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Chapter 1

1 Introduction

1.1 Research Context

Several critical health problems facing Canadians today, such as obesity, cardiovascular
disease, numerous types of cancers, and type 2 diabetes, are often associated with an
unhealthy diet (Flores Mateo, Granado-Font, Ferré-Grau, & Montafia-Carreras, 2015;
O’Connor et al., 2015; Swinburn et al., 2011). With the rise in prevalence and earlier
onset of many chronic diseases, there are major impacts on health care spending (Public
Health Agency of Canada & Canadian Institute for Health Information, 2011; Roberts,
Rao, Bennett, Loukine, & Jayaraman, 2015). It is estimated that obesity and diet-related
diseases cost the Canadian health care system up-to $7.1 billion annually (Public Health
Agency of Canada & Canadian Institute for Health Information, 2011). Currently in
Canada, 29% of youth aged 12-17 are overweight or obese, and this number continues to
rise (Public Health Agency of Canada, 2012). Parallel to this rise in obesity, Canadians
aged 12 or older have been consuming more calories daily and fewer fruits and
vegetables (Statistics Canada, 2009). Although a diet high in fruit and vegetables is
associated with the prevention of many chronic diseases, most Canadian adolescents are
still not consuming adequate amounts of fruits and vegetables (Boeing et al., 2012). For
example, previous research conducted in London, Ontario illustrated that only 38% of
adolescents aged 11-14 were meeting the minimum recommended intake of fruits and
vegetables a day (Gilliland, 2014). With the declining diet quality, rising levels of
obesity, and increased costs on out health care system, the need for effective nutrition
interventions is critical (Childhood Obesity Foundation, 2015; Public Health Agency of
Canada, 2012; Statistics Canada, 2009). Implementation of multi-faceted strategies in
childhood can help by focusing on prevention (Whittemore, Jeon, & Grey, 2013) rather
than treatment of health problems in later life (Childhood Obesity Foundation, 2015).

Many traditional nutrition interventions succeed in increasing adolescent nutrition-related

knowledge but fail to connect that knowledge to the skills and decision making required



to change behaviour (Vaitkeviciute, Ball, & Harris, 2015). Food literacy encompasses
both the knowledge and understanding of nutrition and the capability to translate that
information to healthy behaviours (Vaitkeviciute et al., 2015). Food literacy has been
defined as “the ability of an individual to understand food in a way that they develop a
positive relationship with it, including food skills and practices across the lifespan in
order to navigate, engage, and participate within a complex food system” (Cullen, Hatch,
Martin, Higgins, & Sheppard, 2015). Food literacy programs can provide adolescents
with the awareness and nutrition knowledge to avoid the temptation of fast food
marketing and supplement with heathier alternatives. These changes made through
adolescence reflect food behaviours in adulthood (Bowman, Gortmaker, Ebbeling,
Pereira, & Ludwig, 2004).

Adolescence is the unique stage of life between childhood and adulthood where
individuals start to develop a level of autonomy and make more decisions on their own
(Vaitkeviciute et al., 2015). There are many factors related to an adolescents’
environment and new found independence that often translate to increased intake of fast
food (Bowman et al., 2004). This stage of life is associated with increasing levels of
independent mobility (Loebach & Gilliland, 2016; Mitra, 2013), meaning parents often
give their adolescents permission to travel to/from school and throughout their
neighbourhoods without parental supervision. Furthermore, an adolescents’ food
environment, particularly the area immediately surrounding their home and school, also
has direct effects on their food purchasing habits (He, Tucker, Irwin, et al., 2012),
particularly when a parent and guardian is not present (He, Tucker, Gilliland, et al.,
2012). Coupled with this newfound independence, many people begin their first paid
employment in adolescence, thereby acquiring some form of income for the first time,
which also affects their food purchasing habits and ultimately their food intake
(Vaitkeviciute et al., 2015). Many uni-dimensional nutrition interventions fail to connect
knowledge to the skills required to equip adolescents to change their behaviour
(Vaitkeviciute et al., 2015) and make the healthier choice when faced with a saturated
food environment (Gittelsohn & Lee, 2013).



Today’s adolescents are known to be a technologically savvy generation. In 2015, nearly
three-quarters of all North American adolescents aged 13-17 had access to a smartphone
in 2015 and this number continues to rise (Pew Research Centre, 2015; Poushter, 2016).
Recognizing the large presence smartphones have in today’s culture, many researchers
and health professionals are using smartphones as a tool to educate large groups of
people, and improve and monitor individual health (Hingle & Patrick, 2016).
Smartphones are an advantageous medium for nutrition interventions based on their
relatively low cost and minimal burden for the participants (Coughlin et al., 2015), and
they are particularly effective at engaging the adolescent population (Dute, Bemelmans,
& Breda, 2016). Although there have been many technological advancements in nutrition
interventions, there still is a lack of peer-reviewed literature surrounding multi-
dimensional smartphone food literacy interventions. Most of the literature available
focuses on weight loss interventions with few aiming to improve food literacy and impact

purchasing habits in adolescents.

This thesis aims to contribute to the growing body of knowledge evaluating the use of
smartphones as a medium for health and nutrition interventions, particularly for an
adolescent demographic. Using adolescent insights on content and functionality gleaned
from the focus groups conducted for Study 1, Study 2 involved conducting a pilot
intervention to determine what elements of the SmartAPPetite intervention need to be

redeveloped before a full-scale study.

1.2 The SmartAPPetite Project

SmartAPPetite is a smartphone application (app) that was designed through a cross-sector
collaboration between researchers and community stakeholders to address the rising rates
of childhood obesity and to help revitalize the local food economy. Based out of Western
University, the SmartAPPetite team has received community support from the Old East
Village Business Improvement Area (OEVBIA), Western Fair Farmers” Market, the
London Training Centre, and many others, including dietitians, public health
professionals, and community groups. In 2013, the team ran a pilot test of the

smartphone-based messaging concept in the Western Fair Farmers’ Market in London,



Ontario with a sample of 208 adults. Findings from this pilot intervention identified that
the app was successful at drawing awareness and intake of healthy foods and also drew
people to healthy food vendors with greater frequency (Gilliland et al., 2015). In 2014,
SmartAPPetite partnered with the London Training Centre and received 1-year funding
from the Ministry of Training, Colleges and University to conduct field research to help
support the development of technology that would help strengthen the struggling local
food economy in Southwestern Ontario. Seven focus groups were run with farmers,
retailers, and other food providers across six Southwestern Ontario counties to stimulate
concepts on how technology could help shift more of Ontarian’s consumption habits to
include more healthier, local food. Using the information gathered from this background
research, an alpha version of the SmartAPPetite app was created for Apple’s i0S
platform and publicly released through the Apple App Store. The alpha version of the app
holds many of the design features to be included in the final version of the app; however,
there are some limitations with technological glitches that will be resolved in a final
version. With time and funding, the app will be redesigned to include more features and
an Android version of the app will be created.
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Figure 1.1 Example of a SmartAPPetite ‘message chain’

SmartAPPetite is a multi-dimensional intervention to help users make the healthier
choice the easier choice. The SmartAPPetite app sends users personalized food tips
(about nutrition, seasonal availability, healthy behaviours, food handling), as well as
related recipes and vendors to inform and subsequently ‘nudge’ users from their
personally-defined food goals to making healthier food choices and smarter purchases at
pre-screened local vendors (Figure 1.1). Users who enable locational monitoring using
their smartphones Global Positioning System (GPS) will receive messages that are paired
with the three closest food vendors. Additionally, users who enable location monitoring
will receive location-based messages when they enter in a ‘geofence’, a virtual zone that
surrounds the participating food vendor (Figure 1.2). These features that compose
SmartAPP collectively set this app apart from others food apps. Upon download and set
up, users are provided with a short ‘profile survey’ to identify their sex, age, food
preferences, goals, and dietary restrictions. Based on the information from the survey an

algorithm determines which food tips are most suitable to the individual user. Food tips



are sent as a multi-dimensional ‘message chains’. Short tips are sent to the phone’s lock
screen, which then prompt the user to open the app. When a new tip is selected, the
longer version of the message is available in addition to three recipes matched to the
message based on the algorithm, and the three closest local vendors that sell the featured
item. Users are able to personalize message delivery to specific times that are most
appropriate for them. All of the messages within the app are compiled from scientifically
reliable sources, written by nutrition research assistants, and then approved by registered
dietitians to ensure all information shared through the app is evidenced-based.
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Figure 1.2 Day in the Life of SmartAPPetite User with ‘Geofences’ Enabled



Given the success of SmartAPPetite with the general population, the next step was to
engage specific sub-populations. Within the literature of adolescent health, the need for
nutrition interventions appear to be critical with the increase in obesity, increase in food
purchasing, and decrease in fruit and vegetable intake. Based on the need for adolescent
food literacy interventions it was determined that the next phase of SmartAPPetite, and a

goal of this thesis, was to make the app more appropriate for adolescents.

1.3 Research Objectives and Questions
The purpose of this thesis is to determine how to make the SmartAPPetite intervention
most applicable and effective for adolescents by using insights from focus groups and a
pilot study intervention with adolescents in London, Ontario. The overarching aim of this
research is to contribute to the growing body of knowledge evaluating the use of
smartphones as a medium for health and nutrition interventions, particularly in this
demographic. The primary research question addressed in this thesis is “how can a
smartphone nutrition intervention help to improve adolescents’ food literacy, food
purchasing habits, and ultimately their food behaviours?” Subsequent research
questions and objectives were developed to help answer the overarching research
question:
(1) What is the desired content and functionality to include when developing a
nutrition app for adolescents?
a. To determine what content can help engage adolescents and what features
they want from a nutrition app.
b. To determine what types of messaging are relevant, interesting, and useful
to adolescents.
(2) What elements of the SmartAPPetite intervention need to be redeveloped before
undertaking a full-scale intervention study?
a. To evaluate the effectiveness of recruitment and retention procedures,
performance of app features, suitability of the study instruments, and the
overall feasibility of undertaking the intervention to improve upon the

study design prior to undertaking a full-scale intervention study.



b. To examine potential differences in food literacy, food purchasing habits,
and food behaviours pre- and post-intervention.

By answering these questions, we will gain the knowledge required to be able to write
nutrition messaging specific to adolescents and redevelop the current SmartAPPetite app
to resonate with an adolescent population. The information gathered from this research
will help the research team to run a full-scale study to test the effectiveness of using the
SmartAPPetite app as an intervention with adolescents in Southwestern Ontario. The
learnings gathered from this thesis can also help to guide other health professionals and
researchers when creating health promotion messaging and app-based interventions for

adolescents.

1.4 Theoretical Framework

The field of behavioural economics, derived from conventional economic theory, has
recently come into prominence in many policy discussions (Rice, Hanoch, & Barnes,
2017; Thorgeirsson & Kawachi, 2013). Behavioural economics draws from psychology,
neuroscience, sociology, and institutional economics to help explain a variety of health
related behaviours (McDonald, 2008; Rice et al., 2017). Traditionally in the economic
model, individuals are considered to be rational beings, the perfectly informed homo
economicus, who make decisions that are in their own best interest (Arno & Thomas,
2016; Bragg & Elbel, 2017; Gittelsohn & Lee, 2013; Thaler & Sunstein, 2003;
Thorgeirsson & Kawachi, 2013). Within behavioural economics, the theory of bounded
rationality explains our decision making is more complicated than that because of our
limited processing capabilities, lack of time, and complex environments (Rice et al.,
2017; Thorgeirsson & Kawachi, 2013). Simon proposed that instead humans rely on
heuristics or rules of thumb to help make decisions and often individuals are fine with
making satisfactory decisions that are ‘good enough’ (Rice et al., 2017; Simon, 1955;
Thorgeirsson & Kawachi, 2013). Unfortunately, these satisfactory decisions often result
in unhealthy behaviours (Thorgeirsson & Kawachi, 2013).

To date, traditional health interventions have been focused on education, although, it has

been well established that education does not always translate into the desired behaviour



(Downs, Loewenstein, & Wisdom, 2009; Gittelsohn & Lee, 2013; Roberto & Kawachi,
2014; Thorgeirsson & Kawachi, 2013). Behavioural economics accepts that human
behaviour is complicated and that decision making is not always based on the perceived
long-term value of a current behaviour (Gittelsohn & Lee, 2013). Often people make
decisions based on the status quo (people stick to the norm or what they know) or present
bias (place more value on immediate gratification than events that happen in the future)
(Rice et al., 2017; Roberto & Kawachi, 2014). For example, most individuals choose the
default side order of French fries with their meal over asking for a salad at a restaurant,
even though they know that the salad will be better for their health in the long term
(Thorgeirsson & Kawachi, 2013).

The environment around us is composed of structural elements, financial constraints,
polices, and cultural norms among other factors that all directly influence our dietary
behaviours and other health-related behaviours, such as physical activity levels (Bragg &
Elbel, 2017). Food and beverage companies have shaped our current food environment
based on the large portion sizes that have become the norm, high calorie default side
options, and the convenient placement and cost of energy-dense nutrition-poor (EDNP)
foods (Bragg & Elbel, 2017). It is not practicable to change the current environment, but
we can create interventions to help consumers better navigate the food environment and
help them make healthier choices (Khan, 2011). Within behavioural economics and the
theory of bounded rationality, there are many tools to help improve healthy decision
making some of which include ‘nudging’ (e.g., choice architecture and defaults),
commitments, and anchoring (Table 1.1) (Bragg & Elbel, 2017; Rice et al., 2017;
Thorgeirsson & Kawachi, 2013). In order to persuade individuals to make the healthier
choice, it is suggested to develop environments that ‘nudge’ them to freely make the
choice that is better in the long run rather than restricting select behaviours (Roberto &
Kawachi, 2014). The idea of nudging was coined by Thaler and Sunstein (2008) as a
form of libertarian paternalism that will make it easier for an individual to choose the
healthier behaviour - the behaviour they would choose if they were thinking rationally
about the outcome (Thaler & Sunstein, 2003, 2008). Nudge theory is successful based on
its use of defaults, which requires little to no effort from the user (Khan, 2011).
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Unable to change the physical construct of the environment, SmartAPPetite was
developed to be able to ‘nudge’ users with information about where the healthier choices
are located and how to access them. This gentle reminder helps the user to easily make
the healthier choice without being persuaded by marketing and incentives. SmartAPPetite
provides a mixed educational-environmental-behavioural economic approach by
providing multi-dimensional ‘message chains’ of a healthy food tip paired with recipes
and local food vendors to help nudge the education into action. Furthermore, as a
participant comes within a specified ‘geofence’ (virtual zone encompassing the vendor)
for a local vendor, they are nudged with the information using a pop-up on their home
screen. SmartAPPetite also uses anchoring as a tool in messages to help bring awareness
of growing portion sizes and by reminding users how appropriate portion should look. In
the future, SmartAPPetite could incorporate other behavioural economic tools such as
commitments through social sharing to encourage participants to engage in healthier

behaviours.

Table 1.1 Behaviours Economics Tools to Help Improve Dietary Behaviours

Term Explanation Example
Nudging Concept derived from libertarian Choice architecture and
paternalism (Bragg & Elbel, 2017; defaults are examples of

Gittelsohn & Lee, 2013). Nudges are used | nudging.
to push individuals towards a specific
behaviour while keeping choices
unrestricted (Bragg & Elbel, 2017;
Gittelsohn & Lee, 2013; Khan, 2011;
Thaler & Sunstein, 2008). Nudging allows
policymakers to guide individuals to freely
choose the option that will be better for
them in the long-term (Roberto &
Kawachi, 2014).

Choice To determine on behalf of others what Grocery store owner who
Architecture | good decision making looks like, reduce places specific foods on
the volume of information, and presents the end of aisles (i.e.

one’s options in a way to subtly guide ‘endcaps’) so that more
decisions in ‘better’ direction (Arno & people see the item and
Thomas, 2016; Johnson et al., 2012; Rice | more people purchase
etal., 2017; Thaler & Sunstein, 2008). that item.

Takes into account bounded rationality
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and an individual’s cognitive biases to
acknowledge that what is chosen is often
based on the way a chose is presented
(Johnson et al., 2012; Rice et al., 2017;
Thaler & Sunstein, 2008).

Defaults

An example of choice architecture that
takes advantage of our status quo bias and
inertia to stick to decisions we already
know we like (Rice et al., 2017). A default
IS an option that is assigned to a person
who does not make an active choice (Rice
etal., 2017). A default is a form of a
nudge (Rice et al., 2017).

Default fries with fast
food meal combo. To
receive a side salad you
specifically need to ask
for one

Commitments

Acknowledges that some people are not
motivated by money or other incentives,
however, many individuals are concerned
about impacting their reputation (Rice et
al., 2017). This concept asks individuals to
publically precommit to a specific
behaviour and finds success in changing
behaviours by putting one’s reputation at
stake (Rice et al., 2017; Thorgeirsson &
Kawachi, 2013)

Website called
stickk.com requires
individuals enter a goal,
their credit card number,
a charity they support,
and a charity they would
not want to support. Each
person needs to identify a
sponsor who will hold
him or her accountable to
the behaviour. If it is
determined the person
did not meet their goal,
their preselected donation
will not go to their
desired charity, but rather
a charity they do not wish
to support (e.g. National
Rifle Association) (Rice
etal., 2017).

Anchoring

Tendency to base decisions based on
initial format provided (Roberto &
Kawachi, 2014).

People base their
consumption on package
size. People tend to eat
more from a larger plate
or a larger bag of chips.

This conceptual approach to behaviour change is complemented by the social-ecological

theory of health promotion. Originally created by Bronfenbrenner in the 1970s, social-

ecological model emphasizes that there are multiple levels of influences on an

individual’s health-related behaviours (Bronfenbrenner, 1979, 1992; Story, Kaphingst,
Robinson-O ’brien, & Glanz, 2008). The methodology used for the SmartAPPetite
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project considers how healthy eating is influenced by many factors across the three inner
domains as seen in Figure 1.3. First, at the personal level, there are individual factors that
affect a person’s health behaviours such biology, attitudes, knowledge, values, skills,
behaviours, lifestyle, and demographics (Story et al., 2008). SmartAPPetite helps to build
behavioural capacity as it provides users with the knowledge to boost their food
behaviours and the opportunity to develop their skills with recipes. Furthermore, it
addresses biology by pairing users with messages based on their age and sex. With time,
the participants would develop a deeper knowledge about nutrition, which could change
their attitudes and the ‘nudge’ delivered from the recipes and vendors could help change

behaviour.

At the network level, an individual’s social environment, such as their friends, peers,
family, and neighbours, influences their ability to make healthy behaviours (Story et al.,
2008). This social environment can have an even stronger influence on adolescents,
which is one of the reasons SmartAPPetite was adapted specifically for this population.
SmartAPPetite can help address social norms if an individual’s family and friends also
use the app to learn and change their behaviours together. Individuals are more likely to
change their behaviour if they have social support from their peers or a role model, for

example a parent or guardian, who demonstrates and encourages that same behaviour.

The third tier that affects an individual’s ability to make healthy behaviours is their
settings or their physical environment (Story et al., 2008). Even if an individual has
committed to a behaviour change internally and has social support, they still encounter
factors (barriers and enablers) posed by the physical environment in which they live. For
example, changing attitudes and knowledge might not be enough to change behaviours
for individuals living in a food desert with limited accessibility to fresh and affordable
produce. Interventions at this level need to take into consideration opportunities,
availability, accessibility, and barriers to be successful (Story et al., 2008). SmartAPPetite
links users to healthy local vendors in their neighbouring food environment where they

can visit to purchase healthy foods. The benefit from this interaction is two-fold as it
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helps the individual to access more healthy foods and it helps the local business and

supports the local food economy.
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Figure 1.3 Social-Ecological Model Adapted for Healthy Eating

1.5 Thesis Format

| Social support

| Role modelling |

Adapted from Bronfenbrenner 1992; Story et al., 2008

This thesis was written in integrated article format and will address the results from two

separate but related studies that help to redevelop and evaluate the SmartAPPetite app to

be more appropriate for an adolescent population. The two studies are independent of one

another; however, they are complementary, as their findings collectively will be used to

advance the SmartAPPetite project. Each study uses different methodologies to be able to

provide both a qualitative and quantitative assessment of developing a smartphone app

for adolescents. Additionally, each study used a different sample of adolescents from

London, Ontario.

The thesis is organized into five chapters, with this introduction representing Chapter 1.

i ]
| Social norms |
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Chapter 2 reviews the existing literature available on smartphone nutrition interventions
for the adolescent population. The literature review further discusses food literacy
interventions and the development of messaging specifically for adolescents. This
literature review identifies gaps in the literature and justifies the need for further research

in the area.

Chapter 3 examines adolescent perspectives on the content and functionality to be
included in a nutrition smartphone application. This study used semi-structured focus
groups and short surveys to determine what topics of nutrition and healthy living
adolescents want to learn about and what features in a smartphone app would benefit this
demographic. The information from the paper can help guide health professionals and
researchers how to write health and nutrition messaging for adolescents and provide

insight into the desirability of providing education to adolescents through smartphone

apps.

Chapter 4 reports on the development and pilot evaluation of a food literacy intervention
for adolescents utilizing a full-featured smartphone app that addresses key gaps in the
literature. This study was conducted to evaluate the overall feasibility of running a full-
scale study by assessing the recruitment and retention procedures, performance of app
features, and appropriateness of the study instruments. This intervention required
participants to use the app for eight weeks and complete a survey before and after to
determine any differences in food literacy, food purchasing, and overall food behaviours.
Lessons learned from the pilot study suggested ways to improve the overall intervention

prior to a full-scale study.

Chapter 5 synthesizes the findings from each of the studies and connects the results to
draw a cohesive conclusion. This chapter identifies limitations in the current research,

suggests future areas of study, and provides recommendations for policy and practice.
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Appendix H Research Ethics Youth Assent Form for SmartAPPetite Intervention

SmartAPPetite Letter of Assent Western

To whom it may concem,

Have you ever wanted to leam more about how to choose healthy foods, prepare healthy
meals, or buy healthy options at restaurants?

Our research team based at Western University is working with high school students like you to
promote healthy living and healthy eating. We invite you participate in a message-based
nutrition intervention called SmartAPPetite. SmartAPPetite aims to provide users with teen-
specific knowledge on healthy living and healthy eating. This study will take place in your high
school during the Spring of 2015.

What are we going to study?
The purpose of this study is to evaluate our message-based intervention, SmartAPPetite, to
improve healthy food access, food knowledge, and dietary behaviours of high school students.

What would you have to do?

1. Complete the Youth SmartAPPetite Survey. Before and after using SmartAPPetite, you
will he asked to complete a brief 15-20 minute survey asking questions about
demographics, food purchasing behaviours, food consumption, and food knowledge. The
sunvey will be completed in class. Upon completion of each of the two surveys (one in
March and one in May afier the study), you will receive $15 gift card (35 for the first cne
and 310 for the second).

2. Receive SmartAPPetite Messages for 8 Weeks.

a. Ifyou own an Apple device, such as an iPhone, iPad, or iPod Touch, you will
he asked to download the free SmartAFPPetite app from the AppStore. You will
receive up to 3 healthy eating and healthy lifestyle messages per day for 8
weeks. These messages will include a tip about healthy eating and healthy
lifestyle about teens, often a recipe related to the tip, and a list of related vendors
hased on their current geographic location. The app also provides GPS-enabled
messaging to tell you if you are close to any local vendors.

b, If you do not own an Apple device you will have the option of receiving a daily
message through email for 8 weeks. These messages will include a tip about
healthy eating and healthy lifestyle about teens, often a recipe related to the fip,
and a list of related vendors close to your school. Email addresses will not be
used for other purposes and will not be shared with third party.

Yersion Date: 01/09/2015



