas (Adams et al., 2011; Maher, 2005). Additionally,
several studies have quantified children’s and adolescents’ exposure to advertising,
showing that increased exposure to unhealthy food advertisements facilitates the unhealthy
food intake (Boyland & Halford, 2013; Costa et al., 2012; Cervi et al., 2017). In the current
study, when one of every two F&B ads they see daily is for fast-food options, youth can
easily consider fast-food choices as normative and acceptable, which may lead to less-
healthy eating behavior and, consequently, the development of obesity. All the above
points to the importance of public policies that regulate the content of outdoor F&B
advertising near schools. Although there are no specific standard regulations in U.S. (Yale

Rudd Center for Food Policy and Obesity, 2013), zoning regulations and school policies
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have been used to limit the availability and advertising of unhealthy foods within and near
school grounds in other countries (Korean Ministry of Food and Drug Safety, 2010; World
Health Organization Western Pacific Region, 2012).

Contrary to our hypothesis, this study did not show that hospitals, being non-youth-
serving institutions, had a significantly lower proportion of fast-food advertising than
middle and high schools. However, the proportion of fast-food ads near hospitals was
significantly higher when compared to high schools. People who go to the hospital to
receive outpatient services or to visit a sick patient may be at greater risk for stress. For
example, those receiving outpatient services are typically under stress while meeting with
nurses and physicians, waiting for results and/or a diagnosis, or suffering pain from an
illness. Similarly, people who are visiting their relatives or friends in hospitals may also be
at increased risk for stress and worry. The linkage between one’s psychological state and
unhealthy food consumption has been under investigation in recent years. Symptoms of
stress, depression, and disappointments were found to cause an inclination to eat high
calorie and non-nutritious foods (Vilija & Romualdas, 2014; Tariq et al., 2019; Maier, et
al., 2015). Maier and colleagues (2015) suggested stress may undermine self-control
through strengthening the impact of immediately rewarding attributes and they advised to
stay away from junk food when people are under pressure. Therefore, fast-food ads around
hospitals may serve as a cue for those visiting or in the hospital to crave less healthy food
options as a means of coping with a stressful or depressing situation. Moreover, visitors
may bring unhealthy food to patients in hospitals, who therefore can be considered as a
nutritionally-vulnerable people group. While diet is strongly related to care, treatment, and
recovery, poor nutrition seems to be an important issue in hospitals where 40% of adults
and 15% of children are reported to be undernourished (Davis & Bristow, 1999). Therefore,

the high frequency of fast-food ads near hospitals could influence individual food choices,
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which may deteriorate health conditions. Future studies might investigate this situation in
more depth.

The proportion of F&B ads containing price information near middle schools or
high schools was significantly greater than near hospitals, and the proportion of F&B ads
containing price information near high schools was significantly higher than around middle
schools, suggesting price strategies were particularly pervasive near high schools. The cost
of food and beverages was found to be the most notable predictor of dietary choices,
especially among those with limited incomes like youth (Power, 2005; Drewnowski &
Specter, 2004). F&B ads containing price information or promotion were seen as a
marketing strategy, which can be notably effective for appealing youth due to their state of
dependence and limited allowance (Grier& Kumanyika, 2008; Wilkie, 1997). This present
study found that pricing strategies are more commonplace among youth-serving
institutions than community-serving institutions, which may reflect a larger trend of
intensified commercial efforts to reach kids and teens (Federal Trade Commission, 2012).
Such food marketing tactics not only could trigger youth to make unplanned purchases
(Pasch et al., 2007; Moodie et al., 2013) but also could build brand awareness and develop
brand preference during childhood and adolescence (McNeal 1999; Story & French, 2004).
Although contrary to our hypothesis, this finding is in agreement with a previous study that
showed that higher-grade schools reflected a more commercial landscape (Velazquez et
al., 2015). There are several reasonable explanations. First, older students have greater
access to money and opportunities where they can purchase food independently (Velazquez
et al,, 2015). Darling and colleagues (2006) likewise found that students with more
spending money had higher odds of regularly buying food off campus. Second, older
students may travel farther distances to school and are allowed off-campus more usual in

the daytime owing to different policies between middle and high schools. For instance,
23



Velazquez and colleagues (2015) found secondary students had significantly higher odds
of weekly off-campus food purchasing compared with students in elementary grades. In
North America, students in secondary schools normally had more opportunities to buy food
on campus than elementary schools (Rideout et al., 2007). Thus, it may make higher-grade
schools more attractive to food and beverage companies that aim to promote their products
and make use of the older students’ purchasing capacity. Because a causal relationship
between F&B marketing strategy and youth dietary habits has been suggested (Halford et
al., 2008; Robinson et al., 2007), other types of F&B advertising strategies near schools
need to be explored in future research.

Based on regression results, schools eligible for free or reduced-priced (FRL) lunch
programs were found to be associated with the number of F&B ads containing price
information. Specifically, as the percentage of students in the school who were eligible for
FRL increased, so did the number of F&B ads contain price information. Given that FRL
programs are often identified as a proxy for SES (U.S. Department of Education, 2006),
the current study suggested that food and beverage marketing price promotion strategies
are more prevalent in lower socioeconomic areas. Previously, a study showed that a higher
prevalence of F&B advertising was found in lower-income communities no matter the
race/ethnicity of the local residents (Isgor et al., 2016). A growing body of literature has
documented how various types of advertising targeting income groups may contribute to
socio-demographic disparities in obesity and non-communicable disease risk (Darmon &
Drewnoswki, 2008). Comprehensive policies in low-income areas are needed to address
these disparities.

The strengths of this study are noteworthy. First, unlike most research focusing on
single elements of the advertising environment, this is the first study (to our knowledge)

that compares volume and type of outdoor F&B ads across different types of institutions.
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Second, the data was collected objectively using digital tools. Methods involved thorough
training of research staff, pilot fieldwork, and reliability testing. Third, all ads were within
feasible walking distance to and from the institutions. However, this study has some
limitations. First, the sample size was relatively small (46 schools and eight hospitals), and
all samples were taken in the Austin, Texas metropolitan area which may not be
generalizable beyond a regional level. A larger, more demographically, and
geographically-diverse sample, such as a nationally-representative sample, could be used
in future work. This smaller sample size may have limited the ability to detect differences
between institution type. Also, other community-serving institutions, such as parks or
youth centers were not included but would be essential institutions to include in the future.
Finally, as this was a cross-sectional study, data were collected at a single point in time. In
spite of these limitations, this study adds to the existing literature by suggesting that a high
proportion of fast-food ads in F& B advertising in public areas, and youth may be more
heavily exposed to outdoor F&B marketing strategy when compared to other residents.
Therefore, policies that restrict or regulate the advertising of food and beverage products

near youth-serving institutions are needed.
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CONCLUSION

This study examined and compared the food and beverage advertising environment
(total number and type for F&B ads) across youth-serving institutions (33 middle schools
and 13 high schools) and community-serving institutions (8 hospitals) in Austin, Texas.
These findings indicate that the proportion of fast-food ads compared to overall F&B ads
near middle schools and hospitals was significantly greater than the same proportion near
high schools. Also, the proportion of F&B ads containing price information around middle
schools or high schools was significantly higher than around hospitals. These
advertisements may motivate the purchase and consumption of less-healthy food, which
has been suggested as a potential causal factor in weight gain and obesity. More research
on the food marketing environments of youth and obesity is urgently needed. Future
policies regarding outdoor advertising should focus on the reduction of the frequency of
unhealthy foods as well as food marketing strategies near youth-serving areas. The findings
of this study add to a growing body of evidence that outdoor advertising guidelines and

regulations are required in the U.S.
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