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ABSTRACT

Background — Online food delivery (OFD) platforms have become increasingly popular due to
advanced technology, changing the way consumers purchase food prepared outside of home. There is
limited research investigating the healthiness of the digital food environment. Little is also known of its
influence on consumer choice and dietary behaviours. This cross-sectional analysis is one arm of a
multi-national study, which is the first to examine the nutritional quality and marketing attributes of
menu items from popular independent and franchise takeaway outlets on New Zealand’s market-
leading OFD platform (UberEATS®).

Methodology — Based on publicly available data, Auckland was chosen as the primary location of
interest, being the largest city in New Zealand with high concentrations (~30%) of young consumers
(15-34 years), who are the primary users of OFD services. A total of 374 popular independent and
franchise takeaway outlets were identified to form a database of complete menus and marketing
attributes. All 25,877 menu items were classified into 38 food and beverage categories based on the
Australian Dietary Guidelines, which is consistent with the New Zealand Eating and Activity
Guidelines. Marketing attributes analysis (i.e., popularity cue, photos, value bundles, special
promotions, nutritional information and dietary labelling) was conducted simultaneously.

Results — Of complete menus, almost three-quarters (73.3%) and of most popular menus, 83.8% were
categorized as unhealthy. Unhealthy menu items were two times more likely to be categorized as most
popular, accompanied by a photo, offer special promotions and almost five times more likely to be
offered as a value bundle. Two of the three unhealthy mixed meal categories were significantly less
expensive than their healthier counterparts (p < 0.001). Nutritional information was not available for a
majority of the menu items on Uber Eats.

Conclusion — This study found that Uber Eats predominantly consists of unhealthy food choices and
marketing attributes promote more of these menu items, making unhealthy food more appealing,
available and accessible to the users of OFD platforms. This finding indicates the need for public health
policy and requirement for further research to explore direct associations with nutritional quality of
OFD platforms and consumers’ dietary choices, hence its effect on population obesity rates and

nutrition-related diseases.
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INTRODUCTION

The younger generation (i.e., Millennials and Generation Z) incorporate the multiple uses of
smartphones and modern technology in everyday life, more than any other generation (1). Individuals
crave for convenience in present-day hectic lifestyles (2). In addition to the various uses of
smartphones, unsurprisingly, they have also enabled instantaneous access and availability to food (3).
This has introduced a new food environment, called ‘the digital food environment’, that includes online
food delivery (OFD) services (i.e., Uber Eats, Menulog, etc.), online grocery delivery services, as well
as social media platforms such as Facebook and Instagram (3). Before public health professionals could
tackle and solve the global burden of obesity and nutrition-related diseases that had emerged from the
‘traditional’ food environment, this new digitally-led world has brought additional challenges for the
professionals and risks to the younger generation. Since the onset of the recent COVID-19 pandemic,
the use of modern technology and the digital environment has become a new normal. Consumers seek
not only convenience, but also safety which has effectively been provided by the digital environment

through innovative ways (4).

Human diet is a major contributor of health outcomes. The unfavourable nutritional content of the
‘western diet’ and foods prepared outside of the home (i.e., energy-dense, high in sodium, saturated fats
and added sugars), more predominantly consumed by the younger generation, is concerning due to its
adverse health outcomes such as obesity and associated metabolic conditions such as type-2 diabetes,
cardiovascular diseases and cancers, as compared to the healthier food groups (i.e., Five Food Group
(FFG)) (5-7). Although obesity and associated nutrition-related diseases are multi-factorial with
multiple individual and environmental factors, the digital food environment may be considered as the
most impactful in current times, accelerating the global prevalence of obesity, especially amongst the

younger generation (8).



OFD platforms have become a booming industry and has further been accelerated since the recent
pandemic (9,10). Further growth and developments are expected due to developing technology and the
growing demands of the consumers. However, little has been researched and implemented in this new
space of the digital food environment. There are still gaps in the literature regarding the nutritional
quality of the foods sold and promoted on these platforms. More research in this area will enable
making associations with the nutritional quality of the digital food environment and its health
consequences. Further research in this space will also highlight the importance of public health

interventions to dampen the likely effects of this environment on health.

This research aims to evaluate the digital food environment created by the market-leading OFD

platform, Uber Eats in New Zealand. The two key primary research questions are as follows:

(1) What proportion of menu items are classified as ‘Discretionary’ or ‘FFG’?
(i1) What is the association between the nutritional quality of menu items and marketing
attributes?
a) What proportion of menu items promoted using marketing strategies are classified as
‘Discretionary’ or ‘FFG’?

b) What food/beverage categories are commonly promoted using marketing attributes?

Obtaining answers to these research questions will enable a deeper understanding of the digital food
environment created by one of the popular OFD platforms in New Zealand and would also enable

comparisons with similar studies conducted in other countries.

This document has been separated into four key chapters:
1. Chapter One is a literature review, stating what already has been researched and explored in this

area of the digital food environment in various countries and their findings. This chapter also



introduces Uber Eats, the OFD platform of interest in this study and identifies gaps in the

literature that are worth exploring to gain a better insight into the digital food environment.

2. Chapter Two demonstrates the methodology of this research, outlining the methods of
nutritional and marketing attribute analysis, as well as data analysis, including both descriptive
and inferential statistics. Methods of this research was informed from the other arm of this study
conducted in Sydney, Australia (11), to enable comparisons in the digital food environments

between the two countries.

3. Chapter Three presents the results of this research into relevant tables and figures informed
from the Australian study for ease of comparison. This chapter has also been separated into

subheadings using the research questions where relevant for ease of interpretation.

4. Chapter Four then interprets the results of this research by comparing and contrasting it with
relevant literatures to create an informed discussion of the current digital food environment.
Furthermore, this chapter also discusses the implications of the results of this research and OFD
services on the population health, and also provides recommendations for future research and

intervention in this space.

I hope this thesis provides you with a better insight into the digital food environment, specifically the
OFD services. Furthermore, this thesis should broaden your knowledge and understanding of the
associations of this new and emerging space with public health consequences, highlighting the

significance of this issue, hence the necessity of a promising intervention.



CHAPTER ONE

Literature Review

1.1. Obesity: a global epidemic
Obesity has become a global health concern with an alarming increase in prevalence (1), particularly
for young adults (2). According to the World Health Organization (WHO), 39% of the adult population
(18 years and over) were overweight and 13% were obese in 2016 globally (1). WHO has defined
overweight and obesity as abnormal or excessive fat accumulation that may impair health (1). Body
Mass Index (BMI) is universally used to classify individuals into the category of underweight, normal
weight, overweight or obese based on their weight and height. It is calculated by an individual’s weight
in kilograms, divided by the square of their height in meters (kg/m?). For adults, WHO defines
overweight as BMI greater than or equal to 25, and obese as a BMI greater than or equal to 30 (1). The
New Zealand (NZ) Health Survey 2019/2020 conducted by the Ministry of Health (3) found that
approximately 31% of the adult population (aged 15 years and over) were obese. A higher prevalence
was observed amongst Maori and Pacific populations and those living in the most socioeconomically
deprived areas. New Zealand has also been ranked second highest in Organisation for Economic Co-
operation and Development (OECD) for childhood obesity with 40% of New Zealand children
identified as overweight or obese (4). Excess body weight and obesity is associated with the onset of
multiple chronic non-communicable diseases (NCD) such as Type 2 Diabetes Mellitus (T2DM),

cardiovascular diseases (CVD), stroke, and cancers (1,4,5)

1.2. The ‘Western’ Diet

Human diet and nutrition have been known to influence health outcomes (6). Furthermore, diet is a
modifiable determinant of health. The escalating global prevalence of obesity is predominantly driven

by dietary changes and lifestyle behaviours (1). Overweight and obesity is believed to be caused by an

4



imbalance in energy intake and energy expenditure (1). More specifically, overconsumption of energy-
dense, nutrient-poor (EDNP) foods and an increase in sedentary lifestyle, have shown to be an
important contributor to increasing body weight and related comorbidities (1). In parallel to the rising
obesity epidemic, there has also been a rise in popularity of the ‘Western Diet’ which is also known as
a diet high in discretionary foods (i.e., saturated fats, sodium and added sugars). Saturated fats are
mostly derived from animal-based foods like red meat and full-fat dairy, as well as tropical fats like
coconut and palm. These types of fats have been associated with an increase in the risk of heart
diseases (7). Sodium is a mineral predominantly found in table salt, however in the western diet,
sodium now largely comes from packaged and processed foods. A diet high in sodium is linked to
raising blood pressure, further increasing the risk of heart diseases (8). Finally, added sugars are sugars
or nutritive sweeteners which have been added to foods during the preparation or processing of the
food, or just before consumption. A diet high in sugars is linked to causing an increase in the overall
calorie intake, associated with overweight and obesity, and increasing the risk of metabolic conditions
such as diabetes (9). In addition to an overconsumption of sweets, desserts, sugar-sweetened beverages
(SSB), processed meats, high-fat dairy products, and packaged, ultra-processed snacks, the western diet
also comprises a lower consumption of fruits, vegetables, and wholegrains, that are beneficial for

optimal health (1,5,10,11).

1.3. The Food Environment
The food environment has been identified to be one of the factors in the cause of obesity (11). It has
been defined as the physical, economic, political and socio-cultural context in which consumers engage
with the food system to make their decisions about acquiring, preparing and consuming food (10,12).

One segment of the food environment is the foodservice sector, which includes dining restaurants,
cafés, and fast-food or quick-service restaurants that can provide foods and drinks for immediate

consumption (10). The modern food environment acts as a contributor to poor health of young adults in

New Zealand. Food from outside of home e.g. takeaways and fast-foods have gained immense



popularity in the recent decades and are a key driver of the escalating global prevalence of overweight
and obesity due to their unfavourable nutritional content. Although obesity is a multi-factorial disease
with complex relationships, larger portion sizes and overconsumption of energy-dense foods have

shown to be strong contributing factors (11,13,14).

Takeaway foods are defined as hot meals made to order and taken away to be eaten outside of the
small, independent food outlets (11,15,16). Fast-food is defined as foods from national/multinational
fast-food chains, e.g. McDonald’s, Subway, Pizza Hut, Burger King, Domino’s Pizza, Kentucky Fried
Chicken, etc., which also provide options for dining-in (11,17). In addition to takeaways and fast-foods,

out-of-home foods can also include foods from coffee shops, convenience stores, and public vending

machines (11,18).

1.3.1. The Global Food Environment

In the modern world, working individuals have much busier and hectic lifestyles, hence the desire to
spend less time and effort preparing food (19). One study demonstrated that working individuals
intended to spend less time clearing up after meals and more time remaining for other professional
activities (20). This finding indicates that in addition to the time constraints experienced by busy
individuals, advancing technology may also increase the consumption of out-of-home energy-dense
foods (11). This has therefore caused fast-food outlets, takeaways, restaurants, and coffee shops to
become increasingly popular in the recent decades due to the rise in demand for convenience and
readily available and accessible retail foods, as they provide foods and drinks meant for immediate
consumption; however, with an unfavourable nutritional content which has further been promoting an

obesogenic environment (10).

Multiple studies have shown that takeaways and fast-foods tend to be less healthy as they are mostly

classified as being EDNP, with high levels of saturated fats, added sugars and sodium (discretionary



foods) (11,21-23). Furthermore, consumption of takeaway foods has become more frequent amongst
young adults with reduced intake of fruits and vegetables (24). A cross-sectional study conducted in
three cities in England found that 28% of young children aged 9-11 years, consumed takeaways at least
once per week. As compared to the children who hardly consumed takeaways, those who consumed
takeaways once per week had higher LDL-cholesterol levels, total cholesterol and body fat mass, hence
increasing the risk of long-term heart diseases (25). Various studies have also demonstrated that
frequent consumption of takeaways and fast-foods have been associated with a poor diet quality
resulting in a higher BMI and a higher risk for obesity-related comorbidities (11,26-29). Furthermore,
in the past few decades, the portion sizes of fast-foods have increased along with the calories, fat,

sugars, and sodium levels, further intensifying the ongoing risk of worldwide obesity epidemic (30).

1.3.2. The New Zealand Food Environment

The total sales of takeaway foods in New Zealand have been steadily increasing each year with the total
sales in 2018 being just under 2.75 billion NZ dollars (31). In 2016, many major fast-food chains in
New Zealand had experienced growth, with Domino’s Pizza achieving the highest market growth of
39%, followed by Sushi and Indian quick-service restaurants experiencing significant growth rates of
20% and 27% respectively (32). From a survey in 2018, approximately 80% of children in New
Zealand aged between 10 and 14 years stated that they had fast-food or takeaway food at least once per
week (33). Similarly, based on a 2008/09 NZ Adult Nutrition Survey, young adults in New Zealand
(15-34 years) have shown to have a high fast-food and takeaway consumption (34). Food choices of
young adults can be influenced by various factors such as limited food budgets, moving out of the

parental home, low levels of cooking skills, and poor time management skills (35).

Unhealthy foods taste appetizing, appear tempting and are often low priced to attract young adults (35).
According to Stats NZ, the food price index for New Zealand in 2020 reported that approximately 27%

of the food budget was spent on ready-to-eat and restaurant meals which was a slight increase from



26% in 2017, and only 13% on fruit and vegetables which had fallen from 15% in 2017 (36-38).
Ready-to-eat and restaurant meals had shown to be the biggest growth area of the food subgroups
(37,38). People living in Auckland region had shown to be spending the highest proportion (32%) of
their food budget on takeaways and restaurant meals as compared to the national average of 27%. The
average expenditure of food budget of an average Kiwi household on takeaways and restaurant meals
had also steadily risen from 22% in 2000 to 27% in 2020 (37). However, the expenditure patterns for
consumer goods and services in 2020 was likely to be impacted by the recent global pandemic.
Furthermore, research shows poor compliance of the young adults in New Zealand with the dietary
guidelines. According to the NZ Health Survey 2019/2020, only approximately 40% of the young
population (aged 15-34) met the recommended fruit and vegetable intake (39). Additionally, according
to a research conducted by the University of Otago and the Ministry of Health, 53% of males and 40%

of females aged 15-18 years consumed soft drinks at least three times a week in 2011 (40).

In addition to the modern food environment, a sedentary lifestyle also plays a significant role in the
increasing risk of youth obesity and NCD (1). According to the NZ Health Survey 2019/2020, only
about 53% of the young population (15-34 years) met the adult guidelines of at least 30 minutes of
moderate-intensity physical activity per day (41). This result is backed up by the evidence that NZ
youths are among the world’s biggest internet users, spending above average time on the internet than
their peers in most other countries (42). Furthermore, lockdowns and restrictions due to the global
pandemic may have also increased screen time and promoted a sedentary lifestyle amongst the young
population, due to the shift to online learning and work-from-home practices (43). Although increased
screen time promotes a sedentary lifestyle and is detrimental to health, it is an encouragement for
online apps and services such as food delivery services. However, an escalation in this space is likely
to promote unfavourable health outcomes due to easy accessibility and availability to foods with poor

nutritional quality.



1.4. Online Food Delivery System
In recent years, the introduction of internet and smartphone technology has enabled food prepared
outside of the home to be at consumers’ fingertips. Young adults are especially more up-to-date and
advanced with the latest technology and its multiple uses to make everyday living more convenient
(35). With the introduction of smartphones, come together mobile applications or “apps”. Mobile apps
are defined as a software application developed specifically for small, wireless computing devices, such
as smartphones and tablets, rather than desktop or laptop computers (44). The increasing popularity and

adoption of smartphones and mobile apps globally has changed how consumers interact with a brand.

Mobile apps also provide an efficient way for companies to engage with their consumers (44).
Smartphones have provided quick and easy accessibility and availability to food outlets away from
home to order food directly to the consumer’s address, at their convenience through online food
ordering systems (35). There are two types of retailers that have been described to provide food
delivery services. The first category are the food retailers themselves, such as Pizza Hut, McDonald’s,
Domino’s Pizza, etc., who also independently offer food delivery services to the consumers. The
second category is OFD platforms that provide delivery services for multiple restaurants and other
foodservice outlets (45). This category includes Uber Eats (46), Menulog (47) and Delivereasy (48),
some of the popular OFD platforms in New Zealand (49). Some food retailers such as Domino’s Pizza,
Subway, Pizza Hut, etc. fit in both categories as they offer independent food delivery services and also

delivery services through OFD platforms.

Since the last decade, the e-commerce market has shown a rapid growth, where the consumers are
attracted to a product online and are encouraged to complete the transaction in an offline setting (50).
This shift in the consumer’s purchasing and shopping behaviours have been due to various factors and

worldwide changes. Some of these changes include: an increase in disposable income; longer working



and commuting hours; improved safety and reliability of electronic payments; an increase in the
number of retailers having an online presence; as well as a greater awareness of e-commerce by
customers (50). E-commerce, also known as online-to-offline services have been developed in various
fields including food, i.e. OFD services (50). The increasing use of digital technology in everyday life
and the demand for easy accessibility and convenience has escalated the use and reliability of OFD

services.

OFD have been defined as “websites or smartphone applications that allow customers to order menu
items from food outlets for pick-up or delivery by freelance couriers” (51). This process occurs through
OFD platform such as ‘Uber Eats’ in the United States of America (USA) and various other countries,
‘Just Eat’ in United Kingdom (UK), ‘Swiggy’ in India, etc. (50). These platforms enable consumers to
choose from a variety of food choices including hundreds of menu items provided by a broad range of
foodservice outlets offering various cuisines, taking food order and passing on this information to the
individual food outlets, managing of online payments, delivery of the food to the consumer at their
convenience, and providing order tracking facilities through the online website or the food delivery
mobile apps; all through the click of buttons or tap on the screens, via consumers’ personal OFD

accounts (Figure 1) (10,44,50,51).
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Figure 1. The Operation of an OFD Platform. Indicating movement of information between consumers and
food outlets (adapted from Li et al., 2020) (50)
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1.4.1. Uber Eats

The global revenue in the OFD segment was projected to reach US $151,526 million in 2021 and US
$439 million in New Zealand (52). Young individuals have shown to be the largest users of OFD’s,
approximately 48% globally and over 25% reported users in Australia and New Zealand (51,53). More
specifically, amongst the younger generations, Millennials (individuals born between 1976-1990) and
Generation Z (individuals born between 1991-2005), have shown to be the largest users of meal
delivery services (53). Internationally, Uber Eats is the most popular food delivery service, with 66
million users (54). Uber Eats is an American OFD and food ordering platform launched in 2015 by
Uber in San Francisco, California. Uber Eats, previously known as Uber Fresh started from delivering
freshly made soups and sandwiches in Santa Monica, California (55,56). Locally, the company started
to expand by increasing their menu options and coverage area. Soon, Uber Eats had expanded globally
and their services reached Auckland, New Zealand in 2017. Uber Eats since then remains the largest

and the most popular food delivery company in Australia and New Zealand (53,57,58).

1.5. Intentions for the use of OFD

1.5.1. Consumers Seek Convenience

The use of OFD platforms has been increasing worldwide, especially by young adults (aged 15-34) and
the working population. Convenience is the major driver of OFD services since food is readily
available for consumers at all times through modern technology. Individuals now have easy access to
foods from their favourite restaurants as well as a huge variety of cuisines delivered right at their doors,
instead of having to go out (10,59,60). An Australian study found that working young adults commonly
use OFD services due to busy schedules, having higher disposable incomes, and increased cravings for

fast-foods and takeaways, driving dietary choices (10). Convenience, time-saving and reduced efforts

have shown to be the key driver for consumers to use online services (45,61). Previous studies have
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shown that consumers tend to have a positive attitude and perceptions towards online if the service is
able to provide the ability to shop online anytime and anywhere, hence providing consumers with
access to convenience and flexibility (45,62). In addition, consumers tend to have a positive perception
of online services as they do not have to physically travel to purchase the goods, hence saving time and
effort (45). Various studies have demonstrated that when consumers can save time, it improves

attitudes through ease-of-use and usefulness, and are also more likely to use OFD services (45,63,64).

A 2019 report of the most frequently used OFD service in USA called ‘DoorDash’, revealed that 66%
of Americans reported that food delivery was the most popular and preferred way to eat dinner over
cooking and picking up a takeaway. Moreover, the report also revealed that weekdays at 7pm was the
most popular time people ordered food delivery as that is when busy, working individuals are not keen
to cook and clean the mess in the kitchen after a tiring day (65). Another cross-sectional study
conducted by Keeble et al. investigated the prevalence of OFD service use and sociodemographic
characteristics of consumers in Australia, Canada, Mexico, the UK and the USA (66). The results
showed that 15% of the respondents across the five countries reported OFD service use in the past
seven days. Additionally, almost two-thirds of the respondents had purchased food prepared away-
from-home directly from food outlets rather than using an OFD service. This study also found that
those who used the OFD service to get their food delivered, preferred this mode of order compared to
the traditional way of ordering food directly from the food outlets (66). This finding suggests that OFD
services can disrupt the conventional modes of food ordering; however, as most of the consumers had
also purchased food directly from the food outlets, this suggests that the traditional methods of
purchasing foods in-person still exist. Based on this study's results, the consumers of OFD services
were likely to be younger, have higher education or live with children aged under 18 years, hence
having limited time and resources to prepare food at home. Individuals much older in age were less
likely to use OFD services due to unfamiliarity with advanced technology and loyalty towards the

conventional modes of ordering food (66).
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A 2019 survey carried out in China with 1000 university students reported that approximately 72% had
been using OFD for at least two years and 85% of them used OFD more than once a week (67). Other
studies showed that Chinese students prefer using OFD services because it saves time, is convenient,
and can provide food options that are tastier or different compared to the canteen meals (68,69).
However, the use of OFD has also shown to differ in different populations around the world due to
differences in culture, technology and economy. In contrast to the Chinese study, similar study was
carried out with Greek university students which reported that most of the students cooked at home and
rarely ate out or had food delivery (70). New Zealand being a multi-cultural country is home to people
from various different countries and ethnicities. Additionally, in urban cities of developed countries
where the western lifestyle is predominant, the use of OFD services are likely to be high, especially by

young working adults.

1.5.2. Increased Accessibility

The OFD platforms have also led to an increase in the food environment range through the smartphone
apps. Traditionally, the neighbourhood food environment could be indicated as being approximately
within the range of 1.6km or 20-minute walk from home, school or workplace (71,72). With the
booming industry of OFD services, the range of food environments has expanded to 10km (71). This
largely increases the consumer’s availability and accessibility to foods from various cuisines, including
the ones further away from their neighbourhoods and those which the consumer’s would not
necessarily physically travel to purchase. OFD platforms provide the options of getting delivered
cooked meals, in addition, they also provide the opportunity to get delivered fresh foods and daily
grocery items. Although the OFD services increase accessibility to healthy foods like fruits and
vegetables, it provides a broader exposure to unhealthy foods, particularly fast-foods that are lower

priced with multiple offers available (71).
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1.5.3. Advantages of Apps

Despite the growing appetite for smartphones and mobile apps, there is lack of research done to
understand the online food ordering system and to identify mobile app characteristics. A majority of the
research has primarily focused on consumers' acceptance of mobile applications and the adoption of
advanced technology. Many previous studies have used the Technology Acceptance Model (TAM) to

understand the factors which influence consumer’s acceptance and use of a new technology (73).

1.5.3.1. Characteristics of OFD Services

Numerous studies have been conducted in various countries to understand consumers’ motives to use
OFD services or food delivery apps (FDA). One Indonesian study demonstrated that order conformity,
politeness and friendliness of messengers and administrative workers, cleanliness of food box, a good
condition of received ordered food and affordable delivery costs are the top five attributes of consumer
needs (74). Additionally, the study also outlined the top five technical requirements that have found a
positive relationship. These included: provision of skills training to messengers and administrative
workers, periodic evaluations of service performance, regular addition of food outlet members,
providing map feature on the company website, and the provision of ordering applications, that have all

shown to be essential for customer satisfaction (45,74).

A study conducted by Maimaiti et al. in China investigated the opportunities and challenges brought by
the food delivery industry (71). This study acknowledged the heavy growth in e-commerce market and
changes in the food shopping habits from online-to-offline food delivery in China. In contrast to the
conventional telephone food ordering system, where each restaurant is responsible for their own food
orders and delivery, the online food ordering services act as a third party with their own platform and
deliverers to provide food delivery services for multiple registered food retailers (71). This system also
makes it more convenient and user-friendly for the consumers as compared to the traditional ordering

system, as the orders can be easily placed through a smartphone application and delivered in a short
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period of time with the ability of tracking delivery status, upload review as well as receive personalised

recommendations, all through one app (Figure 1).

1.5.3.2. Taste or Price?

Chandrasekhar et al. investigated consumers’ perceptions and preferences, buying behaviours, likings
and intentions of using the most popular OFD platforms in India (75). They recruited participants from
the city of Bangalore with a response rate of 85%. A majority of the respondents were students who
were most likely to use the services. This study demonstrated that OFD services primarily depend on
the taste and quality of the food, and delivery services (75). Approximately half of the surveyed
population had said that taste was the most important factor for them while ordering food online.
However, along with the taste, the population also wanted the food to be reasonably priced. In addition,
the requirement of the population for the delivery services was that it should be quick for added
convenience (75). However, this study also demonstrated that the consumers had issues with delivery
services, specifically with delays in delivery, hygiene issues, and highly priced delivery services, which
made consumers lose brand loyalty and switch between delivery platforms (75). As young adults are
most common users of smartphones and OFD services, they are more likely to be drawn to price

discounts, given the limited food budgets of full or part-time students (35).

As OFD platforms provide consumers with the options of choosing amongst multiple food retailers in
their geographical area, this allows consumers to buy foods after comparing it to offers and prices from
other retailers. This indicates the importance of price for consumers when purchasing goods or services
online. Self-efficacy has also shown to be a strong and significant variable demonstrating the

consumers' attitudes and intentions when using online delivery services (45,76).
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1.5.3.3. Collaboration

Collaboration has shown to be one of the most important characteristics which encourage consumers to
use OFD platforms (44). Collaboration has been defined as alliances between multiple e-commerce
players to increase leads and make higher sales (44). One of the examples given by a study
investigating the impacts of technology on food ordering systems, was a collaboration between an
online payment system and an OFD platform in India (44). As described in this study, when an
individual chooses to use a particular OFD platform that collaborates with the online payment system
and chooses to pay through that system, they receive a cashback on the final bill. Through this system,
the consumers save money; however, the online payment app is also downloaded and frequently used
by the customer and food is ordered through the particular OFD platform, hence leading to an increase
in sales for both companies through the partnership (44). These strategies enable consumers to save

money, hence encouraging them to increase engagement with the apps.

1.5.3.4. Visually App-ealing

As per previous studies, visual design and aesthetics of the mobile apps is also an important
characteristic defining the ease of use and influencing a consumer’s decision and loyalty with a
particular brand (44). Visual design refers to the app's look and feel, including the colours and fonts
used, etc. which influence the consumer’s engagement with the app (44). In addition to the visual
appeal, apps also need to be well-structured, which has shown to influence consumer’s purchase

decisions (44).

Using smartphones or other advanced technology is not a very difficult task for a majority of the
population, especially for the younger generation who are more likely to be technologically literate and
use OFD services (45). Although this system provides convenience, easier accessibility, and food
availability, it also presents risks and challenges to the public health system and the social environment
(71).
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1.6. Risks and Challenges of using OFD services

1.6.1. Nutritional Quality of Food Prepared Outside of Home

Although OFD services are becoming more and more popular globally, there have been concerns raised
regarding the nutritional quality of the meals offered on such platforms. Eating outside of home is
generally associated with food being ultra-processed and higher in energy, sugars, sodium and fats,
linked to overweight and obesity (77). A recent study conducted by Partridge et al. in Sydney, Australia
and Auckland, New Zealand demonstrated that the most popular food outlets on the market-leading
OFD platform Uber Eats, are unhealthy and 86% of the popular menu items are mostly discretionary
foods and beverages, that are high in added sugars, saturated fats and sodium, with low nutritional
value (51). A more recent cross-sectional study conducted by Wang et al. also analysed the nutritional
quality of complete menu items from independent takeaway outlets available on Uber Eats (58). This
study demonstrated that of the complete menus, approximately 81% were discretionary foods and
discretionary menu items were more likely to be categorised as most popular (58). Poelman et al.
conducted a cross-sectional observational study in three international cities: Chicago (United States),
Amsterdam (The Netherlands), and Melbourne (Australia) (78). These cities were chosen as they were
based in large high-income countries based on different continents. This study found that most of the
foods available for delivery in each city were considered unhealthy (78). Additionally, lower

socioeconomic neighbourhoods were found to be more likely exposed to unhealthy food types.

Based on the 2020 Uber Eats Report for USA, requests for “extra sauce” and “sauce on the side”

increased the most in quarantine during the recent pandemic (79). As per Uber’s 2018 annual review,
the most popular menu item of the year was butter chicken, the most-searched-for item was burgers,
and a Big Mac® Combo was the number one item ordered after midnight across the country (80).
Similar trends have also been noted from other OFD platforms (65). As per the 2019 report released by

the most frequently used OFD app in the USA, ‘DoorDash’, the most popular orders by Americans for

18



the year included cheeseburger and fries, pizza, nachos, cheesecake and spring rolls, hence, foods
higher in energy and lower in nutritional quality (65). The Eating and Activity Guidelines for New
Zealand Adults by the Ministry of Health state that foods high in energy, saturated fat, added sugars
and sodium should be limited to prevent diet-related health conditions (81). Additionally, a systematic
review showed that individuals who consumed foods away from home had higher intakes of energy,
saturated fats, sugars and sodium, hence further increasing health risks such as the global escalation of
obesity as well as T2DM (28,82). This review also found that men and younger adults consumed more
energy and nutrients of public health concern from foods prepared outside of home than any other
groups (28). This finding was backed up by the findings from other dietary studies showing that weight
gain had been the steepest in young adults and men in recent years in some countries, due to an

increase in energy-dense and poor quality diets (28,83-85).

1.6.2. Food Safety

One of the major challenges of OFD services as discussed by Maimaiti et al. is maintaining food safety
and hygiene (71). Incorrect food handling and preparation could lead to serious food-borne illnesses
(86). Food delivered through OFD platforms are not temperature regulated. Temperature control is an
essential aspect of maintaining food quality and safety. There is evidence showing the importance of
regulating time and temperature of processed foods as it can lead to bacterial growth and food quality
degradation (87). Furthermore, delivered food is not immediately consumed once prepared (71). As
OFD services provide consumers with the flexibility to get their food delivered to them at their
doorstep, this process of food delivery can take anywhere between 15 minutes to half an hour,
depending on the distance between the food retailer and the delivery address. Additionally, it is not
always necessary that the consumer is going to eat the food as soon as it is delivered to them. This
means that it could be sometimes up to an hour or even more from the time the food has been prepared
to when it is consumed, hence further increasing the risk of food degradation and bacterial growth.

Unhygienically or inappropriately packed food further raises food safety concerns. Poor container
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quality, especially plastic containers with hot food can become unsafe for consumers (71,88).
Containers not tightly sealed as well as unhygienic handling of the food packages by the deliverers in
their personal vehicles can be a risk (71). Furthermore, if the consumers do not reheat the delivered

food properly, it can also affect the food's quality and safety (71,89).

1.6.3. Promotes a Sedentary Lifestyle: Food delivered right at your door-step

A study demonstrated that most people who choose to order food online are at work, which includes
the white collar workers and students as the major consumers (71). People choose to get their food
delivered when they are unwilling to go out, lack of time available or cooking skills, attracted by sales
promotion, experiencing bad weather, fond of the flavour of the delivery food, or taking a habit (71,90).
Most of these reasons for choosing to use OFD services may lead to behavioural changes such as
reduced physical activity, as consumers are not having to physically travel to collect the food, therefore
promoting a more sedentary lifestyle by keeping people at home or workplace. Furthermore, it also
reduces the need to go grocery shopping and saves time and effort on having to do the cooking and
dishwashing (71). These behavioural changes promoting a sedentary lifestyle may lead to negative

health outcomes and contribute to the global increasing burden of overweight and obesity.

1.6.4. Disrupting the Traditional Food Culture and Eating Behaviour

In addition to the behavioural changes OFD services are likely to create, these services are also likely
to affect people’s lifestyle and family structure in the long run (71). Most Asian, Middle Eastern and
Southeast European cultures have strong traditional values and cooking is a ritual, a way of family
bonding and passing of traditional cooking knowledge to the next generation (71). Cooking at home
with other members of the family is not just a task, however studies have shown that it improves family
relationships, promotes communication and has positive effects on stress management (71,91). The
increasing use of OFD services, especially by the young generation, has become a social concern as

family cooking may no longer be a part of the daily routine (71). This behaviour may negatively affect
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the traditional family structures as OFD systems have started to change these habits of the younger
generations, with losing interests in grocery shopping and cooking activities, or participating in
traditional family food cultures (71). Therefore, this technological innovation may lead to a shift in
dietary pattern, from a traditional diet high in wholegrains and fruits & vegetables, to a more
westernised diet high in saturated fats, sugars and sodium from highly processed and packaged foods

and beverages prepared away from home (16).

1.7. Economic, Social and Environmental Impacts of OFD

1.7.1. Economic

One of the economic impacts of OFD has been an increase in job opportunities in various roles,
including as chefs in restaurants, food deliverers, or as mobile app developers or programmers for
online websites (50). Uber Eats has over ten thousand employees (92), whereas the ‘Meituan’ and
‘Eleme’ food delivery platforms in China employ around 1.17 million people just as food deliverers
(93). Despite OFD services providing high job opportunities, job satisfaction has shown to be quite low
due to poor working conditions of the deliverers, high workload, limited training received, and the risk
experienced to their personal safety while delivering the food (94,95). As more people started to use
OFD platforms to order food online, the traditional restaurant industry has also been impacted as there
has been a decrease in in-store dining (50). However, lockdowns due to the recent pandemic have also
shown that OFD platforms allowed most of the food businesses to survive. Additionally, in areas where
OFD services have been well developed, most restaurants cut costs by reducing their dining capacity
and expanding their services through the OFD platforms. This trend has been known as ‘ghost
kitchens’ which has become common in the UK, USA and India where food businesses exclusively

provide online delivery services and do not offer physical dining-in services at all (96-99).
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1.7.2. Social

One of the major social impacts of OFD services include disruption of communication and interaction
between family members over meals (50). The traditional pattern for families while carrying out food-
related family life such as grocery shopping, preparing and cooking traditional food together at home,
etc. has been impacted due to OFD services (50). There has been mixed evidence regarding the social
impacts of OFD services depending on people's cultural values. For example, married Korean women
have shown to be less likely to use OFD services because they believe they are morally obliged to
prepare home-cooked meals for their families (100). On the other hand, studies carried out in China
(101) and the UK (102) have revealed that consumers prefer using OFD services to quickly provide
meals to spend less time preparing food, and more time to spend with their families. Additionally, OFD
services give an opportunity to people who wish to eat alone without compromising on the taste or the
quality of the food. In contrast, the service also provides an opportunity for those who wish to eat
together and are willing to socialize, to do so without stressing about purchasing the ingredients and
preparing it themselves (50). OFD services have also shown to be used by individuals who wish to eat
late-night due to their lifestyle choices or working conditions, such as working overtime or studying till
late (50). Although OFD services have shown to be quite time-saving and convenient to consumers, it
however poses a risk to the population health due to an increase in the availability and accessibility to

unhealthy food choices (50).

1.7.3. Environmental

As mentioned earlier, OFD services have increased employment opportunities for people as food
deliverers. However, this has also impacted on the traffic systems and has increased road congestions
(50). Food deliverers often rush to meet their delivery deadlines, impacting road safety and increasing
road accidents. In the first six months of 2019 in a city in China, there had been 3357 road accidents
related to food deliveries on electric bikes resulting in multiple injuries and deaths (67). In addition,
food delivery via cars and motorbikes has been a concern for the environment due to carbon dioxide
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emission, contributing to air pollution. Therefore, OFD services have been exploring alternative
opportunities to deliver food to the consumers, including bicycles, electric bikes, and even drones (50).
These methods would not only be less polluting to the environment, but they are also likely to reduce

congestion on the roads.

In addition to air pollution, an increase in the volume of plastic waste generated from food packaging
due to OFD services has also been an environmental concern (50). There is also evidence for lack of
knowledge regarding recycling and reusing disposable containers, bags and cutleries. A majority of the
students surveyed in China indicated not separating food wastes from the recyclable containers, hence
limiting the ability to recycle (103). Food waste has also been a rising concern with increasing use of
OFD services. This occurs commonly because consumers tend to over order usually when trying to
meet the ‘minimum price’ criteria to achieve free delivery services, but then discard the leftover foods
either because they are unwilling to have the same meal again, the difficulty of taking the leftover food
home from their workplace, or because they do not have appropriate storing facilities (101). Moreover,
despite most of the menu items displaying images and descriptions of the foods offered on the OFD
platform, it is quite difficult for the consumers to determine the portion sizes and taste when choosing
meals online, which can also lead to food waste (50). In terms of enhancing environmental and social

sustainability, policy-makers could increase awareness through public education.

1.8. The Impact of COVID-19
During the first outbreak of COVID-19 (coronavirus disease of 2019, a disease caused by the SARS-
CoV2 virus) (104) in March 2020 in New Zealand, the country was moved into Alert Level 4, which
was the toughest restriction placed where the public were advised to stay at home, unless they were
essential workers, to break the chain of transmission of the virus. This movement created challenges
and disruptions to the cultural and social food practices performed in New Zealand, such as eating

together with friends and colleagues (105). The pandemic also resulted in ‘panic buying’ behaviours
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across the country which resulted in supermarkets running out of food supplies and struggling to meet

an increase in demand.

1.8.1. Changes in Dietary Pattern during Lockdown

A study conducted in New Zealand investigating New Zealander’s behaviours and attitudes towards
food purchasing and attitudes during COVID-19 lockdown, found an increase in home-cooking and
baking activities (105). Although food cooked at home is expected to be healthier in terms of
nutritional quality as compared to food cooked outside, this study found that food cooked at home
during lockdown was not always healthy, especially in households with children, with a shift in dietary
pattern towards more salty and sweet snacks, alcohol and sugary drinks. Only essential businesses such
as supermarkets, fuel stations and dairies were open during Alert Level 4 which mostly sell EDNP,
highly-processed and marketed foods (106). Although OFD services such as Uber Eats had to come to
a halt during Level 4 lockdown in New Zealand, fruit and vegetable shops and butcheries were also
closed. The easy accessibility to ultra-processed foods with long shelf-life from supermarkets and dairy

shops further reduced the options and possibility of purchasing healthier foods during lockdown (105).

1.8.2. The Impact of COVID-19 Lockdown on OFD Platforms

Since the onset of COVID-19 in December 2019 and WHO declaring the disease as a global public
health emergency and pandemic, there has been an acceleration in the demand for OFD services. This
shift from offline to online purchasing of food through online delivery services, as compared to the
conventional mode of “eating out” and dining-in in restaurants had already been happening since the
last decade. However, the pandemic had accelerated this movement when people across the world were
forced to stay at home during the lockdown to help stop the spread of the disease and hence relied more
on food delivery apps to enjoy their favourite fast-foods and takeaways (107). Additionally, restaurants
and other food outlets in most countries were forced to close during the initial lockdown, hence food

delivery became a lifeline to ensure some continuation of the businesses (108). Furthermore, the ‘new
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normal’ life post-COVID-19 of social distancing practices and avoiding physical contact and crowding
of public spaces suggest that restaurants and food outlets in most of the countries may not re-open to
their full abilities (107). Hence, OFD services have been meeting the growing demand of consumers at

home by offering contactless delivery services by leaving the order at their doors.

This growing demand of OFD services align with Uber’s report that delivery bookings grew 113% in
the second quarter of 2020 and revenue increased by 103% in August 2020 globally, as compared to
the previous year (109). Not only OFD services have increased in sales since the pandemic, Uber Eats
had reported seeing a 30% increase in customers signing-up for the service (110). In addition, more
restaurants have also shown to be connecting with Uber Eats as they looked for additional ways to
connect with their customers due to the forced-shutdown (110). Since the beginning of the pandemic,
most of the restaurants and food outlets have also increased their geographical delivery distance to
reach more consumers, hence increasing the reach and accessibility of food outlets (111). In addition to
the increased demand for takeaways, there has also been an increase in demand for convenience and
grocery items. Uber Eats also offers delivery services for grocery items which is getting increasingly
popular recently as it means people do not have to step out of the house, line up in queues and end up

being in close proximity of the contagious virus.

The increase in demand of OFD services has led to an increase in ordering of unhealthy food choices
from the platforms. An observational study was conducted recently, which investigated how the onset
of COVID-19 crisis and developing social distancing policies have influenced individuals’ feelings,
ultimately leading to changes in planning, selecting and preparing healthier foods in 38 countries
worldwide, including New Zealand (112). Due to the social distancing rules and lockdowns, people
were likely to have more time at home hence observed positive increases in planning, preparing and
selecting healthier foods. However, since working from home brought its own challenges and stress to
some people, the study also found that stay-at-home policies corresponded to decreases in selecting

healthier foods as well (112). In specific, the study found that women with young children experienced
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more stress and time constraints when working from home hence were more likely to select unhealthier
foods. Moreover, the results also showed that financial stress caused by the loss of income due to the
COVID-19 crisis also led to a decrease in planning and preparing of healthier meals (112). As per the
2021 report from the leading OFD app in the UK, ‘Grubhub’, the top convenience orders for the year

included delivery of discretionary packaged sweet snacks (i.e., candies and lollies) (113).

Prior to the COVID-19 pandemic, Uber Eats was the most popular OFD app on both Google Play store
and 10S (Apple) App store in New Zealand. However, Uber Eats has now become the second-most
popular OFD app in New Zealand, after ‘Delivereasy’, on both iOS and Google Play stores (49).
Delivereasy is a local food delivery company started in Wellington in 2016 and now providing services
across the country (48,114). Similar to Uber Eats, Delivereasy also provides online food ordering and
delivery services through mobile app and website from nearby restaurants and takeaway outlets
available in the geographical area of the consumers (48). The company experienced a rapid growth just
before the initial nationwide lockdown in 2020 and during Alert level 3 when contactless delivery
services were permitted. Since this is a New Zealand-based delivery service, the population across the
country has played a role in supporting local businesses which is likely to be the reason for the rise in

popularity of this app (114).

1.9. Marketing on OFD Platforms

Not only do OFD platforms allow consumers to order food and get it delivered to them at their
convenience, but they also use intensive marketing strategies to attract consumers so that their food
delivery services are used frequently (115,116). Since the first national lockdown enacted in New
Zealand on the 26 March 2020, movements were restricted for all except the essential workers. The
Alert Level 4 lockdown also meant that fast-food restaurants, takeaways and all other food outlets were
closed and food delivery was restricted. However, these restrictions were eased out slightly from the 28

April, 2020 under Alert Level 3 when contactless delivery and pickup was acceptable. There has been
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multiple evidence showing that companies globally have used the COVID-19 pandemic to advertise
unhealthy products such as foods and drinks & tobacco and alcohol to show empathy and enhance their
own image to increase brand loyalty; known as COVID-washing (117,118). A majority of these
companies use social media platforms to engage and build good relationships with their consumers,
extend reach, and improve brand loyalty. Young adults specifically are more active online, hence tend
to have a higher exposure to unhealthy foods and beverages by actively engaging with brands and

companies advertising them (115).

1.9.1. Marketing Strategies: Increasing App-etite

OFD platforms portray appealing images of the food, offer discounts and free deliveries, combos, meal
deals, etc. which are most commonly directed at unhealthy meals (115,116). A study conducted in
Brazil aiming to describe the advertisements published on an OFD platform during the COVID-19
pandemic showed that unhealthy foods such as ultra-processed beverages and sandwiches
predominated in the advertisements whereas healthier meals were advertised less frequently (115).
Additionally, marketing tactics such as discounts and free deliveries were used to persuade the
consumers to purchase these products. Furthermore, the study found a greater participation for free
deliveries and combos during dinner time which was also when the advertisement for unhealthy foods
were higher. Another recent Australian study found that price, value for money food items, and
appealing images of the food highly influence young people's preferences to eat foods prepared away
from home (35). The other arm of this research conducted in Sydney, Australia also investigated the
associations between the nutritional quality and marketing attributes of menu items sold on Uber Eats
(58). They found that a higher proportion of discretionary menu items were offered as a value bundle.
Additionally, discretionary menu items and most popular menu items were also more likely to have an

image compared to the other menu items.

In addition to these marketing tactics, OFD platforms also have other tactics to influence the

consumers’ choices. For example, OFD platforms commonly show options of ‘Popular Near You’ or
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‘Most Popular’ which can influence a consumers’ food preferences and choices and encourage
selecting unhealthier food items when ordering online (58). These strategies are similarly used by
placing food options on the first screen in an online grocery store context as well as product placements
at eye-level at supermarket shelves and check-out counters, all with the intention of making some

products appear more easily than others to influence customers’ purchasing behaviours (58,119,120).

The OFD industry has been effectively developing new markets globally and influencing consumers’
eating habits. In 2018, an Indian OFD company named ‘Foodpanda’ held a promotion campaign by
offering large discounts to the consumers, which increased its number of users by tenfold (121).
Furthermore, ‘Eleme’, another OFD platform in China, increased its market share to more than 50
percent of the Chinese market through a successful marketing strategy by spending three billion Yuan
(US$443 million) over three months (122). By implementing marketing strategies such as providing
discounts, free deliveries, opportunities to the consumers to purchase meals at a cheaper price; OFD
platforms are manipulating consumers’ eating behaviours and encouraging them to reduce cooking at
home or even going out to eat. Alternatively, encouraging consumers to order food in their comfort

space (121).

1.9.2. Marketing on Social Media Platforms

In addition to food delivery apps and the OFD platforms, the digital food environment also covers
social media and digital marketing (35,115). Access to smartphones appear to influence young peoples’
choices and preferences of meals. As OFD platforms are also aggressively marketed on social media
platforms such as Facebook and Instagram, it may stimulate impulse purchasing and may make the
consumers tempted to use OFD services (123). Advertising of OFD platforms on social media expose
young adults to appetizing food images that may influence their food choices when eating away from
home, specifically stimulating hunger and the urgency to eat (35,123). Additionally, many social media

influencers also regularly post images of food. Multiple studies have found that marketing of unhealthy
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foods and drinks increases preferences for unhealthy food products, purchasing, and consuming total

energy intake in both children (124-126) and adults (127,128).

Globally, the WHO has restricted the marketing of unhealthy food and non-alcoholic beverages
through various marketing mediums and techniques to protect children and young adults up to the age
of 18 (129). Similarly, advertisements in New Zealand are regulated by the Advertising Standards
Authority (ASA) that have a special code for children and young adults up to the age of 18 inclusive
(130). This code implies that advertisements for foods and non-alcoholic beverages that are only meant
for occasional consumption (i.e. are energy-dense and higher in saturated fats, sodium and added
sugars), should not target children and young adults and should also not indicate that it is acceptable for
children’s consumption. However, online advertising is largely missed out by these government

regulations, making social media platforms highly unregulated.

1.9.3. COVID-Washing during the Pandemic

Gerritsen et al. conducted a study to identify, classify and quantify the COVID-19 related marketing
strategies used on the public social media accounts of unhealthy food and beverage brands as well as
fast-food restaurants in New Zealand, during the initial stage of the pandemic in 2020 (57). This study
found that a majority of the major fast-food brands in New Zealand participated in COVID-washing
during the nation-wide lockdown. About 70% of the fast-food brands had referred to the COVID-19
pandemic in social media posts with each brand posting multiple times with reference to the pandemic.
The study also found that a majority of the COVID-19 themed posts were on Facebook (52%) and
Instagram (29%). The COVID-19 crisis allowed unhealthy food and beverage companies and food
brands to empathize and demonstrate themselves as caring and contributing members of the society to
promote their brands (36% of social media posts) (57). Some examples of messages and phrases
included: “Kia kaha [Stand strong]” (McDonald’s), “#allinthistogether” (Domino’s), etc.
Approximately 32% of the social media posts were on offering home delivery of the foods and another

32% on the companies' hygiene policies to reduce the risk of transmission of the virus, such as
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complying with the social distancing rules and offering contactless payment options. Furthermore, most
of the brands promoted their products by providing ideas of “Isolation Activities”, mostly targeting
young children, which included recipes of their products, hunts, quizzes, and colouring sheets. For
example, during Easter in 2020, most of the companies participated in the nationwide ‘Teddy Bear
Hunt’ to promote their brands. Furthermore, companies also used the marketing tactic of applauding
the frontline/essential workers and the healthcare staff on social media for their services and making
donations during the lockdown to empathize and grab the consumer’s attention (57). This shows just
how effectively the major fast-food and beverage companies have used the opportunity to promote their
brand and products by reaching out to more consumers, especially when a majority of the viewers were
at home due to lockdown at that time, hence more vulnerable to binge eating and spending more time
online. However, marketing and promotion of unhealthy food and beverages during the COVID-19
pandemic is highly undesirable as multiple studies have indicated that individuals carrying excess
bodyweight and/or those with other NCD’s such as diabetes and hypertension (i.e., high blood

pressure), have an increased risk of mortality from COVID-19 (131,132).

1.10. Implications for Public Health Policies

An excessive marketing of energy-dense and nutrient-poor foods on OFD platforms puts the target
population of working young adults at a higher risk of obesity and obesity-related comorbidities, and
hence, policies and interventions need to be introduced. Food delivery apps and OFD platforms need to
be regulated to prevent it from becoming an unregulated space for the marketing of unhealthy foods
(115). Currently, there are no public health nutrition policies that have been specifically targeting OFD
platforms globally (10). However, implementation of policies and initiatives have been introduced
internationally, including labelling policies (front and back-of-pack and menu labelling), mass media
campaigns, reformulation and portion size (10). OFD platforms and other food delivery apps could be
improved by providing nutrition information and menu labelling to enable consumers to make more

informed decisions when choosing meals and to encourage healthier meal options (35,115). Bates et al.
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has outlined three policies relevant to OFD platforms (10). The first one is ‘Menu Kilojoule Labelling’,
a state-based initiative, and the other two are ‘Health Star Rating’ and ‘Healthy Food Partnership’,
which are policy initiatives. Currently, there is no evidence that any of these policies are applied to the

OFD platforms specifically.

1.10.1. Menu Kilojoule Labelling

The mandatory menu kilojoule (kJ) labelling policy requires the foodservice outlets to display the
nutrition information, specifically the energy content (kJ or kcal) of the foods and beverages for the
consumers to make decisions at the point-of-purchase (10,35). This policy has been implemented in
some countries including some Australian states (New South Wales, Victoria, Queensland, South
Australia and the Australian Capital Territory) in franchise food outlets only (10). For example, if a
foodservice operator has its food outlets in twenty or more locations in a state or fifty or more
nationally, they must display the energy content of the standard food item in kJ. This policy has also
been implemented by some other countries such as the USA (35). They are also required to display the
recommended average daily kJ intake on the app or website (10). This policy includes all ready-to-eat
meals sold by the foodservice outlet either in single or multiple serves, requires standardisation for
portion size and must be shown on the menu or labelled, clearly visible for the consumers (10).
Although this policy has been implemented in Australia's franchise stores, it still has not been
implemented on OFD platforms which still remains highly unregulated. In New Zealand, in addition to
there being no policy for OFD platforms, neither the franchise food outlets nor the independent

takeaway food outlets have implemented any menu kJ labelling policy.

As OFD platforms already display a variety of information regarding the foods and drinks available for
purchase via the food outlets such as offers and promotions, images and description of the food, etc., it
should be technologically feasible to also display kJ information to enable consumers to select healthier
choices (10). For example, when choosing meal options on OFD platforms, consumers could be

encouraged to choose healthier options by making those to appear as default or also to provide an
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option of displaying healthier alternatives to the meals selected (10). Additionally, promotions and
offers could also be applied to only healthy meal items in contrast to them being applied to unhealthy
options currently, to encourage the intake of healthy foods. In addition, menu kJ labelling could
encourage food outlets to reformulate their food items to improve its nutritional quality as there is
evidence showing that nutrition labelling has encouraged food manufacturers to reformulate their
products to make it healthier (10,133). However, smaller food businesses may be disadvantaged with
this mandatory menu labelling policy due to the cost of implementation. A systematic review carried
out to demonstrate the effectiveness of the menu-labelling policies demonstrated that 9 out of 15
studies showed a reduction in energy consumption or ordering of lower energy options (134). Based on
the studies that calculated the energy intake, the results showed a decline in energy consumption by
419.5kJ (134). Likewise, a Cochrane review including three different randomised controlled trials
showed a decrease in the energy of the food purchased by the participants in restaurants displaying the

energy labelling, as compared to the restaurants not displaying the menu kJ labelling (135).

1.10.2. The Health Star Rating Policy

The Health Star Rating (HSR) is a voluntary front-of-pack food labelling policy (10,136). This policy is
specifically targeted to packaged food products sold in Australia and New Zealand and enables
consumers to compare between different brands of like products based on the number of stars the
product has received. The products get a rating between 0.5 to 5 stars with half star increments, taking
into account the energy content as well as other nutritional composition of the product, especially
saturated fats, added sugars, sodium, fruit and vegetable content, nut and legume content, dietary fibre
and protein. The higher the number of stars given to a product, the healthier it is. This system therefore
makes it particularly easier for people who have limited nutritional knowledge to be able to read the
back-of-pack nutrition information panel or to be able to understand the kilojoule labelling system.
However, as this system is voluntary, not all food manufacturers display this information, hence

limiting consumers' ability to make healthier choices. Although there is evidence showing that HSR
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allow consumers to make healthier food purchases as compared to the back-of-pack nutrition
information panel, it is more common for HSR to be available on healthier food products (137). In
addition to the packaged food products, there is possibility for this system to be also applied to fast-
foods sold in food outlets and to also be applied to meals offered on OFD platforms to enable

consumers to choose healthy meal options (138).

1.10.3. The Healthy Food Partnership

Finally, other policies target promoting healthier food choices by educating the public regarding
healthy eating and portion sizes to reduce the prevalence of overweight and obesity. The ‘Healthy Food
Partnership’ is one such example, a partnership between the government, the public health sector, and
the food industry in Australia, which also works on product reformulation and promoting healthy eating
and food choices (10). There is possibility for OFD platforms to be included in this partnership to
increase awareness and encourage healthier food choices, in addition to the other mandatory policies

such as the menu kJ labelling.

Evidence shows that voluntary actions do not provide significant effects (139). As both the HSR and
Heathy Food Partnership policies are voluntary actions, they are less likely to provide long-term
positive effects in isolation. In addition to these policies not being currently specifically applied to OFD
platforms, they also do not target the marketing tactics used by OFD platforms, which have shown to
be effective in attracting new consumers and negatively impacting population health through marketing

and promotions (10).

1.11. Gaps in the Literature — What is still unknown?

There is currently very limited research done on the use of marketing techniques by OFD platforms to
target consumers which is a clear gap that needs to be addressed. To our knowledge, only one study so

far has investigated the associations between the nutritional quality and marketing attributes of the
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menu items on an OFD platform in Sydney, Australia (58); and no study investigating this has been
carried out in New Zealand. However, this Australian study had only evaluated the nutritional quality
and marketing attributes of independent local takeaway outlets, unlike this current study conducted in
New Zealand which also includes franchise takeaway outlets. Additionally, apart from the research
done by Partridge et al. (51) and Wang et al. (58), there are not many studies that have evaluated the
nutritional quality of the menu items on OFD platforms, and only one carried out in New Zealand (51).
Furthermore, OFD platforms or food outlets in New Zealand do not apply nutritional information to
their menu items. Thus, this study will advocate for mandatory menu labelling on OFD platforms to
encourage healthier food choices and product reformulations. Prior studies have only evaluated the
healthiness of the popular food outlets and the nutritional quality of menu items on the market-leading
OFD platform Uber Eats in New Zealand. However, investigation of marketing attributes and public
health policy is lacking. Previous studies conducted have investigated the nutritional composition of
meals from franchise food outlets such as McDonald’s or KFC that also have menu labelling (140).
However, very limited research exists investigating the nutritional composition of the independent
takeaway outlets that are not franchises, i.e., local Chinese, Indian, kebab shops, etc. which do not have

menu labelling, however also offer OFD services (16,51,58,141).

1.12. Conclusion

Food, whether prepared away from home or at home, is associated with health outcomes; in both,
keeping individuals in good health or becoming a key determinant of adverse health conditions. With
the escalating prevalence of obesity worldwide, especially in countries that have adopted the western-
diet, has shown to be energy-dense and nutrient-poor with large portion sizes and a sedentary lifestyle.
Given the increasing popularity of OFD platforms due to advanced technology and growing demand
for convenience, increasing use of marketing and promotional tactics to target consumers is leading to
an increase in the consumption of fast-foods and takeaways by young adults; posing threat to the public

health system. Health promotion policies and initiatives to improve the nutritional quality of menu
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items as well as to encourage healthier food choices could possibly improve the diet quality and slow
down the increasing global prevalence of overweight and obesity amongst the target population.
Because most young adults are up-to-date with advanced technology and using OFD platforms, it is a
good opportunity to increase the availability of healthy food options on such platforms to positively
influence consumers’ food choices. However, OFD platforms must also be willing to make such

positive changes and co-operation from them is required which can be challenging (10).

Despite there being various studies conducted globally on food environment and OFD services, there
are still opportunities regarding the New Zealand food environment that requires analysis. This study,
analysing the Uber Eats platform for nutritional quality and marketing strategies will provide an insight
into the healthiness of the digital food environment in New Zealand. The primary aim of this study was
to evaluate the nutritional quality of all menu items from popular takeaway outlets available on Uber
Eats in New Zealand. The secondary aim was to investigate the associations between the nutritional
quality and marketing attributes of all menu items, including popularity cue, use of photos and

promotional offers.
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CHAPTER TWO

Methodology

2.1. Introduction
This cross-sectional observational study aims to examine the quality of the digital food environment
created by Uber Eats in New Zealand. The cross-sectional study design provides an insight into the
types of foods offered on OFD platforms with data being collected at one point in time. This study will
enable us to make conclusions regarding the nutritional quality and the marketing strategies used by
such platforms to attract the population of interest. Furthermore, this study may also assist in future
opportunities and decision-making processes for implementing public health policies to regulate OFD
platforms. This research is one arm of a multi-national study; conducted in Sydney, Australia (58) to
define the digital food environment created by Uber Eats in urban cities. However, this current New
Zealand study also includes popular franchise takeaway outlets and the local independent takeaway
outlets, unlike the Australian study. The data collected for this current study in New Zealand is
independent from the data used in the Australian study. A similar study is intended to be conducted in

China and UK in the future.

My role in this research project was to analyze the digital food environment created by Uber Eats in
New Zealand using the food and nutritional knowledge as a Student Dietitian. The primary outcome of
this study was to evaluate the nutritional quality of the menu items of popular takeaway outlets on Uber
Eats in New Zealand. The secondary outcome was to evaluate the associations between nutritional
quality and the marketing attributes used to promote these menu items. The key research questions this

study will aim to answer are as follows:

1) What proportion of menu items are classified as ‘Discretionary’ or ‘FFG’?

i1) What is the association between the nutritional quality of menu items and marketing attributes?
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a) What proportion of menu items promoted using marketing strategies are classified as
‘Discretionary’ or ‘FFG’?

b) What food/beverage categories are commonly promoted using marketing attributes?

This chapter will outline the methods of this research, using the research questions as subheadings
where relevant for ease of interpretation. Additionally, this chapter will also outline the methods of
identifying popular takeaway outlets, data extraction, nutritional and marketing attribute analysis, data

analysis and ethical considerations.

This observational study was carried out in New Zealand with a majority of the takeaway outlets
selected in the Auckland region. Auckland was purposely chosen as the location of interest in this study
for multiple reasons. Primarily, Auckland is the largest city in New Zealand with high concentrations of
young consumers (15-34 years) who are the primary users of OFD services and Uber Eats in general
(34,51). The population of Auckland in 2018 was approximately 1.5 million with nearly 27.3% of the
Auckland population aged 15-34 years (142). In New Zealand, the young population has the highest
consumption of fast-foods and takeaways and are the main users of OFD services, hence are the target
population in this study (34). Furthermore, Aucklanders have shown to be spending approximately
32%, the highest proportion of their food budget on takeaways and restaurant meals (37). Additionally,
Auckland was also the first city in New Zealand to launch Uber Eats and comprises many restaurants

and takeaway outlets on the OFD platform, compared to all the other cities in New Zealand (51).

Other than Auckland city, this study also included a takeaway outlet each from Wellington and
Christchurch in New Zealand. Wellington, the capital city, is the second largest city in the North Island
of New Zealand and Christchurch is the largest city of the South Island and the third largest city of

New Zealand (143-145). Wellington and Christchurch are also the second and third most populated

cities in New Zealand respectively after Auckland in 2021 (146). Furthermore, Wellington and
37



Christchurch are home to two of the top Universities in New Zealand (i.e., Victoria University of
Wellington and University of Canterbury respectively), based on the QS World University Rankings
2020 (147). These two cities therefore are also likely to be home to high populations of young
consumers. Furthermore, individuals living in the city are more likely to get their meals delivered
compared to those living in the country areas (53). Due to these purposes, in addition to Auckland,
Wellington and Christchurch were also chosen to be a part of this study to evaluate the nutritional

quality and the marketing attributes of menu items on Uber Eats in New Zealand.

A similar cross-sectional observational study was carried out in Sydney, Australia, where they
evaluated the nutritional quality and the marketing attributes of complete menus from popular
independent takeaway outlets on Uber Eats (58). For this cross-sectional study, Auckland and Sydney
were chosen to compare different populations in two high-income countries with similar proportions of
young people. However, the Australian study only evaluated the menus from local independent
takeaway outlets, i.e., local Chinese, Indian, kebab shops, pizzerias, etc., excluding the franchise food
outlets such as Subway, McDonald’s, Domino’s Pizza, etc. which also offer OFD services on Uber
Eats. This current New Zealand study however evaluated the associations between the nutritional
quality and the marketing attributes of menu items from both popular independent local takeaway
outlets and franchise food outlets. The nutritional composition of meals from franchise takeaway
outlets (chain stores that prepare and sell meals/snacks ready for immediate consumption, offered in
specialized packaging, e.g., McDonalds or KFC) are subject to mandatory menu kilojoule labelling in
certain Australian states such as New South Wales, Victoria, Queensland, South Australia and
Australian Capital Territory (10). This policy however has not been implemented on OFD platforms yet
in Australia. In New Zealand, neither the local independent nor the franchise takeaway outlets are
subject to this regulation and OFD platforms therefore remain highly unregulated. Thus, putting the
young population in New Zealand at a higher risk of health issues due to excessive marketing and

promotion of poor nutritional quality foods on OFD platforms (115).
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2.3. Identification of Online Food Delivery Service

Young people (aged 15-34) have shown to be the largest users of OFD’s, approximately 48% globally

and over 25% reported users in Australia and New Zealand (51,53). Globally, Uber Eats is the most
popular food delivery service (61). Out of all the active OFD platforms in New Zealand, Uber Eats was

chosen as the preferred OFD platform in this study as it remains the market-leader in Australia and

New Zealand (53,57,58).

2.4. Identification of Popular Takeaway Outlets

In total, 186 Auckland suburbs were searched between 9 and 22 February 2020 to form a database of
complete menu items for both independent and franchise food outlets, that were identified previously
by another cross-sectional study conducted in Sydney, Australia and Auckland, New Zealand (51).
Searches of the popular takeaway outlets were conducted using the New Zealand Uber Eats website by
searching for Uber Eats in the Google search bar (46). Although all searches were done using personal
computers, researchers were not logged into their personal Uber Eats accounts during the search and at
the time of data extraction to avoid possible biased results. The Uber Eats website provides options for
the consumers to choose from either ‘delivery’, ‘pickup’ or ‘dine-in’ on the top left of the webpage. For
this study, the ‘delivery’ option was selected at the time of data collection. The researchers entered the
name of the suburb and postcode, (e.g., Auckland Central 1010) in the ‘delivery details’ bar without
entering any specific residential or workplace address (51). The Uber Eats website also allows
consumers to schedule their delivery date and time (46). Consumers can select delivery date up to a
week in advance and the delivery time is divided into 30-minute increments up until midnight. For this
study, the delivery time was set for 6:00 PM — 6:30 PM on the day of the data collection for

consistency and this is usually the time when food outlets operate for dinner (51).
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Since the time data extraction was completed between 9 and 22 February 2020 and by the time
nutritional analysis was conducted, there were 20 food outlets that no longer offered OFD services on
Uber Eats and “Nothing to eat here” sign appeared on the screen when the webpage link to the outlet
was copied and pasted onto the browser. These outlets were excluded from the analysis. Additionally,
franchise stores in different locations were considered as individual outlets or “unique”. Unique food
outlets were defined as having a distinct physical location, (e.g., Subway Botany, Subway Mission Bay,

etc.) (58). Researchers identified a set of unique food outlets, and these were compiled for analysis.

2.4.1. Ten Most Popular Food Outlets

Similar to the previous cross-sectional studies conducted in Sydney, Australia and Auckland, New
Zealand (51,58), the 10 most popular food outlets were extracted from the “Popular near you” section
for areas with above-average populations of young people (>30%, 15-34 years), who are the leading
users of OFD platforms (51). However, unlike the cross-sectional study conducted in Sydney (58), this

study also included franchise takeaway outlets in addition to the independent takeaway outlets.

Once a suburb name is entered in the delivery details bar, multiple food outlet categories appear on the
screen as suggestions, to make it easier for consumers to choose from the different types of food outlets
available in their geographical area. Some examples of these categories include: “Healthy Eating”,
“Today’s Offers”, “Buy 1, get 1 free”, “Loved by Locals”, “Popular near you”, etc. In this study,
“Popular near you” was used to select the popular food outlets (including both independent and
franchise outlets) in each selected suburb. The researcher filtered the list using the ‘see all’ option
under the “Popular near you” category for each selected suburb. The 10 ‘most popular’ food outlets
were identified under this category, and these were included in this study for analysis. Food outlets that

appear under “Popular near you” are within a geographical radius set by individual outlets and lists the
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most popular food outlets in a particular geographical location that are willing to deliver food to the

consumer’s delivery address (51).

2.4.2. Classification of Food Outlets: Food Environment Score

The Food Environment Score (FES) is a healthiness score tool developed by researchers for identifying
food outlet types in Australian residential communities (148). This is a classification system which uses
a 20-point scoring tool ranging between -10 (least healthy) to +10 (most healthy) (148). The FES tool
was used to assign classification and a healthiness score to food outlets like it has been used in previous
studies (51,58,149). For this study, an adapted FES tool was used to classify the healthiness of the food
outlets, based on a study conducted in Australia (149). This adapted FES tool classed the food outlets
into three groups based on the ‘healthiness’: healthy (FES range +5 to +10); less healthy (FES range -4
to +4) and unhealthy (FES range -10 to -5) (149). University-qualified dietitians were involved in the
classification, scoring and grouping of the food outlets (51). The FES tool was considered appropriate

for this study as there are no known significant differences between the food outlets in Australia and

New Zealand.

This study focused on evaluating the 374 takeaway outlets identified using the FES Tool (148-150).
Out of 374 takeaway outlets, 119 (31.8%) takeaway outlets evaluated were identified as independent
takeaway outlets and 255 (68.2%) were identified as franchise takeaway outlets (Figure 2). For this
study, franchise takeaway outlets have been defined as chain stores with outlets in two or more
locations with the name, brand, logo and menu being consistent across all locations, e.g., McDonald’s,
KFC, Subway, Pizza Club, Wild Bean Cafg, etc. (151,152). In contrast, an independent takeaway outlet
does not have any other chains and is run by an independent owner, e.g., Glen Eden Kebab, Mangere
Bridge Takeaways, etc. (151). Each food outlet was searched by typing its name on Google to classify
them as either franchise or independent food outlets by identifying the number of chain stores they

owned.
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All popular takeaway outlets identified from
“Popular near you” section on Uber Eats
N =374 unique food outlets

All popular takeaway outlets
identified in Auckland region
N =372

All popular takeaway outlets

A

A 4 identified in non-Auckland region
All popular independent takeaway outlets N=2
identified Wellington:1
N=119 Christchurch: 1

All popular unique franchise takeaway
outlets identified

N =255
| Takeaway outlets excluded from
| analysis
\ 4 No longer available on Uber
All popular takeaway outlets included in the Eats: 20
Nutritional Analysis and Marketing
Attribute Analysis
N =354

Figure 2. Inclusion of Food Outlets. Flow diagram of unique food outlets in Auckland and non-Auckland
regions (Wellington and Christchurch) in New Zealand included in the nutritional and marketing attribute
analysis.

2.5. Data Extraction

Publicly available complete menus were extracted from the Uber Eats website on 10 September 2020
(via web scraping, ScrapingSolutions) (58). In this study, complete menus include all menu items
available from independent takeaway outlets and franchise outlets as displayed on their Uber Eats
webpage. Data extracted from menus for each food outlet include: the menu items’ names, descriptions
and the Uber Eats categories the menu items are included under (e.g., burgers, vegetarian pizzas, mains,
desserts, sides, drinks, etc.). Price of the menu items (in NZD), images, nutritional information (e.g.,
the macronutrient profile), and any dietary labelling if available (e.g., vegan, vegetarian, gluten-free,

etc.) were also included in the data extraction. Other information collected for each of the food outlets
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included the name of the country, suburb, address, postcode, Uber webpage address to the food outlet,
and the geographical coordinates. All the extracted data from the Uber Eats website was saved onto

Microsoft Excel and the database was shared between researchers.

In previous studies carried out in Sydney, Australia; most popular menu items were extracted for
analysis from the ‘Most Popular’ section on each of the food outlet’s menu page (51,58). However, in
New Zealand, only McDonald’s and Burger King outlets displayed ‘Most Popular’ items on their menu
page on the Uber Eats website. Once a McDonald’s or Burger King outlet is selected on Uber Eats, the
five most popular menu items from the outlet are displayed at the top of the webpage. Unlike previous
studies where ‘Most Popular’ was used to identify the most popular menu items from each food outlet,
most of the food outlets on Uber Eats in New Zealand use ‘Picked-for-you’ instead. Similar to ‘Most
Popular’, once a food outlet is selected on the Uber Eats website, the five ‘Picked-for-you’ menu items
are displayed at the top of the page. For this study, we assumed that ‘Picked-for-you’ was the same as
‘Most Popular’, as this modification was made by Uber Eats after the data extraction and there hasn’t
been any research done to define the difference between the two. Table 1 provides a summary of

definitions and the derivations of the data extracted.

Since the time data extraction was completed from the Uber Eats website and when the menu items
were analyzed, there were some menu items that the food outlets no longer sold hence they were
excluded from the analysis. In contrast, some food outlets had new menu items that had not been
extracted therefore these were manually added to the data spreadsheet. Most of the menu items had
modifications in the prices, description and photos of the menu items, therefore all these changes were
made manually by the researcher during nutritional analysis on the spreadsheet where the data was
extracted. Furthermore, most of the food outlets on Uber Eats provide menus in different categories,
e.g., Breakfast, Lunch, Dinner, etc. Some of these menu items appear more than once in these
categories, however these were not duplicated during analysis. For example, menu item ‘kumara fries’

available in all ‘Breakfast’, ‘Lunch’ and ‘Dinner’ sections was only analyzed once during the
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nutritional analysis for the unique food outlet and was not duplicated in each category. Each menu item

duplication was noted under ‘Uber Eats category duplicate’ column on the spreadsheet by entering the

name of the category duplicated in.

2.6. Outcome Measures

The primary outcome of this study was to evaluate the nutritional quality of complete menus from

popular independent and franchise takeaway outlets available on Uber Eats in New Zealand. The

secondary outcome was to investigate the associations between nutritional quality and marketing

attributes for complete menus, including popularity cue, use of images and promotional offers.

Table 1. Defining Variables. Summary of definitions and derivations of data extracted from complete menus of

each independent and franchise food outlet on Uber Eats and study outcomes.

Data Extracted

Definition

Menu item name

The name of menu items from a food outlet’s webpage

The description provided for menu items from a food outlet’s webpage. This

Menu item e . .
. description is located below the menu item name. Not all menu items have
description o
descriptions.
Uber Eats The menu category, which menu items are grouped within on a food outlet’s webpage
category (e.g., Beverages, Main Meals).

Catering and
party packs

9% ¢

Any menu item with “catering”, “party”, or similar terms in either the Uber Eats
category or the menu item name. These menu items were suspected to serve more than
10 people.

Uber Eats
category duplicate

The duplicate menu items that varied only by the Uber-Eats category. These menu
items were listed both as “Most Popular” and as another Uber Eats category (e.g.,
Chicken Burger listed under Most Popular and Burger categories).

Meal deal

Any menu item that included multiple food components which could be purchased
individually from the food outlet (e.g., burger with chips and drink). These menu items
were available at a reduced price compared to buying the individual components
separately. This was determined using the menu item description in the context of the
food outlet’s complete menu.

Family deal

Any menu item intended to serve more than one person and suspected to serve less
than ten people. These items contained the terms “for two”, “for three”, “family”, or
similar in the UberEATS category, menu name or description.

Discretionary
food or beverage

Foods and beverages, which are defined as items high in added salt, saturated fat,
sugar, and low in fibre by the Australian Dietary Guidelines (51,153). Internationally,
they are also referred to as junk food or non-core.
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Table 1. Cont.

Data Extracted

Definition

Five Food Group
(FFG) food or

Foods and beverages, which have food(s) or combination of foods from the five food
groups defined by the Australian Dietary Guidelines: vegetables and legumes/beans,
fruit, grain (cereal) foods, mostly wholegrain and/or high cereal fibre varieties; lean
meats and poultry, fish, eggs, tofu, nuts and seeds and legumes/beans; and milk,

b . .
everage yoghurt, cheese and/or alternatives, mostly reduced fat (51,153). Internationally these
are also referred to as core foods.
Study Outcomes Definition
Menu items listed as “Most Popular” in the Uber Eats category. These items are
Most popular . .. , .
menu items typically positioned at the top of a food outlet’s Uber Eats webpage and app interface,
attracting greater visibility. All other menu items are referred to as regular menu items.
Picked f . o .
1exe . or you Assumption made that it is similar to most popular menu items.
menu items
Value bundles This is a collective term for meal deals and family deals.
Special Menu items that include promotions such as “Buy 1, get 1 free”, “one free drink”, “$0
ecia . . . . . o
P . delivery fee (spend $20)”, etc. This was determined using the menu item description or
Promotions
food outlet webpage.
Photo The photo accompanying the menu item name, description, and price. Not all menu
items have images.
Price (%) The price of menu items from a food outlet’s webpage, in NZ dollars.
Combination Menu items containing more than one food/beverage item. Each food/beverage item is
Meals analyzed individually for nutritional quality.
Nutritional Any information provided on the OFD platform that quantifies any macronutrient(s) of
u . . . . .
. a menu item (e.g., energy, protein) or micronutrient(s) (e.g., sodium). Not all menu
Information . o . .
items have nutritional information.
Any menu item label associated with a dietary requirement (e.g., vegan). Religious
Dietary labelling  dietary labelling (e.g., halal) and heat scale labelling (e.g., spicy) was excluded from

this data. Not all menu items have dietary labelling.

All menu items from the most popular takeaway outlets on Uber Eats included in the analysis were
classified into 38 food and beverage categories (see Appendices: Table A3) based on the menu item
description and/or image, using a modified version of a classification system previously proposed for a
sub-study of the MYMeals project (154). All menu items from each popular food outlet were defined

using the food types derived from the Australian Dietary Guidelines into Five Food Group (FFG) and

Items as FFG or Discretionary
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discretionary classifications (51,153). In addition, each category from the 38 food and beverage
categories were assigned a FFG or discretionary classification. Menu items classified as FFG (also
known as core) contain food(s) or a combination of foods from the five food groups: vegetables and
legumes/beans; fruit, grain (cereal) foods, mostly wholegrain, and/or high cereal fibre varieties; lean
meats and poultry, fish, eggs, tofu, nuts and seeds, and legumes/beans; and milk, yoghurt, cheese
and/or alternatives, and mostly reduced fat (51,153). Australian Dietary Guidelines defines
discretionary foods as foods and drinks that are unnecessary for consumption to provide nutrients the
body needs but may add variety. However, many of these foods are high in saturated fats, sugars, salt
and/or alcohol and lower in dietary fibre, therefore are considered to be “energy-dense” and “nutrient-
poor” (153). The Australian Dietary Guidelines were used in this study for consistency between similar
studies conducted previously (51,58). They also align with the New Zealand Eating and Activity
Guidelines, specifically with the recent modifications made to the New Zealand guidelines to match the

Australian Dietary Guidelines (81).

2.7.1. Methods of Nutritional Analysis

The nutritional analysis of all menu items was conducted by Student Dietitian (NM). A random 20% of
the data was cross-checked by Registered Dietitian (RR). Throughout the nutritional analysis, the
Student Dietitian was not signed into her personal Uber Eats account to prevent biased results, however
Uber Eats automatically chose a delivery location (Auckland suburb) which could not be changed. All
menu items were analyzed between 14 April - 1 December 2021, including the nationwide Level 4
lockdown period in New Zealand from 18 August to 21 September 2021. During Level 4 lockdown,
food delivery services, including Uber Eats had to come to a halt to reduce movement and contact
between people in order to stop the spread of the virus. However, nutritional analysis was still possible

during this period using the food outlet’s webpage address, extracted during the data extraction process.
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The Uber Eats website address collected for each of the popular food outlets during data extraction was
copied and pasted onto the browser to begin the nutritional analysis. Safari was chosen as the web
browser by default. Each menu item on the Uber Eats website was categorized using the 38 food and
beverage classification on a Microsoft Excel spreadsheet. The researcher checked the description of
each menu item, price and image link to see whether they were still relevant, or else they were updated
to match the current one. New menu items that were added onto the website since the data extraction
were added on manually. Similarly, menu items that were no longer available were removed from the

spreadsheet, hence excluded from the analysis.

There were multiple menu items the researcher was unfamiliar with. In these situations, if an image or a
detailed menu item description was not provided on Uber Eats, a Google search was done to learn
about the most common recipe (ingredients and cooking methods) to help with the nutritional analysis.
For consistency with nutritional analysis, if the common recipe indicated addition of discretionary
ingredients (i.e., cream, butter, processed meats, etc.) or cooking methods such as deep frying, then all
similar menu items offered by all other food outlets were categorized as discretionary regardless of
whether a menu item description was provided on Uber Eats or not. In contrast, there were menu items
and cuisines which the researcher was highly familiar with, and these items were then analyzed based
on the pre-existing food knowledge together with the menu item description if provided. However, for
as much as possible, menu items were analyzed based on the image and description provided on Uber
Eats for consumers, who may not necessarily have adequate food and nutrition knowledge, and not
based on the researcher’s personal food knowledge. This decision was made because we wanted to
gain an insight into the type of food environment that has been created by Uber Eats, as some food
outlets may choose not to indicate the addition of discretionary ingredients on the website, which may

have made our nutritional analysis to be generous to an extent.
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Menu items with insufficient information such as stir-fries, without adequate detail in the description
(although stir-fries have excessive sodium and would be considered discretionary if the saturated fat
content is >5g/100g), a conservative approach was taken. These menu items were classified as a FFG
type dish. However, when a menu item contained a discretionary ingredient (e.g., battered or crumbed
meats and seafood, processed meats such as sausages or bacon, katsu (fried) chicken, cream-based

curries or hot chips and SSB as part of a meal deal), then the menu item was classified as discretionary

(51,58) (See Appendices: Table A1 and A2 for additional details regarding inclusions and exclusions
for food and beverage nutritional analysis). For consistency with the Australian study (58), we assumed
menu items with paneer have cream added. Additionally, since paneer is approximately >500kJ/serve,
all paneer dishes were categorized as discretionary as they are considered to be energy-dense (155).
Menu items as part of a value bundle (i.e., meal deals, family deals, etc.) or combination meals, were
categorized for each food item included. For example, burgers, chips and drink as part of a meal deal or
combo were all separately analyzed for the nutritional quality. Combination meals in this study have
been defined as menu items consisting of more than one food/beverage item. For example, ‘fish and
chips’ is considered a combination meal as both ‘fish’ and ‘chips’ are individual food items assigned to
different food categories (i.e., ‘Meat or alternative-based mixed meals (Discretionary)’ and ‘Fried
potato (or similar)’ respectively). Therefore, similar to value bundles, each food/beverage item in
combination meals were also analyzed separately. Additionally, all SSB (i.e., beverages containing
added sugars or nutritive sweeteners such as soft drinks, bubble teas and milk or alternative-based
beverages with discretionary items such as syrups and sweeteners) were classified as discretionary (see

Appendices:_Table Al and A2). For food outlets that allowed consumers to design their own meal, e.g.,

Subway; the nutritional analysis was based on the image and description provided as a suggestion for
consumers. Furthermore, some menu items that lacked substantial data were classified as
“undetermined” as there were multiple categories they could be assigned to (e.g., “drink” or “meat

dish” with no image or description provided for classification). Additionally, some inedible menu items
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(e.g., cutlery) were classified as “non-consumable”. All menu items categorized as undetermined and

non-consumable were excluded from data analysis.

2.7.2. Research Question (i1); Secondary Outcome - Analyzing Marketing Attributes of Menu Items

The web scraping company extracted marketing attributes during data extraction from the Uber Eats
website. These included popularity (Uber Eats category of ‘Most Popular’), price, photo, nutritional
information and dietary labelling of the menu items. In addition to the ‘Most Popular’ menu items
category for each food outlet collected during data extraction, ‘Picked-for-you’ menu items were
manually entered during the nutritional analysis, since this was a new category added by Uber Eats
after the data was extracted. For the ‘Most Popular’ menu items that had already been extracted from
food outlets, the menu items were updated manually on the spreadsheet during the nutritional analysis
as ‘Most Popular’ menu items are changed frequently. Value bundles such as meal deals and family
deals were coded manually during the nutritional analysis using the menu items' name and description.
The definition of value bundles in this study was all menu items which either included meal deal or
family deal offers. Menu items with value bundles (i.e., meal deals and family deals) were expected to
increase the median price of the menu items due to their higher costs, thus were excluded from the
price analysis. Table 1 provides a summary of the definitions of these study outcomes. In addition to
the ‘Most Popular’ and ‘Picked-for-you’ categories, other promotional offers such as ‘Buy 1, get 1
free’, ‘Free with $20 purchase (add to cart)’, etc., categories displayed by some food outlets were also
manually entered under ‘Special Promotions’ column during the nutritional analysis. This was another
addition to this study as the Australian study did not investigate the prevalence of special promotions
on Uber Eats. Marketing strategies that target price and offer value for money food items have shown
to highly influence young people’s food preferences and are also more likely to be discretionary menu

items (35,58).
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2.8. Analysis Techniques
There was a large amount of data collected during the data extraction process. The spreadsheet
therefore required some formatting to improve the layout and to allow simpler navigation during
analysis. Before beginning the nutritional analysis, the raw data spreadsheet was copied and pasted into
another tab on the same spreadsheet. This tab was where the nutritional analysis and marketing
attribute analysis was carried out therefore was modified and formatted, without making any
modifications to the ‘raw data’. Some columns were hidden for ease of use and simpler navigation.
Additional columns were created to add comments for justifying the nutritional analysis or any other
comments regarding the food outlet or the menu item. Colour coding was used for particular columns
and rows for easier navigation. Similarly, to ensure easier readability of the spreadsheet, the rows and

columns were formatted so that all the text was visible.

For most franchise food outlets that had multiple outlets in different locations, e.g., Subway and
McDonald’s, a separate tab was created for each franchise outlet within the same spreadsheet, e.g., a
separate tab for McDonald’s and another tab for Subway. These tabs included the completed nutritional
analysis data for the particular franchise outlet as franchise outlets have a very similar menu across
their unique outlets (i.e., outlets in different geographical location). This data was then used each time a
unique franchise outlet had to be analyzed by being able to copy and paste the data to ensure
consistency with analysis across all unique outlets and to be time efficient. However, all the menu
items were still compared with the particular Uber Eats franchise takeaway outlet webpage to ensure

there were no differences in the menus or prices.

2.9. Data Analysis
All data was collated on Microsoft Excel (Version 16.56, Microsoft Corporation, Redmond,
Washington, DC, USA). In order to analyze the nutritional quality and the marketing attributes of all

menu items, most popular/picked-for-you menu items and combination meal menu items, descriptive
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statistics were used which provided results of interest from the collected data. The descriptive statistical
analysis and the inferential statistical analysis were both conducted by Student Dietitian (NM), with
supervision and guidance from Registered Dietitian (RR) (The University of Auckland). For
consistency with the Australian study and ease of comparison, the results data (tables and figures) for

the Australian study were replicated for this research (58).

Out of all the food and beverage categories (see Appendices: Table Al and A2), only 38 food and

beverage categories were of interest and therefore were included in the ‘total’ of all results tables. This
list of included food and beverage categories is attached in the appendices for reference (see
Appendices: Table A3). Descriptive statistics were completed using Excel filter option for relevant
tables and figures. The filter option was used to determine the total number of menu items included in
the nutritional analysis, marketing attribute analysis and the price analysis. Additionally, it was also
used to determine the number of menu items which were excluded in the analysis. As combination
meals in this study were analyzed individually for each food and beverage item included in the unique
menu item, they were analyzed separately for consistency with the results of the Australian study.
Furthermore, since combination meal menu items create an overlap of food and beverage categories as
they contain more than one food and/or beverage item, and because analysis of combination meals was
beyond the scope of this study, inferential statistics was not conducted for combination meals and only

descriptive statistics was carried out.

The Australian study was used to replicate the inferential analysis for this research (58). Categorical
variables (nutritional quality, popularity, value bundles, photo, special promotions, nutritional
information and dietary labelling) were summarized using frequencies and proportions. A new
spreadsheet was created with only relevant variables and appropriate coded data for inferential
statistical analysis. All inferential statistical analysis were performed using SPSS Statistics Version 27
(IBM, Armonk, New York, NY, USA). Chi-squared tests with the Bonferroni multiple comparisons
correction and odds ratios were used for categorical variables to identify significant differences
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between (i) discretionary and FFG menu items and (ii) most popular/picked-for-you and regular menu
items. The distribution of continuous variables (price) was assessed using histograms and measures of
skewness and kurtosis. The variable ‘price’ was summarized as medians and interquartile intervals.
Finally, Kruskal-Wallis tests with multiple comparisons corrections were used for continuous variables
to identify significant differences between (i) most popular/picked-for-you and not most
popular/picked-for-you menu items and (ii) comparable discretionary and FFG food and beverage

categories.

2.10. Ethical Considerations
As there are no human participants in this study, ethical considerations were not required. All data was
collected from the publicly available website of Uber Eats (46). No other confidential data was

collected from the website for inclusion in this study.

2.11. Timeline

All data was extracted over a two-week period between 9 and 22 February 2020. All menu items were
analyzed for nutritional quality and marketing attributes by NM over an eight-month period from April
to December 2021. Once the data had been analyzed for nutritional quality and marketing attributes, it
was analyzed using descriptive statistical analysis and inferential statistical analysis as mentioned

earlier, throughout the month of January 2022, by NM with guidance from RR.

2.12. Conclusion

The methodology used in this study was aimed to find answers to the key research questions identified
in the beginning of this chapter. The results obtained from the nutritional analysis of menu items from
popular takeaway outlets on Uber Eats in New Zealand will provide a deeper understanding of the
digital food environment that has been created. Whether a majority of the available menu items are

classified as FFG or discretionary, will provide an insight into the long-term effects on health
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consequences of the population of interest and an opportunity to implement public health policies and
strategies to further improve the current digital food environment. The results from the analysis of
marketing attributes of menu items will also provide a greater understanding of the digital food
environment created by Uber Eats to target the population of interest through marketing and
promotions. Since the OFD platforms are highly unregulated, there are high chances that food outlets
and OFD platforms may promote an overall unhealthy food environment through marketing strategies.
However, there are opportunities for the implementation of public health policies and to use marketing

attributes in a positive manner to promote a healthier food environment.
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CHAPTER THREE

Results

A total of 354 popular unique independent and franchise takeaway outlets were available on Uber Eats
in New Zealand to be analyzed for nutritional quality and marketing attributes. The results of this study
have been separated into subheadings with reference to the two research questions where relevant for
ease of interpretation. The results obtained from this research have been compared with the similar

study carried out in Sydney, Australia (58).

Unlike the Australian study, this research also included an analysis of combination meals. Combination
meals have been defined in this study as unique menu items consisting of more than one food/beverage
item. Each food/beverage within unique combination meals were separately analysed for nutritional
quality using the 38 food and beverage categories. For example, ‘fish and chips’ is a combination meal
menu item, and both ‘fish” and ‘chips’ were categorised individually for nutritional quality, (i.e., fish =
Meat or alternative based mixed meal (Discretionary) and chips = Fried potato (or similar)). Since the
Australian study did not include combination meals in their analysis, a decision was made during the
data analysis for this research to analyse combination meals separately, for consistency with the results
between both the studies. Furthermore, since an inferential statistical analysis of the combination meals
was beyond the scope of this thesis, results for combination meals have been described using

descriptive statistics (i.e., frequencies and proportions) for nutritional quality and marketing attributes.

3.1. Selection of Menu Items for Analysis

Figures 3 and 4 provide an overview of the menu items included and excluded in the nutritional quality

and marketing attribute analysis. Figure 3 excludes combination meals for consistency with the
Australian study and Figure 4 only provides an overview of the menu items that were combination

meals.
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A total of 29,764 menu items were available from complete menus of 354 unique popular independent
and franchise takeaway outlets available on Uber Eats in New Zealand (Figure 3). After 3887
undetermined, non-consumable, and combination meal menu items were excluded, 25,877 menu items
remained for analyses of nutritional quality and all marketing attributes, excluding price. See
Appendices Table A3 for the list of 38 food and beverage categories included in the nutritional quality
analysis and marketing attribute analysis. Out of 25,877 menu items, 1571 were categorised as either
most popular/picked-for-you on Uber Eats. Following further exclusion of 513 catering and party
packs, meal deals, family deals, and menu items with price unavailable, 25,364 menu items remained

for price analysis, out of which 1518 were either most popular/picked-for-you category.

All menu items from popular independent
and franchise takeaway outlets
N = 29,764 (354 unique food outlets)

Menu items excluded

Undetermined: 118

Non-consumable: 21
Combination meals: 3748

y

Nutritional Analysis and Marketing
Attribute Analysis (Most Popular/Picked-

for-you, Photo, Value Bundle, Special )
Promotions, Nutrition Information and Lo gl Lot
Menu Labelling) for-you Menu Items
N = 25,877 N=1571

38 Food and Beverage Categories

Menu items excluded
Catering and party packs: 18
Family Deals: 142
Meal Deals: 250
No price available: 103

\ 4

Marketing Attribute Analysis (Price)
N =25,364 (All Menu Items)

Most Popular/Picked-
for-you Menu Items
(Price)
N=1518

Figure 3. Inclusion of Menu Items. Flow diagram outlining the inclusion of menu items in each analysis,
excluding combination meals.
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Out of 29,764 menu items, 3748 (12.6%) were combination meals (Figure 4). Of the 354 takeaway
outlets that were analysed, 86.2% (305 / 354) included combination meals. After excluding 2
undetermined menu items, 3746 combination meal menu items remained for analyses of nutritional
quality and all marketing attributes, excluding price. Out of 3746 combination meal menu items, 442
were categorised as either most popular/picked-for-you by Uber Eats. As combination meals consist of
more than one food/beverage category, analysis for nutritional quality and marketing attributes was
conducted by including all menu items which contained the food/beverage categories of interest.
Following further exclusion of 2212 catering and party packs, meal deals, and family deals, with 6
menu items consisting of both catering and party packs and family deals, 1545 menu items were

available for price analysis, out of which 194 were either most popular/picked-for-you.
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All combination meals from popular
independent and franchise takeaway outlets
N = 3748 (305 unique food outlets)

I Combination meals excluded
:I Undetermined: 2

\ 4

Nutritional Analysis and Marketing
Attribute Analysis (Most Popular/Picked-
for-you, Photo, Value Bundle, Special
Promotions, Nutrition Information and

Menu Labelling) meals
N = 3746 Dkt
38 Food and Beverage Categories

Most Popular/Picked-
for-you combination

Combination meals excluded
Catering and party packs: 64
! Family Deals: 362

Meal Deals: 1786
Marketing Attribute Analysis (Price) ‘

A 4

N = 1545 (All Combination Meals)

Most Popular/Picked-
for-you combination
meals (Price)
N=19%

Figure 4. Inclusion of Combination Meals. Flow diagram outlining the inclusion of combination meal menu
items in each analysis.
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3.2. Nutritional Quality of Menu Items

Research Question (i): What proportion of menu items are classified as FFG or discretionary?

The primary outcome of this study was to evaluate the nutritional quality of menu items of popular
takeaway outlets on Uber Eats in New Zealand. Table 2A shows the proportions of each food and
beverage category for all menu items and Table 2B shows the proportion of each food and beverage
category for most popular/picked-for-you menu items, both excluding combination meals. A majority
(73.3%, 18,955 / 25,877) of all menu items and 83.8% (1317 / 1571) of most popular/picked-for-you
menu items were discretionary. The discretionary cereal-based mixed meal category was the largest
category within both complete menus (36.4%, 9419 / 25,877) and the most popular/picked-for-you

menus (48.9%, 768 / 1571) (Table 2A and 2B). This category included burgers, pizzas, sandwiches,

wraps, pasta, entrées and sides. The second-largest category was discretionary meat or alternative-
based mixed meals for both complete menus (8.9%, 2308 / 25,877) and most popular menus (19.7%,
310/ 1571). This category included menu items such as deep-fried meat and seafood meals, processed
meats, ribs, meat or seafood meals with an excessive amount of sauce added as seen in the photo (if
available) or meat/seafood curries including discretionary ingredients such as butter and cream (e.g.,
butter chicken) or other coconut-based or cream-based curries, including paneer or tofu (see

Appendices: Table A1 for criteria of nutritional analysis).
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Table 2A. & 2B. Proportion of Discretionary and FFG for Menu Items on Uber Eats. The proportion of food and beverage categories in (2A) all menu items (N =
25,877) and (2B) most popular/picked-for-you menu items (n = 1571) from 354 local independent and franchise takeaway outlets in descending order. Both Tables (2A)
and (2B) exclude combination meal menu items. All menu items are inclusive of the most popular menu items and the remaining menu items.

2A 2B
Type of Food Categories n % Type of Food Categories n %
Category Category
Cereal-based mixed meal 9419 36.4 Cereal-based mixed meal 768 48.9
Meat or alternative based mixed meal 2308 8.9 Meat or alternative based mixed meal 310 19.7
Sugar-Sweetened Beverages 1673 6.5 Baked goods/De;ssgrts (homemade or 50 32
similar)
Baked goods/De':ss'erts (homemade or 1001 3.9 Fried potato (or similar) 46 2.9
o similar) -
§ Other Beverage® 979 3.8 § Vegetable-based mixed meal 45 2.9
£ Vegetable-based mixed meal 763 2.9 £ Discretionary Milk Based Beverages 43 2.7
e s - -
o Discretionary Milk Based Beverages 698 2.7 A leed confectloélary and dairy-based 24 1.5
a a esserts
Savoury Sauces, Condiments and Spreads 670 2.6 Other Beverage® 11 0.7
leed confectionary and dairy-based 617 24 Sugar Sweetened Beverages 11 0.7
desserts
Fried Potato (or similar) 445 1.7 Other Food® 5 0.3
Other Food® 380 15 Savoury Sauces, Condiments and 4 0.3
Spreads
Total Discretionary 18,955 73.3 Total Discretionary 1317 83.8
" Cereal-based mixed meal 2366 9.1 " Cereal-based mixed meal 136 8.7
% Meat or alternative based mixed meal 1459 5.6 E“ Meat or alternative based mixed meal 86 5.5
5 Vegetable-based mixed meal 889 3.4 5 Vegetable-based mixed meal 21 1.3
e Other Beverage? 811 3.1 = Other Food® 9 0.6
= Other Food® 533 2.1 £ Other Beverage! 2 0.1
] 5]
2 Juice 482 1.9 2 Juice 0 -
= =]
Water 382 1.5 Water 0 -
Total FFG 6922 26.7 Total FFG 254 16.2
Total 25,877 Total 1571

*Confectionery, Discretionary snack food (Savoury) — Packaged, Discretionary snack food (Sweet) — Packaged, Other snack food (other), Processed Meats, ®Alcohol, Energy Drinks, Non-
Sugar Sweetened Beverages, Rehydration Beverages (Electrolytes), Water Based Flavoured Beverage — sugar not determined, °Breads and Cereals, Dairy and alternatives, Fats/Oils, Fruit,
Legumes, Meat and Alternatives, Soup, Vegetables, Vegetables (Other), ‘Body Building and Performance Beverages, Coffee, Milk/Milk Alternatives, Milk/Milk Alternative Based
Beverages, Tea
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3.2.1. Nutritional Quality: Combination Meals

Table 2C shows the proportions of each food and beverage category for most popular/picked-for-
you and not most popular/picked-for-you within combination meal menu items. Since combination
meals contain more than one food/beverage item, analysis of the nutritional quality and marketing
attributes included all menu items which contained the food/beverage category of interest. A
majority (90.0%, 1176 / 1306) of most popular/picked-for-you combination meal menu items and
81.1% (6941 / 8562) of remaining combination meal menu items contained at least one
discretionary food/beverage category (Table 2C). Fried potato (or similar) was the largest category
for both most popular/picked-for-you unique combination meals (65.4%, 289 / 442) and for the
remaining combination meal menu items (53.0%, 1752 / 3304) (Table 2C). This category mainly
included potato/kumara fries or wedges that were one of the food items in the meal deal or
combination meal. Discretionary cereal-based mixed meals was the second largest food category
for both most popular/picked-for-you unique combination meals (51.1%, 226 / 442) and the
remaining combination meal menu items (47.7%, 1577 / 3304) (Table 2C). This included combo
meals (i.e., meal deals) or combination meals that contained discretionary cereal-based mixed meal

items such as burgers, wraps, discretionary breads (i.e., butter naan, garlic bread, etc.), and pizzas.
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Table 2C. Proportion of Discretionary and FFG for Combination Meals on Uber Eats. The proportion
of food and beverage categories as part of combination meals in most popular (N = 442 unique combination
meals) and not most popular (n = 3304 unique combination meals) menu items from 305 unique local
independent and franchise takeaway outlets. Not most popular/picked-for-you menu items exclude the most
popular/picked-for-you menu items and include the remaining menu items. Combination meal menu items
contain more than one food/beverage item.

Most Not Most
i - Popular/Picked-
Type of Food Categories Popular/Picked p for-you
Category for- you
n % n %
Fried Potato (or similar) 289 65.4 1752 53.0
Cereal-based mixed meal 226 51.1 1577 47.7
Meat or glternatlve based 151 349 1208 393
mixed meal
Sugar Sweetened Beverages 79 17.9 543 16.4
Baked goods/De':ss.erts ]7 19.7 159 4.8
(homemade or similar)
>
E Other Beverage® 110 24.9 170 5.1
‘% Vegetable-based mixed meal 39 8.8 347 10.5
‘g Discretionary Milk Based 0 0 0 0
a Beverages
Savoury Sauces, Condiments 117 6.5 203 270
and Spreads
Iced confectionary and dairy- 4.8
based desserts 76 172 157
Other Food® 2 0.5 45 1.4
Total Discretionary (n) 1176 90.0 6941 81.1
Cereal-based mixed meal 9 2.0 202 6.1
Meat or alternative based 24 54 131 4.0
2 mixed meal
E Other Beverage® 0 0 18 0.5
2 Vegetable-based mixed meal 34 7.1 130 3.9
2 Other Food® 61 13.8 609 18.4
= Water 2 0.5 429 13.0
=
Juice 0 0 102 3.1
Total FFG (n) 130 10.0 1621 18.9
Total (n) 1306 8562
Total Unique Combination 442 3304
Meals

2Confectionery, Discretionary snack food (Savoury) — Packaged, Discretionary snack food (Sweet) — Packaged, Other snack
food (other), Processed Meats, °Alcohol, Energy Drinks, Non-Sugar Sweetened Beverages, Rehydration Beverages
(Electrolytes), Water Based Flavoured Beverage — sugar not determined, “Breads and Cereals, Dairy and alternatives,
Fats/Oils, Fruit, Legumes, Meat and Alternatives, Soup, Vegetables, Vegetables (Other), ¢Body Building
and Performance Beverages, Coffee, Milk/Milk Alternatives, Milk/Milk Alternative Based Beverages, Tea

61



3.3. Nutritional Quality and Marketing Attributes

Research Question (i1): What is the association between the nutritional quality of menu items and

marketing attributes?

The secondary outcome of this study was to evaluate the associations between nutritional quality and
marketing attributes used to promote the menu items. The three marketing attributes investigated on
Uber Eats in this study were (i) availability of a photo of the menu items, (ii) value bundle, and (iii)
special promotions. Value Bundle has been defined in this study as menu items that either include a
meal deal or a family deal. Special promotions is an addition to this study as a marketing attribute as it
was not included in the Australian study. Some examples of special promotions observed were: ‘Buy I,
get 1 free’, ‘one free drink’, ‘30 delivery fee (spend $20)°, ‘free with 3830 purchase’, etc. Popularity

(Most Popular/Picked-for-you) of the menu items was also analysed in this study.

3.3.1. Research Question (iia): What proportion of menu items promoted using marketing strategies are

classified as ‘Discretionary’ or ‘FFG’?

Table 3A shows the proportion of discretionary and FFG menu items within complete menus and each
marketing characteristic. Most popular/picked-for-you menu items comprised 6.1% (1571 / 25,877) of
complete menus and a majority of the most popular/picked-for-you menu items (83.8%, 1317 / 1571)
were significantly discretionary (p < 0.001) (Table 3A). Furthermore, a discretionary menu item was
more likely (OR: 2.0, 95% CO 1.7-2.2) to be most popular/picked-for-you compared to a FFG menu
item. The discretionary cereal-based mixed meal category was the largest category from the most
popular/picked-for-you menu items (48.9%, 768 / 1571) (Table 2B). The second-largest category for
most popular/picked-for-you menu items was discretionary meat or alternative-based mixed meals

(19.7%, 310 / 1571) (Table 2B).
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Table 3B shows the proportion of discretionary and FFG menu items for combination meal menu items
and each marketing characteristic. Most popular/picked-for-you unique combination meal menu items
comprised 11.8% (442 / 3746) of total unique combination meal menu items and a majority of the most
popular/picked-for-you menu items were discretionary (90.0%, 1176 / 1306) (Table 3B). The frequency
of photos, value bundles and special promotions associated with (i) complete menus (N = 25,877) and

(i) the most popular/picked-for-you menu items (n = 1571) is shown in Table 4.

Table 3A. Marketing Characteristics & Discretionary or FFG (All Menu Items). The proportion of
discretionary categories compared against Five Food Group (FFG) categories for marketing attributes.! Excludes
combination meals.

Characteristic Discretionary (%) Five Food Group (%) Total  Odds Ratio (95% CI)

Most
Popular/Picked-for- 1317 (83.8) 254 (16.2) 1571 2.0 (1.7-2.2)
you
Photo 13,591 (76.7) 4132 (23.3) 17,723 1.7 (1.6-1.8)
Value Bundle 363 (92.6) 29 (74) 392 4.6 (3.2-6.8)
Special Promotions 265 (74.4) 91 (25.6) 356 1.1 (0.8-1.4)
Total Menu Items 18,955 (73.3) 6922 (26.7) 25,877

'The odds ratio was calculated for discretionary categories compared against FFG categories. The percentages are
within each marketing attribute.

Table 3B. Marketing Characteristics & Discretionary or FFG (Combination Meals). The proportion of
discretionary categories compared against Five Food Group (FFG) categories for marketing attributes for
combination meals.

Discretionary Five Food Group Total Unique
Characteristic items in items in Total Combination
Combination Combination (n) Meals
Meals (%) Meals (%)
Most 442
Popular/Picked- 1176 (90.0) 130 (10.0) 1306
for-you
2786
Photo 6371 (73.2) 2334 (26.8) 8705
2148
Value Bundle 4984 (81.9) 1099 (18.1) 6083
Special 249 (65.7) 130 (34.3) 379 117
Promotions
Total Menu 6941 (81.1) 1621 (18.9) 8562 3746
Items
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3.3.1.1. Value Bundles

Within complete menus, 1.5% (392 / 25,877) were a value bundle. A higher proportion of
discretionary menu items (1.9%, 363 / 18,955) were offered as a value bundle compared to FFG
menu items (0.4%, 29 / 6922) (p < 0.001) (Table 4). A discretionary menu item was 4.6 times
more likely (OR: 4.6, 95% CI 3.2-6.8) to include a value bundle (meal deal or family deal)
compared to a FFG menu item (Table 3A). Among the most popular/picked-for-you menus, 3.4%
(53 /1571) were a value bundle. There was a significant difference in the number of value bundles
within the most popular/picked-for-you menu items compared to regular menu items (p < 0.001).
Like complete menus, a higher proportion of discretionary most popular/picked-for-you menu
items (3.6%, 47 / 1317) were offered as a value bundle compared to FFG most popular/picked-for-

you menu items (2.4%, 6 / 254) (p <0.001) (Table 4).

Within all unique combination meal menu items, 57.3% (2148 / 3746) were a value bundle (Table
3B). A higher proportion of combination meal menu items which included at least one
discretionary food/beverage category (63.4%, 5144 / 8117) were offered as a value bundle
compared to combination meal menu items which included at least one FFG food/beverage
category (62.8%, 1099 / 1751) (Table 3B). Among the most popular/picked-for-you combination

meal menu items, 64.5% (842 / 1306) were offered as a value bundle.
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Table 4. Proportion of Marketing Attributes & Food Categories. Prevalence of photos, value bundles
and special promotions for all menu items (N = 25,877) and most popular/picked-for-you menu items (n =
1571) of 354 independent and franchise takeaway outlets, excluding combination meals'.

Most
BFood & Food & Beverage Marketing All Menu Items  Popular/Picked-for-
everage Category Attributes you Menu Items
Group o % . ”
Photo 7193 76.4 671 87.4 **
Cereal-based mixed Vjlue Bundle 105 1.1 3 04 *
meal ;
Special 151 1.6 10 13
Promotions
Photo 993 43.0 236 76.1 **
Meat or alternative  V3lue Bundle 69 3.0 37 11.9 **
based mixed meal ;
Special 13 0.6 1 0.3
Promotions
Savoury Sauces Photo 260 38.8 2 500
9
Condiments and Valu§ Bundle 0 0 0 0
Spreads Special 0 0 0 0
Promotions
Photo 316 71.0 30 65.2
Fried Potato (or Value Bundle 1 0.2 1 2.2 %
similar) Special
Food Promotions 3 0.7 0 0
Discretionar 894 89.3 49 98.0 *
( y) Baked goods/desserts Photo 181 181 5 120
(homemade or Valu@ Bundle : .
similar) Special 30 3.0 0 0
Promotions )
. Photo 565 91.6 21 87.5
Iced confectionary > 03 0 0
and dairy-based Valug Bundle :
desserts Special 2 0.3 0 0
Promotions
Photo 386 50.6 14 31.1 *
Vegetable-based Value Bundle 5 0.7 0 0
mixed meal ;
Special 13 1.7 I 22
Promotions
Photo 331 86.6 5 100.0
Other Food? Valu§ Bundle 0 0 O 0
Special 1 0.3 0 0
Promotions
Photo 1208 72.2 8 72.7
Sugar Sweetened Value Bundle 0 0 0 0
Beverages ;
8 Special 2 13 0 0
Beverage Promotions
(Discretionary) Photo 843 86.1 10 90.9
Other Beverage® galug ]13undle 0 0 0 0
peea’ 8 0.8 0 0
Promotions
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Table 4. Cont.

Food &

Beverage Food & Beverage Mar}(etlng All Menu Ttems Most Popular/Picked-
Category Attributes for-you Menu Items
Group
Photo 602 86.2 43 100.0 *
Milk Based Value Bundle 0 0 0 0
Beverages i
8 Special 22 3.2 2 4.7
Promotions
Photo 13,591 71.7 % 1089 82.7
Total Value Bundle 363 1.9% 47 3.6
Discretionar :
Y Special 265 1.4 14 1.1
Promotions
Photo 1618 68.4 82 60.3
Cereal-based mixed V3lue Bundle 21 0.9 4 2.9
meal :
Special 28 1.2 1 0.7
Promotions
Photo 427 48.0 9 429
Vegetable-based Value Bundle 0 0 0 0
mixed meal ;
lgf:rillgiions 8 0.9 0 0
Food (FFG)
Photo 422 28.9 50 58.1 **
Meat or alternative  value Bundle 8 0.5 2 23 *
based mixed meal ;
Special 1 0.1 0 0
Promotions
Photo 173 32.5 2 22.2
Other Food® Value Bundle 0 0 0 0
Special 2 04 0 0
Promotions
Photo 329 86.1 0 0
Water Value Bundle 0 0 0 0
Special 8 2.1 0 0
Promotions
Photo 763 94.1 2 100.0
B;el;';l‘(?;ge Other Beverage! ;/alug ?undle 0 0 0 0
pecta. 32 3.9 0 0
Promotions
Photo 400 83.0 0 0
Juice Value Bundle 0 0 0 0
Special 12 25 0 0
Promotions
Photo 4132 59.7 145 571
Total FFG Valufe Bundle 29 04 6 2.4
Special 91 0.5 1 0.4
Promotions
Photo 17,723 68.5 1234 78.5 **
Total Value B}mdle 392 1.5 53 3.4 **
Special 356 1.4 15 1.0
Promotions
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Table 4. Cont.

aConfectionery, Discretionary snack food (Savoury) — Packaged, Discretionary snack food (Sweet) Packaged, Other snack
food (other), Processed Meats

®Alcohol, Energy Drinks, Non-Sugar Sweetened Beverages, Rehydration Beverages (Electrolytes), Water Based Flavoured
Beverage — sugar not determined

“Breads and Cereals, Dairy and alternatives, Fats/Oils, Fruit, Legumes, Meat and Alternatives, Soup, Vegetables, Vegetables
(Other)

4Body Building and Performance Beverages, Coffee, Milk/Milk Alternatives, Milk/Milk Alternative Based Beverages, Tea

! Percentages are within each Food & Beverage Category where displayed, otherwise within the Total.

**p <0.001 compared to all menu items and their FFG or Discretionary counterpart
* p <0.05 compared to all menu items and their FFG or Discretionary counterpart
# p <0.001 compared to Total FFG (All Menu Items)

3.3.1.2. Photos

Within complete menus, 68.5% (17,723 / 25,877) of the menu items were accompanied by a photo. A
higher proportion of discretionary menu items (71.7%, 13,591 / 18,955) had photos compared to FFG
menu items (59.7%, 4132/ 6922) (p <0.001) (Table 4). A discretionary menu item was 1.7 times more
likely (OR: 1.7, 95% CI 1.6-1.8) to include a photo as compared to the FFG menu items (Table 3A).
Among the most popular/picked-for-you menus, 78.5% (1234 / 1571) were accompanied by a photo.
Most popular/picked-for-you menu items were also more likely to have a photo compared to all menu
items (p < 0.001). A higher proportion of discretionary most popular/picked-for-you menu items

(82.7%, 1089 / 1317) had photos compared to FFG most popular/picked-for-you menu items (57.1%,

145/ 254) (Table 4).

Among all combination meal menu items, 74.4% (2786 / 3746) were accompanied by a photo. A
slightly higher proportion of combination meal menu items which included at least one FFG
food/beverage category (81.8%, 1433 / 1751) had photos compared to combination meal menu items
which included at least one discretionary food/beverage category (78.5%, 6371 / 8117). Among the
most popular/picked-for-you combination meal menu items, 88.0% (1149 / 1306) were accompanied

by a photo.
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3.3.1.3. Special Promotions

Within complete menus, 1.4% (356 / 25,877) included special promotions. A higher proportion of
discretionary menu items (74.4%, 265 / 356) had special promotions compared to FFG menu items
(25.6%, 91 / 356) (Table 4). However, there was no significant difference in the number of special
promotions within the discretionary menu items compared to FFG menu items (p = 0.610). Within
most popular/picked-for-you menus, 1.0% (15 / 1571) included special promotions. A higher
proportion of discretionary most popular/picked-for-you menu items (1.1%, 14 / 1317) had special
promotions compared to FFG most popular/picked-for-you menu items (0.4%, 1 / 254) (Table 4). There
was no significant difference in the number of special promotions within the most popular/picked-for-

you menu items compared to all menu items (p = 0.139).

Among all combination meal menu items, 3.1% (117 / 3746) included special promotions. A higher
proportion combination meal menu items which included at least one FFG food/beverage category
(7.4%, 130 / 1751) had special promotions compared to combination meal menu items which included
at least one discretionary food/beverage category (3.1%, 250 / 8117). Among the most popular/picked-

for-you combination meal menu items, (1.5%, 19 / 1306) had special promotions.

3.3.2. Research Question (iib): What food/beverage categories are commonly promoted using

marketing attributes?

Baked goods/desserts (homemade or similar) made up 46.2% (181 / 392) and discretionary cereal-
based mixed meals made up 26.8% (105 / 392) of all value bundles (Table 4). Discretionary meat or
alternative-based mixed meals made up the highest proportion (69.8%, 37 / 53) of all value bundles
offered within most popular/picked-for-you menu items (Table 4). Furthermore, discretionary cereal-
based mixed meals made up 24.3% (1519 / 6243) and fried potato (or similar) made up 23.8% (1485 /

6243) of all value bundles included in combination meals. Additionally, discretionary cereal-based
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mixed meals made up the highest proportion (24.6%, 207 / 842) of all value bundles included in the

most popular/picked-for-you combination meal menu items.

Discretionary cereal-based mixed meals made up the highest proportion of all menu items (40.6%,
7193 / 17,723) and most popular/picked-for-you menu items (54.4%, 671 / 1234) which consisted of a
photo compared to all other food/beverage categories (Table 4). Fried potato (or similar) made up the
highest proportion of all combination meal menu items (21.1%, 1646 / 7804) and most popular/picked-

for-you combination meal menu items (23.3%, 268 / 1149) which consisted of a photo.

Discretionary cereal-based mixed meals made up the highest proportion of all menu items (42.4%, 151
/ 356) and most popular/picked-for-you menu items (66.7%, 10 / 15) which included special
promotions (Table 4). On the other hand, fried potato (or similar) made up the highest proportion of all
combination meal menu items (22.4%, 85 / 380) which included special promotions. Discretionary
cereal-based mixed meals and fried potato (or similar) both made up the highest proportion of most
popular/picked-for-you combination meal menu items (21.1% each, 4 / 19) which included special

promotions compared to all other food/beverage categories.

3.4. Price

Table 5 shows the median prices (in NZD) of the (i) most popular/picked-for-you and (ii) not most
popular/picked-for-you menu items, excluding catering and party packs, value bundles and
combination meals. The median price for the most popular/picked-for-you menu items was
significantly higher than not most popular/picked-for-you menu items for savoury sauces, condiments
and spreads (p = 0.019), fried potato (or similar) (p = 0.000), baked goods/desserts (homemade or
similar) (p = 0.000), discretionary vegetable-based mixed meals (p = 0.001), iced confectionary and
dairy-based desserts (p = 0.000), FFG cereal-based mixed meals (p = 0.000), FFG vegetable-based
mixed meals (p = 0.000) and discretionary other beverages (p = 0.003). However, the median price of

the most popular/picked-for-you menu items for FFG meat or alternative based mixed meals, was
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significantly less than the not most popular/picked-for-you menu items (p = 0.004). Additionally, the
median price of the most popular/picked-for-you menu items for discretionary cereal-based mixed
meals was the same as not most popular/picked-for-you menu items, hence no significant difference

was found ( p =0.128).

Figure SA compares the median price between categories with discretionary and FFG counterparts for
not most popular/picked-for-you menu items. The median price for discretionary cereal-based mixed
meals ($12.60) was higher than its FFG counterpart ($11.60). However, this price difference between
discretionary and FFG cereal-based mixed meals was not significant (p = 0.607). On the other hand, the
median price of both discretionary meat or alternative-based mixed meals ($16.00) and discretionary
vegetable-based mixed meals ($12.20) was lower than their FFG counterpart ($19.00, p < 0.001 and

$14.00, p <0.001 respectively).
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Table 5. Median Price of Food Categories. Median price (in NZD) of most popular/picked-for-you and
not most popular/picked-for-you menu items for each food or beverage category. Not most popular/picked-
for-you exclude most popular/picked-for-you menu items and include all other menu items. Catering and
party packs, value bundles, combination meals and menu items with price unavailable were excluded (N =
25,364).

Most Popular/Picked- Not Most Popular/Picked-

P-value
Food or for-you for-you
Beverage Food or Beverage Median
Categor . Median
Group gory price Q1 Q3 Price ($) Q1 Q3
®

Cereal-based mixed 15 o0 1020 1600  12.60 895 1590  0.128

meal
Meatoralternative 596 959 1397 1600 %0 1900  0.865
based mixed meal 0

Savoury Sauces,
Condiments and 5.00 3.13  8.00 1.50 0.50 4.00 0.019 *
Spreads
Fried Potato (or
similar)
Food Baked
(Discretionary) goods/Desserts
(homemade or
similar)
Vegetable-based
mixed meal
Iced confectionary
and dairy-based 12.99 6.90 15.24 6.10 490 1299  0.000 **

6.99 525 9.90 4.99 3.83 7.43 0.000 **

9.95 575 17.40 5.20 2.20 7.90 0.000 **

16.00  13.80 19.50 12.20 840 17.00 0.001 *

desserts
Other Food® 645 605 723 6.75 445 8.0 0.909
Cereal";?eszld mixed 1699 1300 1850 1160 980 1699  0.000 **
Veg?table'bafed 1900 1500 1850 1400 0% 1800  0.000 **
Food (FFG) mixed mea . 0
Meatoralterative 15 95 1599 2125 1900 %% 2100 0.004%
based mixed meal 0
Other Food® 590 275 745 4.00 2.59  8.00 0.639
Sugar Sweetened 565 300 645 4.60 4.00 5.40 0.103
Beverages
Beverage Other Beverage” 635 570 690 5.40 440 580  0.003 *
(Discretionary) i i i
Discretionary Milk 6.50 430 8.00 576 5.10 7.25 0.265
Based Beverages
Water _ ; . 4.15 3.60  5.00 -
Beverage d
(FFG) Other Beverage 7.33 5.65 - 5.00 4.50 6.00 0.075
Tuice _ ; _ 4.80 410  5.00 -

2Confectionery, Discretionary snack food (Savoury) — Packaged, Discretionary snack food (Sweet) Packaged, Other snack
food (other), Processed Meats

®Alcohol, Energy Drinks, Non-Sugar Sweetened Beverages, Rehydration Beverages (Electrolytes), Water Based Flavoured
Beverage — sugar not determined

“Breads and Cereals, Dairy and alternatives, Fats/Oils, Fruit, Legumes, Meat and Alternatives, Soup, Vegetables, Vegetables
(Other)

4Body Building and Performance Beverages, Coffee, Milk/Milk Alternatives, Milk/Milk Alternative Based Beverages, Tea
Q = Quartile. * p <0.05. ** p <0.001
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Figure 5A. Price Comparison of Menu Items. Median price (in NZD) of not most popular/picked-for-you
discretionary and Five Food Group (FFG) mixed meal menu items excluding catering and party packs, value
bundles, combination meals and menu items with price unavailable. Error bars display interquartile interval, * p
<0.001.

Figure 5B compares the median price between categories with discretionary and FFG counterparts for
not most popular/picked-for-you combination meal menu items. The median price for discretionary
cereal-based mixed meals ($14.00), discretionary meat or alternative-based mixed meals ($13.50) and
vegetable-based mixed meals ($15.25) which were included as a part of the combination meals were all
lower than its FFG counterparts ($18.70, $19.99, $19.50 respectively). Since inferential statistics was
not conducted for combination meal menu items, test for significant differences between discretionary

and FFG pricing has not been explored.
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Figure 5B. Price Comparison of Combination Meals. Median price (in NZD) of not most
popular/picked-for-you discretionary and Five Food Group (FFG) mixed meal menu items for combination
meals excluding catering and party packs and value bundles. Error bars display interquartile interval.

3.5. Nutrition Information and Dietary Labelling

Nutritional information was available for 19.7% (5095 / 25,877) of all menu items and only energy
(kJ/kcal) values were provided for most of these menu items. Out of 5095 menu items with nutritional
information available, 99% (5061 / 5095) were provided for Subway takeaway outlet menu items
which included a link to their website for all nutritional information, including nutrition information
panel, ingredients and allergens for all their menu items. Dietary labelling was found for 714 menu

items which comprised mostly of gluten-free, vegan and vegetarian labels.
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3.6. Summary of the Results: What are the kev findings from this research?

The findings from this study help answer our two main research questions. As per the results of the data
analysis for nutritional quality and marketing attributes, this suggests that Uber Eats predominately
consists of unhealthy choices, within both complete menus (73.3%) and most popular menus (83.8%).
Furthermore, a majority of the menu items promoted via photos (76.7%), value bundles (92.6%),
special promotions (74.4%) or popularity (83.8%) may be classified as discretionary foods.
Discretionary cereal-based mixed meals was the largest food category within complete menus (36.4%),
as well as most popular menus (48.9%). Results show that two of the three discretionary mixed meal
menu items are significantly less expensive than the FFG menu items. Moreover, nutrition information

is not available for a majority of the menu items on Uber Eats.
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CHAPTER FOUR

Discussion

4.1. Interpretations of the Results: What do the results tell us?

Following the results obtained from previous research studies and this current study, Uber Eats may be
classified as an unhealthy digital food environment. This research is one arm of the multi-national
study and the first to assess the nutritional quality and marketing attributes of menu items of popular
independent and franchise takeaway outlets on the leading OFD platform, Uber Eats, in New Zealand.
As per the results of this study, the main findings suggest that young adults, who are more likely to use
Uber Eats (34), may be exposed to discretionary menu items more than healthy or Five Food Group
(FFG) menu items, hence, influencing their purchasing and consumption behaviours. Although
purchasing and consumption behaviours of the service users were not directly measured in this study,
the findings of this study however indicate that OFD platforms may increase appetite for unhealthy

food and beverages as that is what is largely available and exposed to the users.

4.1.1. Research Question (1): Prevalence of Discretionary Menu ltems

Regarding the primary objective of this study, which was to analyze the nutritional quality of the menu
items, one of the important findings of this study is that discretionary food and beverages made up
almost three-quarters (73.3%) of all menu items from popular takeaway outlets. Additionally,
discretionary menu items were two times more likely to be categorized by Uber Eats as most popular or
picked-for-you (83.8%), which means unhealthy food and beverages are more visible to consumers on
the website when a food outlet is selected, compared to the healthier menu items. Likewise, 9 out of 10
of the most popular combination meal menu items included discretionary food/beverage items, hence

classified as unhealthy.
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Since discretionary menu items significantly dominated the sample of menu items in this study, this
suggests that in New Zealand, predominantly the young, working population (15-34 years) who are the
primary users of OFD platforms (34), are more likely to purchase and hence consume an unhealthy
menu item as compared to a healthy menu item from the popular takeaway outlets. Even when the
consumers select a combination meal, the meal is highly likely to contain at least one or more of an
unhealthy food/beverage item such as discretionary cereal or meat-based mixed meals, sugar-
sweetened beverages (SSB), baked items/desserts or other discretionary beverages such as energy
drinks. Recently, Wang et al. also analyzed the nutritional quality and marketing attributes of complete
menus from 196 unique independent takeaway outlets on Uber Eats in Sydney, Australia (58). Identical
to the findings of our study, this study also found that a majority (81%) of the complete menus were
discretionary foods and beverages. They also found that discretionary menu items were more likely to
be categorized as most popular, hence more visible to the consumers on the website or app. Similarly,
another study conducted by Partridge et al. in Sydney and in Auckland also found that almost 9 out of
10 of the popular menu items were discretionary and were more likely to be popularized on Uber Eats
(51). Findings of other studies such as Poelman et al. (78) and Jaworowska et al. (16,141), also align
with the results of our study, that a large proportion of menu items from takeaway outlets are energy-

dense with poor nutritional value, hence unhealthy.

In addition to the similarities between findings of studies conducted on Uber Eats, the results regarding
the healthiness of the most popular menu items on OFD platforms also align with the yearly reports
provided for other OFD platforms (65,113,156). For example, a 2021 report from the leading OFD app
in the UK, ‘Grubhub’ revealed the most popular orders of the year, which were mostly discretionary.
This included cheeseburger, shredded pork taco, pizza, and mac and cheese (113). Food items high in
added sugars, sodium and saturated fats such as sides and dips & desserts were also some of the most
popular orders of the year. Moreover, the top convenience orders from the app were also discretionary

(i.e., candies) and their prediction for popular order for the year 2022 included discretionary items like
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pizza, burger, and desserts. Similarly, the report from ‘DoorDash’, another leading OFD app in the
USA, also revealed that their most popular orders for 2019 were mostly discretionary and that food
delivery was the preferred way to eat dinner for 66% of the Americans (65). Speaking locally, the 2021
Uber Eats report for Australia and New Zealand shows that savoury sauces, condiments, and spreads
was the most requested item in both countries (156). Furthermore, chips were the most popular side and
items like ice-cream and chocolate were the most ordered convenience items over the past year when

consumers were seeking comfort at home during lockdowns (105,157).

There is a possibility that the COVID-19 pandemic accelerated the use of OFD platforms
(107,158,159). Since all food outlets were forced to shut during the initial Alert Level 4 lockdown in
New Zealand, including OFD services, consumers craved their favourite fast-foods during those seven
weeks (105). Once these restrictions were slightly eased under Level 3, which permitted takeaway
outlets and OFD platforms to resume, there was a significant increase in the takeaway sales, including
online, hence a predicted increase in consumption of unhealthy food and beverages (160,161). These
reports align with the yearly report by Uber which disclosed that their delivery bookings grew 113% in
the second quarter of 2020 and revenue increased by 103% in August 2020 as compared to the previous
year (109). In addition, Uber also reported seeing a 30% increase in customers signing up for the
service in the same year (110). Furthermore, a study conducted in New Zealand during Alert Level 4
lockdown found a shift in dietary patterns towards more discretionary food and beverage items, such as
salty and sweet snacks, alcohol, and SSB (105). Another observational study conducted in 38 countries
including New Zealand, found that stay-at-home policies and anxiety caused by the pandemic led to the

selection of unhealthier food options (112).

Approximately half of the most popular or picked-for-you menu items on Uber Eats in New Zealand
were discretionary cereal-based mixed meal dishes such as burgers and pizzas. This finding aligns with
the Australian study which reported discretionary cereal-based mixed meals made up more than half of

the most popular menu items (58). Another cross-sectional study conducted across three international
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cities that reviewed the food outlets on OFD platforms also found that pizzas and burgers were the most
common food options to be promoted and marketed on the platform (78). Therefore, since discretionary
cereal-based mixed meals are more popular on the OFD platform, menu items containing this food
category are also more likely to be visible, hence purchased and consumed by the users. Similarly for
combination meals, discretionary cereal-based mixed meals were included in more than half of the
most popular or picked-for-you combination meal menu items, however fried potato (or similar) was
the most dominant food category and was included in approximately 7 out of 10 of the most popular
combination meals. Another key finding from our study is that discretionary menu items are twice as
likely to be most popular/picked-for-you. This finding suggests that consumers are more likely to pick
a discretionary menu item from the most popular/picked-for-you sections which are more likely to be
visible on the top of the food outlet page. Consequently, discretionary menu items are more likely to be
frequently purchased and remain under the most popular/picked-for-you category for individual food
outlets, creating a viscous cycle (Figure 6), if the Uber Eats algorithm for popularized menu items is

based on sales (156).

In addition to the popularity cue offered by the food outlets on Uber Eats, discretionary menu items are
being promoted in other ways such as photos, value bundles (combination of food and beverages
offered at a discount), and special promotions, making them more noticeable by the users. Therefore,
this suggests that Uber Eats in New Zealand is possibly promoting more unhealthier options, making it

difficult for the consumers to “find” healthier options provided by the food outlets.

78



Clearly visible on the top of Predicted to be most
the food outlet page as frequently purchased menu
popular suggestions items from the food outlet

Popularity and Marketing on
Uber Eats

Discretionary Menu Items
are popularized on Uber
Eats

1\

More likely to be...

v |\

ateminpa iz by offered as a value avallab_le as
mouthwatering photo bundle special
promotions

Menu items of poor nutritional quality (high
in energy, saturated fat, added sugars and
sodium) more likely to be purchased and
consumed by users compared to healthier

menu items

Figure 6. Flow Diagram for the Marketing Influence of Uber Eats. Vicious cycle and flow diagram showing
the influence of Uber Eats’ marketing attributes on the consumer’s choice of menu items in New Zealand
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With these results and findings, discretionary food and beverages that are energy-dense and nutrient-
poor are more popular and dominant on such OFD platforms. Conversely, Uber Eats’ homepage also
includes a ‘Healthy Eating’ section providing options of food outlets that are within the delivery range
of the consumer’s address (162). However, based on the observations from this study, this option is not
one of the top options on the page and requires scrolling down past more convenient food options such
as “National brands”, “Popular near you” and “Today’s offers” which mainly offer discretionary food
and beverages. There is not enough information available regarding the algorithm that is used by Uber
Eats to categorize food outlets under such sections. However, based on the “Healthy Eating” food
outlet suggestions observed during this research, a majority of the photos associated with the food
outlets under this category displayed discretionary menu items such as cookies, burgers, fries, etc.
Additionally, even though the food outlets were categorized as a “healthy” outlet, there was no sub-
category available within the food outlet’s menu page to choose healthy menu items from. This
indicates that health claims and categories created by Uber Eats may be misleading consumers
regarding what is considered “healthy” and “unhealthy”. Besides, nutritional labelling is not available
for a majority of these food outlets for consumers to be able to make informed decisions regarding the
nutritional quality of menu items, with Subway being an exception. This further implies that Uber Eats
is a platform where discretionary menu items are more visible and easily available to choose from as
compared to the healthier menu items. Additionally, what is more concerning is that discretionary
menu items are also highly promoted to consumers via various methods, hence influencing consumers’
dietary behaviours, especially of those who have limited nutritional knowledge and are therefore more

vulnerable to such promotions (163,164).

Although a majority of the popular food outlets have shown to be offering unhealthy menu items, there
were some food outlets that offered customization options for consumers to tailor their meals. For
example, Subway is one such food outlet where the consumers get to build their sandwiches, wraps or
salad by choosing their breads, fillings, sauces and condiments, sides and drinks (165). Therefore, the
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healthiness of the meal created solely depends on the consumers likes and preferences. Additionally,
other strategies such as photos of the menu item provided on Uber Eats, as well as offers and
promotions are likely to influence the preferences and choices of the consumers as they may prefer
making their meal just the way it ‘looks’ in the photo, save money on delivery or get an additional side

for a lesser price.

4.1.2. Research Question (i1): Marketing of Discretionary Menu Items

As per Tables 3A and 4, discretionary food and beverages were more likely to be popular, accompanied

by a photo, offered as a value bundle, and have special promotions as compared to FFG menu items on
Uber Eats. This finding suggests that not only Uber Eats is dominated by discretionary food and
beverages, however, these discretionary menu items are also largely subjected to the use of marketing
attributes. In other words, unhealthy food and beverages are accompanied by mouth-watering photos
and striking deals and offers to satisfy the cravings of the users. This finding also aligns with the
Australian study as they also reported that discretionary menu items were more likely to be offered as
value bundles and accompanied by an image (58). Additionally, Uber Eats also reported a massive
surge in “family meals” with bundles in 2021 for Australia and New Zealand, as more people were
spending time at home (156). One of the most significant findings from this study was that
discretionary menu items were approximately five times more likely to be offered as a value bundle as
compared to an FFG menu item. This finding raises public health concerns as value bundles increase
the energy content of the meal without adding any beneficial nutrients (166). Similarly, a 2020 study in
Brazil reported that unhealthier foods were advertised more frequently and were marketed more
predominately using discounts, free deliveries, and combos, compared to healthier foods (115).
Furthermore, another recent Australian study reported that marketing attributes such as price, appealing
food images, and value for money food items (i.e., meal deals) significantly influence the dietary

preferences of young people (35).
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This Australian study also reported that images are strong influencers of dietary choice (35). Popular
OFD platforms such as ‘Deliveroo' have also reported that appealing photography of the menu items in
an online world is a key factor in increasing consumer’s appetite and boosting sales (167). Likewise,
Uber Eats also recommends their restaurant partners to include photos and offer photography
guidelines to get the perfect light, angles, and colour of their menu items. Furthermore, Uber Eats
offers professional photoshoots for high quality photos of the restaurants’ most popular menu items to
boost their appeal (168,169). This shows just how important good quality photos are for OFD platforms
in attracting consumers, increasing appetite and influencing food choices. As per the findings of our
study, a large proportion of all menu items included photos. Additionally, the most popular menu items
had significantly more photos as compared to all menu items. However, our results also showed that a
slightly higher proportion of combination meals with at least one FFG menu item had photos compared
to combination meals with at least one discretionary menu item. However, because there was an
overlap in the analysis of combination meals, there is a possibility that only one of the food/beverage
items in the meal was healthier than the other, which is likely to mask the occurrence of unhealthier

items.

Based on an observation from this study, some photos also showed food/beverage items that were not
mentioned in the name or description of the menu item, such as SSB. Additionally, photos can also
mislead consumers regarding “healthy” menu items. For example, photos of menu items making health
claims from takeaway outlets that allow consumers to tailor their own meal, show discretionary
ingredients such as processed meats, excess amount of sauce, deep-fried ingredients, etc., which can
misinform consumers into believing that it is healthy. Even though these menu items could be made
healthy, they had to be marked as discretionary based on the photos during the analysis, as photos are

likely to have a greater influence on consumers’ dietary preferences (115,170).
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High calorie or junk foods such as baked goods and desserts, sugary beverages and salty foods have
shown to stimulate appetite and promote hunger, especially of young adults who are more likely to be
manipulated and get trapped in the marketing and digital world (171,172). A 2017 study in the US also
reported that presenting attractive pictures of menu items increases consumers’ attitudes, purchasing
intentions, and willingness to pay, therefore increasing sales and profit (170). However, in contrast,
another study in the US conducted in 2020 found no associations between pictures and consumer
purchasing intentions using a simulation of an OFD platform (173). However, the results of this study
cannot be generalizable as it was limited to a single menu item (i.e., chicken sandwich) which is not at
all representative of the discretionary menu items commonly found on OFD platforms. Despite
multiple studies reporting that food and beverages with poor nutritional quality are more likely to have
images, further research is required regarding how these images influence consumers’ purchasing and

dietary behaviours on OFD platforms.

In addition to value bundles and photos, Uber Eats also provides special promotions and offers which is
another marketing characteristic analyzed in this study. As per the findings of our study, discretionary
menu items were more likely to have special promotions than FFG menu items. This finding was also
true for most popular menu items and combination meals. Special promotions are price-based
promotions which provide consumers with discounts if they purchased food of up to a certain amount.
For example, ‘free delivery’ if cart total is up to $30 or ‘free food item’ if purchased food of $20 or
more. This is a similar concept used in supermarkets to promote food and beverages with poor
nutritional quality to children and young adults using strategies such as shelf placements and in-store
promotions (174). More recently, Uber has also introduced another feature for all its’ services called
‘Uber Pass’, a monthly subscription providing discounts and offers. More specifically, this service also

provides free delivery on food and groceries (175,176). Since young adults are the largest and more

frequent users of Uber Eats (53), they are also highly likely to have subscribed to this service
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considering expensive delivery charges on some food delivery. However, this data is not made publicly

available.

In addition to the excessive marketing of nutritionally poor foods on OFD platforms, food is also
increasingly promoted and marketed on social media platforms such as Instagram and Facebook, which
is a part of the digital environment (57,177). In 2018, approximately a third of New Zealand teens
reported spending four or more hours online on an average day (178). According to a 2019 research,
3.6 million Kiwis are active social media users with Facebook and Instagram being the top platforms
used amongst young adults and the working population (179). Since so many young people are active
social media users, they are highly likely to encounter special promotions, offers, and appealing images
used by OFD platforms as well as food companies themselves to promote EDNP food and beverages
(180). The onset of COVID-19 pandemic has shown to have further escalated the promotion of
unhealthy foods and beverages on OFD platforms (115). Similarly, COVID-washing was widely used
by unhealthy food and beverage brands on social media platforms during initial lockdowns in New
Zealand (57). By showing empathy through emotional and caring messages and phrases, the food
brands and companies were promoting unhealthy food and beverages, increasing brand loyalty and

encouraging consumption of such products.

Young people are also likely to get inspired by social media influencers who regularly post images and
videos of food. This is likely to stimulate hunger, make young adults tempted to use OFD platforms,
and purchase new and exciting food and beverages (125-127). Furthermore, since OFD platforms make
the consumption of your favourite food and beverages just a click away, this may influence dietary
behaviours of the young population and create a habit of consuming foods away from home and disrupt
the traditional practices of preparing food from scratch (71). Another observed marketing strategy used
by some food outlets in this study was offering free toys for children on selected menu items. This
practice is similar to using familiar cartoon characters on TV commercials and front-of-pack product

advertising, targeting children mostly to promote food and beverages of poor nutritional quality
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(181,182). This also indicates the freedom that food companies have with advertising nutritionally poor
food and beverages to the most vulnerable population, without any restrictions in place. Based on the
findings of our research and previous studies, as discretionary food items are more likely to include
such special promotions (Figure 6), this adds to the public health concern as young adults, who are
more likely to be drawn to such offers and promotions, are therefore highly likely to purchase and

consume unhealthy food and beverages (115).

4.1.3. Price or Taste?: What is more important to consumers?

In addition to the effect of marketing attributes, the price of the menu items was also analyzed in this
study to investigate the influence on consumers’ purchasing and dietary choice behaviours on OFD
platforms. According to previous research, consumers’ choice of food outlets on OFD platforms have
shown to be influenced by the average price when comparing within the same cuisine (183). Similarly,
another study conducted amongst university students reported that although taste was an important
factor when ordering food from an OFD platform, price was also a dominant factor which influenced
the participants’ purchasing behaviours (75). OFD platforms also provide the convenience of
comparing prices and offers from different outlets from the same app. Considering that young
individuals are the largest users of OFD platforms like Uber Eats, they are more likely to be price-
sensitive given the limited budgets of full or part-time students (35). As per the findings of our study,
menu items from two of the three discretionary mixed-meal categories were significantly less
expensive than their comparable FFG category. Although FFG cereal-based mixed meal was $1 less
expensive than the discretionary counterpart, the difference wasn’t significant. Likewise, our study also
found that combination meals with discretionary items were priced lower than the FFG counterparts.
These findings align with the belief that healthy food is more expensive than unhealthy food (184,185).
Hence, a majority of the young population choose the cheapest options when eating away from home,

that are therefore highly likely to be discretionary (35).
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Young people are also more likely to be attracted to combo meals or combination meals that are usually
cheaper than purchasing the individual menu items (35). As per the findings of this study, out of every
10 food outlets investigated, approximately 9 included at least one combination meal (i.e., menu
consisting of more than one food/beverage item), which includes combo meals (e.g., burger, fries, and
drink). As mentioned earlier, combo meals or meal deals increase the energy content of the meals
without adding any nutritional benefits, hence, likely to be a public health concern (166). Contrary to
the findings of our study, a 2011 study conducted in New Zealand reported that healthier menu items
were less expensive than the regular menu items (140). Similarly, the Australian study found that two
out of three FFG mixed-meal categories were significantly less expensive than their discretionary
counterparts (58). However, this study also reported that despite the significant difference between the
prices of healthy and unhealthy mixed meals, it is undetermined whether a difference of $1-$2 would
make any difference in purchasing (58). Similarly, in our study discretionary cereal-based mixed meals
were on average only $1 more expensive than the FFG counterpart, and no significant difference was
found in price between most popular and not most popular menu items under this category. Therefore,
it is unknown whether this difference was enough for consumers to choose healthier meals based on the
price point of view. Moreover, as taste has also been shown to be an important characteristic in
influencing dietary behaviours, there are high chances that the palatability of the food is more
important to the consumers, especially when the price differences are not very significant (35).
Interestingly, the findings of our study also show that most of the discretionary food/beverage
categories that were categorized as most popular/picked-for-you on Uber Eats, were significantly more
expensive than the same food/beverage categories not popularized. This further indicates that
palatability of the food and beverages sold on OFD platforms appear to be more significant than the
price, as popular menu items are likely to be the ones that are regularly sold by food outlets, hence
purchased by consumers (Figure 6). However, further investigation is required regarding the
associations between price, nutritional quality and purchasing behaviours of menu items on OFD

platforms.
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The discretionary meat or alternative-based mixed meals category, which was also the second largest
category amongst all discretionary menu items and most popular menu items, was less expensive than
the FFG counterpart. Similarly, the same pattern followed for vegetable-based mixed meals. However,
the meat or alternative-based mixed meals were overall highly-priced than both the cereal and
vegetable-based mixed meals. This result is expected as meat tends to be more expensive than
vegetables on average (186). Although the prevalence of meat-based meals is higher than the
vegetable-based meals on Uber Eats for both discretionary and FFG, we have not investigated the
actual consumption of these meals. Therefore, further research is required to investigate whether
differences in price between different food categories of opposing nutritional quality on OFD
platforms, have any effect on the consumers’ choices of menu items, in addition to the effects of other

marketing attributes.

4.1.4. Nutritional Labelling

Based on the findings of our study, nutritional information was only provided for 19.7% of all menu
items, including both local independent and franchise food outlets. However, 99% of the nutritional
labelling was provided for Subway, a franchise food outlet which offers similar menu items across all
their unique stores. Unlike other food outlets which provide menu kilojoule labelling on Uber Eats
itself, Subway outlets provide a link under each of their menu items, which takes the users to a
webpage with nutritional information for all individual menu items and ingredients (187). Although
they provide thorough nutritional information, since it is not available on the Uber Eats app itself, there
is a possibility that unless consumers have any dietary restrictions, they are unlikely to click on the link
to investigate which menu item is lower in calories. Additionally, as discussed earlier, menu items are
also highly likely to have photos and promotions which is expected to have a greater influence on
consumers regarding purchasing choice, compared to nutritional information, especially for the

younger adults (35).
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Despite menu labelling being reported as an effective method of allowing consumers to make more
informed choices when selecting food prepared away from home (134), not many food outlets have
shown to offer nutritional information on OFD platforms. Similar to the findings of our study, the
Australian study also reported only 0.2% of all menu items offering menu kilojoule labelling on local
independent takeaway outlets on Uber Eats (58). However, only the local independent outlets were
investigated in Sydney and franchise outlets were excluded, as franchise outlets in most Australian
states have implemented the mandatory menu kilojoule labelling policy. Exclusion of nutritional
labelling from a large proportion of menu items from popular takeaway outlets therefore tell us how

challenging it is for consumers to choose healthier menu items on Uber Eats.

4.1.5. The Digital Food Environment: What does this tell us about the healthiness of New Zealand’s

digital food environment?

Based on all our findings from this study, we now have better knowledge of the healthiness of the
digital food environment created by OFD platforms such as Uber Eats in New Zealand. The key results
of this study highlight the significant presence of discretionary menu items on Uber Eats which are
largely promoted using marketing attributes, as well as an absence of nutritional labelling and public

health interventions, therefore making unhealthy menu items more noticeable than others.

It is important to recall that consumers, especially young adults, seek convenience. Despite the
financial barriers of the young population, prior research has shown that convenience is a key driver for
consumers to use online services, including OFD platforms (45,61). Additionally, a 2020 report by the
National Retail Federation (NRF) also reported that consumers today increasingly prioritize
convenience and expect retailers to offer services which save them time and effort. Furthermore, they
also reported that convenience is important to 83% of the consumers while shopping and offers a

competitive advantage over quality and price (188).
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The digital food environment created by OFD platforms is making accessibility to food easier and
expanding consumer’s reach, beyond the neighbourhood food environment (51). With a large majority
of the menu items on Uber Eats being categorized as discretionary, this finding suggests that young
people have a greater reach and accessibility to unhealthier food choices, particularly the ones that are
lower priced and with multiple promotions and offers. This demonstrates that OFD platforms disrupt
the traditional food culture and the neighbourhood food environment, as more people choose to
purchase food and get them delivered right at their door, as per their convenience (71). This practice
has been further accelerated by the effects of COVID-19 on the food environment as physical
distancing rules and gathering limits have limited the ability to dine-in, especially in confined spaces
(107). Moreover, in today’s context, it is more convenient to get the food delivered than standing in
queues outside the takeaway outlets, which also increases the risk of transmitting the virus due to

increased physical contact and the risk of being in close proximity of a positive case.

Regardless of whether consumers choose to use OFD services for convenience, lack of time and
cooking skills, attracted by marketing and promotions, or due to the fear of COVID-19 and physical
contact, OFD platforms have been promoting a sedentary lifestyle behaviour. Furthermore, a sedentary
lifestyle and overall reduced physical movement has also become more common due to remote
working and ‘work-from-home’ practices since the onset of the pandemic (43). A 2020 report showed
that more than 40% of the employed Kiwis worked from home during Level 4 and Level 3 lockdown
(189). There is likely to be a further increase as more and more businesses may be encouraging work-
from-home practices over time. Furthermore, considering the younger population, schools and
universities globally had to move to online learning since the beginning of the pandemic (190,191).
This behaviour has reduced physical movement significantly due to sitting in front of screens for long
periods to attend online meetings/classes, further promoting a sedentary lifestyle (192). Therefore, an

online world created due to the pandemic, further increasing the popularity of the digital food
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environment, is thereby increasing the risk of chronic diseases, such as obesity amongst young

consumers.

4.2. Implications: Whv are the results worrisome?

The results of this study highlight the critical implications of OFD platforms on its users and indicate
important considerations for government and public health professionals. The primary concern of this
research was the health consequences associated with the digital food environment, specifically for the
young population. Secondarily, given the convenience and accessibility OFD platforms provide
consumers with, especially during a global pandemic, the popularity of such services is likely to

continue to grow in the future.

4.2.1. Health Consequences

Public health consequences of the digital food environment is the primary concern of this study.
Increasing popularity of the ‘western’ diet, or a diet high in discretionary foods has been associated
with poor health outcomes, such as obesity and related comorbidities (1,25,27,193). Based on the
findings of this research, a majority of the young adults in New Zealand are likely to consume a diet
high in energy and poor nutritional quality (34). Although we haven’t investigated the frequency of
consumption of takeaway foods from OFD platforms, increased availability of energy-dense and
nutrient-poor foods on Uber Eats still suggests that the digital food environment created by Uber Eats is
overall unhealthy, hence playing a key role in the escalating prevalence of obesity and nutrition-related

diseases amongst the youth in New Zealand.

Almost half of the most popular menu items on Uber Eats in New Zealand were discretionary cereal-
based mixed meals which included menu items such as burgers and pizzas with discretionary
ingredients. Cereal foods include menu items made with breads, rice, pasta, noodles, etc. Although
these ingredients can be used to make healthy meals, menu items such as pizzas, burgers, pies,

sandwiches, etc. with processed meats, excess amount of sauce and cheese, or deep-fried foods such as
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spring rolls or samosas (see Appendices: Table Al), increase the energy, saturated fats, sodium and
sugar content of the meals, hence making them unhealthy for frequent consumption (11,22,23). Almost
8 out of 10 of the most popular menu items were accompanied by mouth-watering photos which is
highly likely to be successful in influencing the food choices of young people (35). Furthermore,
discretionary cereal-based mixed meals were the least expensive out of all the mixed meals and highly
promoted which was apparent considering the popularity of those meals. Although the large sales of
such menu items are a positive outcome for the food outlets available on Uber Eats, it is however a
health concern for the consumers of those meals. Since discretionary cereal-based mixed meals was
also highly available as value bundles, the other food/beverages included as part of the bundle were
also likely to be discretionary, such as SSB, fried potato or savoury sauces, condiments and spreads,

further increasing the energy content of the meal with poor nutritional value.

An average Kiwi household has shown to spend 27% of their food budget on takeaways and restaurant
meals in 2020 (37). Furthermore, the largest consumers of takeaways in New Zealand are young adults
(34). Consistent consumption of such food and beverages outside of home is likely to increase an
individual’s intake of saturated fats, sodium and sugars (16,22,23). Furthermore, an increased
consumption of foods high in poor nutritional quality is therefore believed to create an imbalance in
energy intake and energy expenditure, hence contributing to weight gain (1). Over time, consistent
consumption of such foods, is likely to develop into severe health consequences such as obesity. Excess
body weight is associated with the onset of other obesity-related metabolic conditions such as type-2
diabetes mellitus (T2DM), cardiovascular diseases (CVD), cancers and strokes (Figure 7) (1,4,5). As
shown in Figure 7, based on the results of this study as well as previous studies, it appears that Uber
Eats and OFD platforms have contributed to the creation of a digital food environment that promote
unhealthier food options which is likely to be increased in consumption. Although there are healthier
food choices available on such platforms, they are hidden from view as very few menu items have

nutritional information provided. While the digital food environment is not the only contributor to
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today’s escalating prevalence of obesity and nutrition-related diseases, it certainly is a key contributor

as the digital food environment reflects the actual food environment (193,194).
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Figure 7. Framework for the Nutritional Influence of Uber Eats. Showing the characteristics of the digital
food environment and its health consequences
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4.2.2. Predicted Popularity & Growth of OFD Services

Since OFD platforms provide consumers with convenience and increased accessibility and availability
to foods, which is one of the main reasons why people use OFD services, the popularity of such
services is likely to increase in the future (195). Additionally, since the young population is more tech-
friendly and are more likely to engage with new digital platforms, these services are expected to
continue to target those groups in the population (35). Hence, over time, energy intake is expected to
continue to increase (196) and due to increased convenience, sedentary lifestyle behaviour is also likely

to become more and more common amongst the users of OFD platforms.

The lifestyle behaviour changes brought upon recently since the global pandemic has further
accelerated this growth in the digital food environment. More and more people globally have been
using online services, including OFD platforms to prevent stepping out of the house and contracting the
virus (107). In New Zealand, this growth was shown by an increase in demand from the consumers
during lockdowns on Uber Eats with a 30% increase in customers signing up for the service who would
have possibly not engaged otherwise (109,110). In addition to more consumers joining these services,
more food outlets have also become involved to find alternative ways to provide their services to
consumers during lockdown. Uber Eats has been providing users with essential services since the
beginning of the pandemic. Additionally, they have also been providing employment opportunities to
many who have lost their jobs due to the impact of COVID-19. In New Zealand, from mid 2020, Uber
announced new options for restaurants to engage with Uber Eats and the fees charged (197). Firstly,
they allowed restaurants to choose to use their own staff to deliver orders and only pay less than half
the commission to Uber Eats. Secondly, they also introduced the “pick up” option for consumers who
wished to save on the delivery charges. These approaches further indicate that OFD platforms are likely
to grow in the future as providing an option of saving money is an added benefit for the consumers.
Furthermore, the impact of the pandemic is likely to remain for the next few years, which means

consumers are likely to be enforced to stick to the digital environment as physical distancing
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regulations restrict restaurants and takeaway outlets from opening to full capacity (198). Hence, this
indicates that the OFD platforms are probably going to remain as the most popular way of ordering

consumers’ favourite food options and “eating in” is going to continue to be the new trend.

4.3. Compare and Contrast: New Zealand vs Svdney, Australia
As stated earlier, this study is one arm of a multi-national study and a similar study has been conducted
in Sydney, Australia (58). Thus, comparisons can be made between Sydney, Australia and New
Zealand, predominantly Auckland, regarding research outcomes as the food environment and the

proportion of young people is similar across both cities and countries.

Both studies identified that a majority of the menu items on popular takeaway outlets on Uber Eats is
discretionary. Discretionary menu items in both studies were also shown to be significantly promoted
using images, value bundles and popularity cues. Although a majority of the food outlets in New
Zealand showed ‘picked-for-you’ sections instead of ‘most popular’, they were presumed to be of the
same category with the intention of making those menu items easily noticeable to the consumers.
Furthermore, discretionary cereal-based mixed meals were found to be the most common food category
on Uber Eats in both studies. The median price was higher for meat or alternative-based mixed meals in
both studies, including both discretionary and FFG counterparts. However, the Australian study
showed that the FFG cereal-based mixed meals and vegetable-based mixed meals were both
significantly lower in price compared to their discretionary counterparts (58). In contrast, this New
Zealand study showed that FFG mixed meals were significantly more expensive than the discretionary

mixed meals, with no significant difference observed for the cereal-based mixed meals.

Although there were many similarities in both studies regarding the nutritional quality and prevalence
of marketing attributes, there were also some differences. Firstly, the Australian study only evaluated

the local independent takeaway outlets whereas this study in New Zealand investigated the nutritional
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quality and marketing attributes of both independent and franchise takeaway outlets. This addition of
franchise outlets increased the number of takeaway outlets investigated in New Zealand by almost
twice as much as Sydney. Furthermore, combination meals were also investigated in this study which
was not explored in Sydney. Although combination meals were separately analyzed for nutritional
quality and marketing attributes for consistency with the results and to enable comparisons with the
Australian study, it provided us with a greater understanding of the availability of combination meals
on OFD platforms. Additionally, special promotions were also a marketing attribute investigated in this
study which was not explored in Sydney. As this marketing attribute provides price-reducing offers and

promotions, they are more likely to appeal to the young consumers (115).

Although both studies found that very few menu items display nutritional labelling, there is still a
significant disparity in public health policies between both countries. In Australia, due to the increasing
burden of disease due to poor diets and increasing BMI, New South Wales, Victoria, Queensland,
South Australia, and the Australian Capital Territory have implemented a policy that all fast-food chain
outlets must display nutritional (kilojoule) labelling for consumers to be able to make informed choices
at point-of-sale (199). Mandatory kilojoule labelling has also shown to be an effective way of
encouraging consumers to choose menu items which were lower in energy content (199). Despite
discretionary menu items being significantly available and promoted on Uber Eats in New Zealand,
with very few food outlets displaying nutritional labelling on the platform, no such regulations or
policies have been proposed. This suggests that in terms of education and knowledge regarding food
and nutrition, users of Uber Eats and similar OFD platforms in New Zealand, may be disadvantaged

compared to the users in Australia.

4.4. Limitations

There are various limitations to this research which should be acknowledged. Most of these limitations

have arisen due to the nature and process of the research. However, there were also limitations
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associated with the OFD platform of interest (i.e., Uber Eats) as it hasn’t been researched enough to

understand its intentions.

4.4.1. Research Limitations

Firstly, there are limitations associated with the cross-sectional study design. The nature of a cross-
sectional study is for the data to be collected at a single point in time (200). Although it is a useful
design to form conclusions, the digital environment is likely to evolve rapidly and frequently which can
mean changes in results are highly likely if the same research were to be conducted again. However, as
any other study design to conduct this type of research would be very time consuming and labour-
intensive, conducting similar research frequently would provide an updated landscape of the digital
food environment. This would also indicate whether the digital food environment is getting healthier or

unhealthier over time.

Although this research included one food outlet each from Wellington and Christchurch, a majority of
the food outlets were established in Auckland. Even though Auckland is the largest city of New
Zealand with the largest number of users of Uber Eats (34), our findings cannot be generalizable to
understanding the digital food environment of New Zealand, as we haven’t analyzed food outlets from
other cities of the country. It would therefore be interesting to explore whether there are any differences
in the Uber Eats service, especially with regards to promotion and marketing of foods across the

country.

A further limitation to this research is that we only assessed the 10 most popular food outlets identified
in each suburb. However, we do not know the healthiness of the menu items from the remaining food
outlets that weren’t categorized as ‘most popular’ by Uber Eats. There is a possibility that Uber Eats
has a significant amount of healthy food available, however, it is likely they have been buried under
unhealthy foods and outlets. As discussed earlier, there is also a possibility of the website misleading
consumers regarding what is considered “healthy”, which demonstrates the importance of OFD users to
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have some nutritional knowledge to be able to identify healthy food from the overwhelming quantity of
unhealthy foods available. Investigating all food outlets on Uber Eats therefore would have provided us

with a better understanding of the digital food environment created by Uber Eats.

Since this research only examined the market-leading OFD platform in New Zealand, which is Uber
Eats, there are however other OFD platforms with widespread usage such as ‘Delivereasy’ and
‘Menulog’. Hence, we may have excluded food outlets exclusive to these OFD platforms. More
importantly, ‘Delivereasy’ has gained popularity since the beginning of the pandemic as it is likely

consumers have been supporting local companies (114). Therefore, there may be certain marketing

attributes unique to their services which we may have excluded.

Even though the researcher was not logged in to her Uber Eats account during this research to avoid
confounding results, this also may have resulted in a limitation. It is highly likely that Uber Eats users
get promoted foods and beverages based on their purchasing history and the types of websites visited
by the users in background. For example, if a user has purchased a certain type of food, they are likely
to see similar food outlets and menu items based on their previous purchases on their homepage, hence
likely to influence their dietary choices. Similarly, if a user has purchased healthier food items, they are
also likely to see and be promoted similar items in the future. However, further research is required to

investigate this association.

Although analysis of nutritional quality and marketing attributes was not affected due to lockdowns,
there is still a possibility that food outlets may have introduced changes in their menu items and
promotions. All analysis was done between 14 April and 1 December 2021, which also included the
period of nationwide Level 4 lockdown between 18 August and 21 September 2021, which is when all
OFD platforms came to a halt. Although this period didn’t affect analysis of the menus, we did not
explore whether there were any changes in the menu items before and after lockdown in terms of

nutritional quality, marketing or price. Furthermore, research has shown that COVID-19 lockdowns
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have resulted in changes in consumers’ dietary preferences and intake (105). However, through this
research we have not investigated consumers’ purchasing or consumption behaviours. Although we
have identified that Uber Eats includes an overwhelming amount of unhealthy food items which are
also largely promoted, we are unable to make associations between the availability of menu items with

actual purchasing and consumption.

A final limitation to consider is the researcher’s personal bias and food knowledge. Although the
researcher is a student dietitian with adequate nutritional knowledge, there is still opportunity for
biasness in nutritional analysis based on the pre-existing knowledge about certain cuisines more than
others. The nutritional analysis was based on the information provided on Uber Eats as much as
possible. However, there is a possibility that the pre-existing knowledge about certain foods may have
influenced the nutritional analysis of menu items. Furthermore, Google search for the common
ingredients and cooking methods for certain menu items, may have led to an over or underestimation of

discretionary items than what was described and available on Uber Eats for consumers.

4.4.2. Limitations with Uber Eats

In this research, we assumed that ‘most popular’ or ‘picked-for-you’ referred to menu items with the
greatest sales compared to all other menu items in each food outlet. However, the algorithm used by
Uber Eats to determine this characteristic is not made publicly available. Moreover, there is no prior
research done to determine how most popular menu items are chosen. It is possible that food outlets
pay Uber Eats to hold the ‘most popular’ spot on the website as one of the observations from this study
was that a majority of the food outlets popularized on Uber Eats are franchise restaurants such as
McDonald’s and Pizza Hut. It is not surprising for these fast-food giants to pay to appear in the top,
most visible spots of the website, compared to local independent takeaway outlets. However, no further

information is available to guarantee the existence of this action.
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The algorithm used by Uber Eats to categorize food outlets into different categories such as “Healthy
Eating” is also unclear. Based on the observation from this study, a majority of the food outlets under
this category were not identified as ‘“healthy” based on the photos and categories available.
Furthermore, it is also unclear the way Uber Eats uses its user’s personal data and usage of other apps
and websites in the background to tailor the app by offering them takeaway outlets and foods based on
their likes and preferences. Therefore, it is unlikely two different users are going to be shown the exact
same food outlets on their Uber Eats account, even if they are in the same geographical location.
Finally, during the nutritional analysis process, there were multiple food outlets that were no longer
available on Uber Eats, hence, they were excluded from the analysis. However, there is a possibility
that they were only temporarily unavailable and would reappear later which could have led to
underestimation of the nutritional quality and marketing attribute analysis as all food outlet pages were

only visited once for analysis.

4.5. Strengths
A key strength of this research is that this is the first study investigating the complete menus from
popular takeaway outlets in New Zealand. To our knowledge, no known studies have been conducted
in New Zealand investigating the nutritional quality and marketing attributes of menu items on Uber
Eats. Similar study has been conducted recently by Wang et al. in Sydney, Australia, however they did
not investigate menus from franchise takeaway outlets (58). Similarly, Partridge et al. (51) and
Jaworowska et al. (16,141) have evaluated the nutritional quality of menu items however only from
independent takeaway outlets and were only limited to popular menu items. Therefore, this current
study in New Zealand provides us with a better understanding of the digital food environment created
by the leading OFD platform. The comprehensive classification system of 38 food and beverage
categories used for nutritional analysis also enabled deeper understanding of the nutritional quality of

menu items available on the digital platform. Additionally, apart from the Australian study, there is no
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known study carried out in New Zealand linking the nutritional quality and marketing attributes for

food prepared outside of the home and available on the digital food platforms such as Uber Eats.

Another key strength of this study is that it can be replicated anywhere where Uber Eats is a leading
OFD platform, or for any other OFD platforms, assuming data is publicly available. As this study is
one arm of a multi-national study, allowing comparisons of digital food environments between
different countries and cities, this study can therefore also be replicated to evaluate the food
environment of many other countries. This can be a useful tool to implement public health policies in
countries where health consequences are already severe or to prevent it from reaching to the worst

stages.

4.6. Recommendations: What do we do with all this information?

The findings of this research suggest the need for practical actions to take place within the evolving
digital food environment to lessen its burden on the health of the young population. From the learnings
of this research and considering the gaps which remain in our understanding of the associations
between digital food environment and nutrition consequences, various recommendations follow
regarding public health interventions and research studies for the future to further gain understanding

and develop our knowledge in this space.

The primary concern of this research has been the negative health consequences due to the evolving
digital food environment. The findings of this research have highlighted the significant concerns
regarding the role played by OFD platforms in influencing the dietary choices of today’s youth.
Consequently, this research indicates a substantial need and involvement of the Government and other
public health professionals to implement interventions to reduce the ongoing health effects of the

growing digital platforms.
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4.6.1. Mandatory Nutritional Labelling Policy: An Essential Tool

First and foremost, in addition to the overwhelming amount of unhealthy food available on Uber Eats,
in this research we also discovered that nutritional labelling is rarely available for consumers to be able
to make informed choices when using the services. As discussed earlier, mandatory kilojoule labelling
has been implemented in a majority of the Australian states and should also be considered by the New
Zealand government to be implemented not only in the traditional food environment (i.e., the physical
food outlets), but also on the digital OFD platforms. Nutritional labelling has also shown to be an
effective strategy in informing consumers about the nutritional quality of the food and enabling
choosing healthier options at point-of-sale (199,201). Based on the observation from this research, so
far only Subway outlet has shown to be providing a thorough nutritional information through their own
website (187). Since a majority of the food outlets have also been shown to providing photos, dietary
labelling, and information regarding offers and promotions, it should not be difficult for them to also
include nutritional labelling as a characteristic. This intervention should be easily implemented for
franchise food outlets at least to begin with, as they have standardized meals and consistent menus
across all their outlets. Furthermore, they are also likely to have enough resources to be able to get their
menu items analyzed for nutritional information as compared to the local independent outlets. Since
franchise outlets are also more predominantly available on Uber Eats and are possibly also paying the

platform to be popularized, providing nutritional information should not be challenging for them (202).

4.6.2. Applying Pre-Existing Policies to the Digital Food Environment

There are various public health policies which have been implemented in other areas of the food
environment which can also be applied to the digital food environment. For example, the Health Star
Rating (HSR), a voluntary front-of-pack food labelling policy targeted to packaged food products
manufactured and sold in Australia and New Zealand (136), can also be applied to the menu items on
OFD platforms. Although labour-intensive, this tool could be provided to the food outlets themselves to

be able to create their HSR for menu items as an added advantage to the consumers. Since HSR is a
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voluntary policy for food products in New Zealand, it is shown that many of the manufacturers of
unhealthy food products opt out of this policy to prevent displaying products with very low star rating
(203). Likewise, this policy has also prompted food manufacturers to reformulate their products to
increase their star rating (204). If such policy is provided for food outlets on OFD platforms, similar
actions can be expected. Additionally, HSR may also help consumers gain more knowledge about the
nutritional quality of menu items based on the absence or presence of the star rating, which may
encourage selection of healthier menu items. Similar to how Uber Eats offers photography guidelines
and photo shoots for restaurants, they should also be able to provide the option of enabling HSR to

their menu items as a healthy initiative.

An app-based intervention, called ‘FoodSwitch’, has been designed to help people make healthier food
choices (205). This has been a partnership between the National Institute for Health Innovation (NIHI),
George Institute for Global Health and Bupa New Zealand. This app contains a database of a majority
of the packaged food products available in Australian and New Zealand supermarkets and provides
easy-to-interpret nutritional information by using the app to scan the barcode of the products (205).
Upon scanning the barcode, the app provides traffic light-style colour coded ratings for key nutritional
characteristics such as total energy, saturated fats, sodium and added sugars. ‘Red’ suggests the food
item is higher than the “healthy” threshold for consumption and regular consumption of that food
product may increase the risk of nutrition-related diseases. Healthy range of the nutrients is therefore
indicated with a green label. Furthermore, this app also suggests alternative healthier options available
in supermarkets compared to the product scanned, hence the name “FoodSwitch”. Similar traffic light-
style policies may be translated to the OFD platforms to indicate the healthiness of the menu items. Just
like how currently more popular menu items or food outlets are being promoted on the platforms, menu
items could then be popularized based on the colour of the menu items to encourage healthier
consumption and choices. However, since this policy would require the creation of a database and

standardized criteria for nutritional quality to be able to categorize them based on colours, a lot of effort
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would be required from public health professionals and cooperation would be required from the food

outlets.

Considering that the young population are amongst the largest users of the OFD platforms, in addition
to these pre-existing policies, other creative interventions could be developed by public health
professionals, specifically designed and user-friendly to the young adults. This would require some
research for ideas regarding what this intervention could be and how it could show effectiveness in
providing nutritional education to the population of interest and enable users to making informed

choices on the OFD platforms.

4.6.3. Recommendations for Uber Eats

Based on the observations from this research, most popular food outlets which appeared on the
website’s homepage were most likely to be franchise fast-food outlets, predominantly selling unhealthy
food items. Furthermore, most popular and picked-for-you menu items were shown to be significantly
unhealthier however were displayed on the top of the food outlet’s page. An intervention could be
developed where Uber Eats would be required to make the “healthy” food options more visible to the
consumers than the unhealthier ones. This would require cooperation from Uber Eats themselves to
shift the digital food environment towards healthier choices. Furthermore, similar interventions could
also be developed on Uber Eats to only allow healthier menu items to be offered for special promotions
for price-sensitive users. Similarly, policies could be developed to only offer healthier food items as
part of value bundles. For example, not including SSB as part of meal deals and providing healthier
food items such as fruits, vegetables, wholegrain carbohydrates or water instead of sugary and salty
food and beverages. This would again require cooperation from individual food outlets, especially fast-

food chains as they would have to recreate their menus which can be labour-intensive.

In addition to the menu kilojoule labelling policy suggested to be included on OFD platforms, an

overall energy content of the menu items added in the cart could also be beneficial. A similar
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intervention has been implemented by Subway app which displays the overall kilojoule of the menu
item selected in cart (206). This could be beneficial for individuals who wish to learn about the calories
they are consuming daily or for those who are conscious about what they are consuming. Additionally,
OFD platforms could also display individual nutritional content (i.e., saturated fats, sodium, sugars,
etc.) with ‘red’, ‘amber’ and ‘green’ colour coding which could help educate consumers regarding
healthy range of nutrients. However, this would require a lot of work and effort from health

professionals and cooperation from OFD platforms.

Both OFD platforms and social media platforms remain highly unregulated and invisible from
advertising and marketing controllers such as the Advertising Standards Authority (ASA) in New
Zealand (130). This research indicates that menu items with discretionary food and beverages have
been promoted to children which goes against the ASA code for children and young adults if it were to
be advertised through other media. This code specifically suggests that food and beverages only meant
for occasional consumption (i.e., discretionary), should not be targeted to children and young adults
(130). Furthermore, OFD platforms and social media platforms have also shown to be targeting
children by offering kids’ toys on value bundles which contain discretionary items. This suggests that
need of a regulation system monitoring digital platforms since it is getting more popular amongst

youth, however, remains highly unregulated.

4.6.4. Recommendations for Future Research

As mentioned earlier, the cross-sectional study design comes with various limitations. However, it is
also easy to carry out and efficient in demonstrating associations between certain variables. It would
therefore be recommended to carry out a similar study frequently (i.e., at least every 2-4 years)
considering how fast the digital environment evolves. Consequently, there is a possibility that in the
next few years, there will be new characteristics introduced to OFD platforms which would be worth
exploring and linking it to the health of the population. Conducting this research every few years would

therefore keep us updated about the landscape of the digital food environment, with the ability to show
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trends over time and make comparisons between other cities and countries. Similarly, it would also
enable public health professionals to identify gaps in the current system and opportunities to develop
new interventions to improve the health of the population of interest. Furthermore, evaluating the
nutritional quality and marketing attributes of other OFD platforms is also needed to help deepen our
understanding of the digital food environment, as currently, we have only investigated Uber Eats.
Although it is a market-leader OFD platform in New Zealand, there may be food outlets or marketing

attributes unique to other platforms which were not investigated in this study.

This research was the first to evaluate the nutritional quality of combination meals (i.e., menu items
including more than one food or beverage category). Although each food or beverage category was
analyzed separately for nutritional quality, due to the complexity of these menu items, we were unable
to determine the overall nutritional quality of unique combination meals. Since combination meals are
likely to increase the overall energy content of the meals (166), it is recommended for future research to
develop a criterion to be able to analyze the overall nutritional quality of combination meals. For
example, if more than a certain percentage of the individual food items within the combination meals is
discretionary, then the overall meal would be categorized as discretionary. A similar categorizing
approach has been incorporated in the “National Healthy Food and Drink Policy” which involves
colour coding of food outlets and vending machines based on the percentage of availability of foods
categorized into ‘red’, ‘amber’, or ‘green’, indicating the healthiness of the foods (207). A thorough
analysis of the combination meals would therefore provide a better understanding of the healthiness of

these combination menu items.

From this research, we were able to find out what is predominantly available on Uber Eats and possibly
the digital food environment in general. But how do we know whether users of OFD apps are actually
consuming unhealthy foods? This addresses a gap of this research which was the inability to form
associations between the availability of unhealthy menu items with consumer purchasing behaviours.
Further research is required in this area with participants willing to share their purchasing data from
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OFD platforms, over a period of time. This would then enable us to form definitive conclusions and to
investigate whether the users are actually consuming unhealthy food and beverages and what influences

their dietary choices and behaviours on OFD platforms.

4.7. Conclusion

In this current digitally-led world, it is no surprise that online food delivery services are growing
popularity, with a further acceleration since the start of the global pandemic. These services are
providing consumers with convenience, increasing accessibility and availability to their favourite
cuisines which is what people crave for in today’s busy lifestyle, hence these characteristics are

contributing to their growth.

Through the nature of this research, we have investigated what is currently available on the market
leading platform in New Zealand, Uber Eats digital food environment. The results indicate that a large
proportion of the menu items on Uber Eats are predominantly unhealthy, with higher energy content
and poor nutritional quality. Although only one OFD platform has been investigated, the results are
expected to be similar across all other popular OFD platforms in New Zealand. Additionally, the results
of this study have shown similarities with the other arm of this study conducted in Sydney, Australia as
part of the multi-national analysis, with regards to the unhealthiness of the digital food environment.
Furthermore, this research also suggests that OFD platforms are promoting unhealthier menu items
significantly more than the healthier ones through various marketing attributes. The overwhelming
availability and promotion of discretionary menu items on Uber Eats are therefore likely to influence
the nutritional quality of the food choices users make. However, we did not examine the consumption
nor the sales of the menu items on Uber Eats, therefore, these associations of unhealthiness of the
digital food environment with the health consequences remain hypothetical. Hence, further research is
strongly advocated as well as the need for menu kilojoule labelling policies or similar public health

interventions to enable consumers to use convenience for healthier options.
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APPENDICES

Table Al. Food Category Classification. Food Categories and their definitions with inclusions and

exclusions.

Food Type

Example

Dairy and alternatives

Definition: Dairy and alternatives food group.
Includes: Milk within dishes (e.g., milk on cereal), yoghurt, cheese and/or their
alternatives.

Breads and Cereals

Definition: grain (cereal) food group, mostly wholegrain and or high cereal fibre
varieties.
Includes: All breads and cereals (with or without fruit, nuts, and seeds), pasta,
noodles, roti, bread rolls, flat breads, oatmeal (porridge), crumpets.
Excludes: breakfast cereals categorised as discretionary (> 15g sugar per 100g)

Fruit

Definition: All fresh fruit, diced, canned fruit, stewed and dried.
Includes: oranges, mandarins and grapefruit, apricots, cherries, peaches,
nectarines, plums, bananas, paw paw, mangoes, pineapple, melons, berries,
grapes, passionfruit, apples, pears, watermelon, banana, coconut, and guava
Excludes: fruit juice these are coded under beverages.

Vegetables

Definition: vegetables food group — these can be fresh, frozen, and canned

vegetables.

Includes: Green leafy or raw salad vegetables, sweet corn, potato or starchy
vegetables, tomato, celery, sprouts, zucchini, squash, capsicum, eggplant,
cucumber, okra, pumpkin, green peas, green beans, potato, cassava, sweet

potato, taro, carrots, beetroot, onions, shallots, garlic, bamboo shoots, swede,
turnip, broccoli, brussels sprouts, bok choy, cabbages, cauliflower, kale, lettuce,
silverbeet, spinach and snow peas.
Excludes: legumes

Vegetables (Other)

Definition: All other food items that are consumed like vegetables however
botanically not a vegetable
Includes: avocados, olives (of any variety), mushrooms, tomatoes, Wakame
(seaweed salad), Chilli

Meat and Alternatives

Definition: meat and alternatives food group
Includes: Red meats such as beef, lamb, veal, pork, goat, or kangaroo. Poultry
such as chicken or turkey. Fish and seafood such as prawns, crab, lobster,
mussels, oysters, scallops, clams. Eggs, Tofu, Quorn etc. Excludes: legumes,
processed meats

Nuts and Seeds (incl.
pastes)

Definition: Any nuts (or not botanically nuts e.g., peanuts that are consumed like
nuts) or seeds. These can be non-processed, roasted, peeled, salted, or made into
pastes.

Includes: Nuts such as almonds, pine nuts, walnut, macadamia, hazelnut,
cashew, peanut, brazil nuts. Seeds such as pumpkin seeds, sesame seeds,
sunflower seeds Nut/Seed Pastes such as almond/peanut butter or tahini
Excludes: Legume based dips

Legumes

Definition: Most legumes
Includes: All cooked, baked/roasted, dried or canned beans such as: red kidney
beans, soybeans, lima beans, cannellini beans, chickpeas, lentils, split peas
Legume based dips e.g., hummus
Excludes: Soy based products e.g., tofu that are classified under meat
alternatives as sometimes it is difficult to distinguish between real and imitation
meat
Peanuts as these are consumed more like nuts than legumes

Confectionery

Definition: Sweet discretionary products that are usually higher in sugar and/or
fat.
Includes: Lollies, chocolate, roll-ups, nougat, fruit leather, sesame snaps, peanut

123




brittle, chocolate coated fruit/nuts/seeds, chocolate hazelnut spreads, chocolate
sauces

(homemade or similar)

Bars Definition: Product usually made from grains, whey protein, nuts and/or fruit.
These can be packaged, homemade or made outside the home and purchased by
the consumer.
Includes: Muesli bars, nut bars, protein bars/balls/biscuits/slices
Baked Goods/Desserts | Definition: These foods are usually made from flour. These may be made in an

oven, microwave or on the benchtop and may have a confectionary style

covering e.g., frosting or chocolate. These are usually homemade or made

outside the home by a bakery, café or dessert outlet and purchased by the
consumer.

Includes: cookies, cakes, cake-type desserts, muffins, slices, sweet pies, scones,
crumbles, iced buns, pancakes or crepes with/without toppings, waffles, soufflé,
croissant, fruit crumbles, pastries
Excludes: Bread
Examples: Churros, Baklava, Gulab Jamun, Kanafeh, Nutella Pizzas

Discretionary snack
food (Savoury) —
Packaged

Definition: Packaged savoury snack foods that cannot be classified into other
categories that are higher in one or more of the following: salt, sat fat, energy or
added sugar.

Examples: Potato chips, flavoured crisps and crackers, prawn crackers, popcorn,
corn chips, pork crackling, pretzels, grain chips, cheese spread, rice crackers

Discretionary snack

Definition: Packaged sweet snack foods that cannot be classified into other

food (Sweet) - categories that are higher in one or more of the following: salt, sat fat, energy or
Packaged added sugar
Examples: Biscuits with sweet fillings, Wagon Wheels, TimTams, TeeVee
Snacks, YanYan, Pocky, Hello Panda etc.
Other snack food Other snack foods that do not belong to any other category.
(other) Includes: Pickles, chewing gum

Iced confectionary and
dairy-based desserts

Definition: milk or water-based desserts that are cold and/or frozen.
Includes: Ice blocks, slushies, snow cones, jelly, frozen yoghurt, patbingsoo, and
icecream, gelato, sundaes, sorbet, rice pudding, fromais frais, mousse, custard
Che Bau Mau and similar Vietnamese iced drink desserts, Pannacotta

Processed meats

Definition: Meat that has been cured, salted, smoked, or has had chemicals
added to it.
Examples: Sausage, bacon, ham, salami, luncheon meats

Cereal-based mixed
meal (five food

groups)

Definition: Mixed meals where cereal or cereal products are the major
ingredients AND discretionary and/or processed meats are not an ingredient
which is not clearly visible.

Examples: Pasta, pizza, burgers, sandwiches, sushi, wraps, filled rolls, fried rice,
fried noodles, ravioli, dumplings, pilaf, burrito, taco, congee (non-plain),
steamed buns with fillings, nachos, risotto, gnocchi, fajitas
Pasta with tomato sauce, pizzas with core ingredients (no cheese) e.g. Meat
Mannoush/ lahmacun, lahmajoun, lahme Biajine (multiple spellings), noodle
soups (pho, some chinese noodle soups), Burrito Bowls with moderate amount
of sauce
Chicken and Vegetable Sandwiches/ wraps with sauce (unless excessive
amounts of sauce)

Cereal-based mixed
meal (Discretionary)

Definition: Meals where cereal or cereal products are the major ingredients,
however, are discretionary themselves i.e., are higher in fat and saturated fat,
sodium and sugar or contain visible discretionary products e.g., bacon.
Examples: Deep fried foods, take away pizza and burgers with processed meats,
sushi with tempura (fried) filling, meat pies, quiche, sausage rolls
Pizzas with >5g saturated fat/100snack g discretionary items, burgers with
brioche bun/mayo, cream based/ rose sauce pasta, lasagne, Char Kway Teow,
Japanese Ramen, other soy-sauce based noodle soups
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Cereal-based mixed
meal (not further
defined)

Definition: Meals where cereal or cereal products are the major ingredients and
the proportion of five food group and discretionary cannot be easily discerned.

Meat or alternative
based mixed meal
(five food groups)

Definition: meals where meat and alternatives are the major constituent AND
discretionary and processed meats are not an ingredient which is clearly visible.
Examples: Omelette, frittata, scrambled eggs, curry, stew, casserole, meatloaf,
meat balls, rissoles, patties, crustless pies
Shish Kebab/ Souvlaki (using cubes of meat)

Meat + rice dishes (if not obvious what the serving is)

Stirfry (if not obvious amount of sauce)

Meat or alternative
based mixed meal
(Discretionary)

Definition: Meat or meat-based products are the major ingredients, however, are
discretionary themselves i.e., are higher in fat and saturated fat, sodium and
sugar or contain visible discretionary products e.g., bacon.

Examples: battered or crumbed fish and seafood, schnitzel, untrimmed meats
(e.g., chicken wings)

Kebabs (Minced - kofta, kafta, seekh kebabs, adana (minced lamb) /Shaved
Meat - Shawarma)

Coconut based sauce/soup/curry, Satay sauce, Paneer Curries (containing creamy
base e.g., using buttermilk or ghee), Other cream-based curries, laksa, Seafood
salad with sauce
Bifteki (Greek Rissoles)

Meat or alternative
based mixed meal (not
further defined)

Definition: Meat or meat-based products are the major ingredients and the
proportion of five food group and discretionary cannot be easily discerned.

Fats/Oils

Definition: any fat-based spreads and/or oil
Examples: Olive oil, canola, coconut oil, vegetable oil, sesame oil, butter, or
margarine

Fried Potato (or
similar)

Definition: any fried or oil cooked potato products including sweet potato
Examples: hot chips (of any thickness, cut, size e.g., French fries, wedges, thick
cut), hash browns, potato gems (or tatter tots).

Vegetable-based
mixed meal (five food

groups)

Definition: A meal in which vegetables are the major ingredients AND
discretionary and processed meats are not an ingredient which is clearly visible.
Examples: salads with modest number of dressings, vegetable-based curries,
stews, or casseroles, vegetable patties, stir fries with or without
meat/alternatives, dhal

Vegetable-based
mixed meals
(Discretionary)

Definition: A meal in which vegetables are the major ingredient, however, are
discretionary themselves i.e., are higher in fat and saturated fat, sodium and
sugar or contain visible discretionary products e.g., bacon
Examples: Tempura vegetables, deep fried vegetable patties or croquettes,
Caesar salad, falafel, creamy potato bakes, coleslaw

Vegetable-based
mixed meal (not

Definition: A meal in which vegetables are the major ingredients and the
proportion of five food group and discretionary cannot be easily discerned.

further defined)
Soups Definition: All broths, blended and chunky soups based from meat, fish, poultry
or vegetables, containing a variety of ingredients.
Excludes noodle soups (e.g., ramen, pho)
Special dietary foods Definition: All other special dietary foods
Includes: Oral nutritional supplements (non-beverages only) e.g., puddings,
jellies
Excludes: Protein Bars and Supplemental Vitamins (e.g., multivitamins,
chewable Vitamin C and Fish oil)
Prescription Definition: All prescription medication and tablets (e.g., multivitamins)
Medication and related
Sugar and Related Definition: any form of sweetener which can be added to foods.

Products Examples: honey, sugar (caster, cane, white, raw, powdered, etc.) syrups,

nutritive and non-nutritive artificial sweeteners, jam

Savoury Sauces,

Definition: any savoury sauce, condiment, and non-fat spread
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Condiments and

Examples: tomato sauce, chutney, salad dressings, mayonnaise, vinegar, (non-

Spreads legume) dips and yeast spreads
Defined as Discretionary by ABS, however if choice of additional sauce, assume
to be core.
Undetermined Coder is not 100% certain of the food item/product.
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Table A2. Beverage Category Classification. Beverage Categories and their definitions with inclusions
and exclusions.

Beverage type

Example
Tea

Includes: All tea types (black, white, green, fruit tea) with minimal or no
milk/sugar/honey at any temperature (hot/iced/warm)
Excludes: Chain milk tea varieties e.g., pearl milk tea as these are high in sugar due
to syrup used and will be considered a discretionary milk-based beverage or sugar
sweetened beverages if it is a tea-based beverage
Reasoning:
No desegregation based on temperature as a hot beverage may become cool over
time and still consumed
Cannot distinguish if sweeteners were added to the beverage
Some beverage holders (e.g., mugs) are not transparent and you cannot determine
what type of tea was consumed AND if any milk was added to the tea.
Matcha/ Iced Matcha
Includes: All coffee types with minimal or no milk/sugar at any temperature
(hot/iced/warm)
Excludes: coffee flavoured milk
Reasoning: No desegregation based on temperature as a hot beverage may become
cool over time and still consumed. Cannot distinguish if sweeteners were added to
the beverage. Some beverage holders (e.g., mugs) are not transparent and you
cannot determine what type of tea was consumed AND if any milk was added to the
tea
Macchiato, short black, Espresso, Greek Frappe
Includes: All water types (sparkling, mineral, still, tap, filtered) and may contain
added ingredients (e.g., lemon wedge, mint, dash of apple cider vinegar) that do not
significantly alter the nutritional composition
Excludes: Tonic Water
Reasoning: Unflavoured water has minimal energy and nutritional value when
compared the flavoured varieties
Example: Acqua panna (Mineral Water)
Includes: All fruit and vegetable juices — may be fresh, store purchased, cartooned
with added or no added sugars. Includes coconut water (or juice)
Excludes: Juices with any additional components e.g., milk
Reasoning: Fruits and vegetables are often blended
It is difficult to distinguish between fruit and vegetable juice once juiced
Difficult to distinguish if any sugars have been added to juices
Includes: All beverages containing caffeine, guarana, or any other similar stimulant
compound
Examples: Mother, V, Rockstar, or Red Bull
Excludes: Coffee/Tea
Includes: All beverages containing added sugars and/or nutritive sweeteners.
Examples: Soft drinks, cordial, or non-dairy chain tea varieties.
Iced Tea, Chinotto (Italian soft drink), Milkis (Korean Milk soft drink), Cascade
(mixer), Aloe Vera (But if name has Juice, put in Juice), Cidona (Irish Softdrink),
Mineral Water with added sugar, Lucozade (Japanese softdrink), Uludag (Turkish
soft drink)
Includes: All beverages without added sugars and/or nutritive sweeteners
Examples: diet soft drinks, zero sugar beverages, Nexba, Kombucha

Coffee

Water

Juice

Energy Drinks

Sugar Sweetened
Beverages

Non-Sugar
Sweetened
Beverages
Water Based
Flavoured
Beverage — sugar
not determined

Includes: Any beverage whose sugar level is not determined
Examples: Decanted soft drinks (coder cannot determine if it is the diet or non-diet
version)
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Milk/Milk
Alternatives

Includes: All animal milk of all fat levels, rice milk, almond milk, macadamia milk,
soy milk, drinkable yoghurts, Ayran
Excludes: any milk-based beverages, yoghurt-based bubble tea (e.g., yomie’s
yoghurt and rice drink)

Reasoning: Difficult to distinguish between different types of milk based on images
NOTE — dairy/alternatives in foods section only refers to dairy products that are
“ingredients” e.g., milk on cereal. This category refers to dairy that is consumed like
a beverage

Milk/Milk
Alternative Based
Beverages

Includes: flavoured milk or milk/milk alternatives with additional core food items
Examples: Fruit smoothies, oak chocolate flavoured milk, iced coffee (without
icecream or syrups), hot chocolate, milo, up and go, acai smoothie, piccolo latte,
dirty chai, turmeric latte, cappuccino, latte, flat white
Excludes: plain milk/milk alternatives
Reasoning: Difficult to distinguish between flavoured milk and finely blended fruit
smoothies and/or milo
Not classified as discretionary as flavoured milk are considered core foods in
AGHE

Discretionary Milk
Based Beverages

Includes: milk/milk alternatives with additional discretionary items
Examples: Milk based drinks made with ice-cream, syrups, and any other
sweeteners e.g., chocolate milk shake with ice-cream/whipped cream or syrup,
commercial milk teas with toppings (e.g., pearls)

Excludes: plain milk/milk alternatives or milk/milk-based beverages
Frappe, Chai Latte, Mocha, flavoured lattes (Taro, Matcha)

Alcohol Includes: all forms of alcohol
Examples: Wine, whisky, beer, soju, cocktails etc.
Body Building and | Includes: All sports-based beverages — these are usually protein and/or amino acid
Performance based and consumed around (before/during/after) situations where the participant
Beverages undertakes physical activity
Examples: protein shakes (made in water or milk) or branched chain amino acids
(BCAAs)
Excludes: All electrolyte drinks because these can be consumed for purposes other
than physical activity
Rehydration Includes: all electrolyte-based drinks aimed to improve the hydration status of the
Beverages consumer
(Electrolytes) Examples: Gatorade, Powerade, Gastrolyte, HYDRAlyte, Pedialyte and Repalyte
Undetermined Coder is not 100% certain of the food item/product
Bottles, Can without description, Kid’s drink
Supplements Includes: All other oral supplements

Examples: Fibre supplements or meal replacement beverages or carbohydrate gels
for endurance runners
Excludes: Sports beverages and rehydration beverages, meal replacement non-
beverage items e.g., bars
Reasoning: Meal replacement beverages have a different nutritional composition
when compared to sports protein drinks
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Table A3. Inclusion of Food & Beverage Categories in Analysis. 38 Food and Beverage Categories
included in the Nutritional Analysis and Marketing Attribute Analysis

Food Category

Cereal-based mixed meal (Discretionary)

Meat or alternative based mixed meal (Discretionary)

Savoury Sauces, Condiments and Spreads

Fried potato (or similar)

Baked Goods/Desserts (homemade or similar)

Vegetable-based mixed meal (Discretionary)

Iced confectionary and dairy-based desserts

Confectionery

Discretionary Snack Food (Savoury) — Packaged

Discretionary Snack Food (Sweet) — Packaged

Other snack food (other)

Processed Meats

Cereal-based mixed meal (FFQG)

Vegetable-based mixed meal (FFG)

Meat or alternative based mixed meal (FFG)

Breads and Cereals

Dairy and Alternatives

Fats/Oil

Fruit

Legumes

Meat and Alternatives

Soup

Vegetables

Vegetables (Other)

Beverage Category

Sugar Sweetened Beverages

Alcohol

Energy Drinks

Non-Sugar Sweetened Beverages

Rehydration Beverages (Electrolytes)

Water-Based Flavoured Beverage — Sugar Not Determined

Discretionary Milk Based Beverages

Water

Juice

Body Building and Performance Beverages

Coffee

Milk/Milk Alternatives

Milk/Milk Alternative Based Beverages

Tea
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