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Abstract 
 

Background 

Adolescence is a critical period for establishing dietary patterns that can influence long term 

health outcomes. Ultra-processed foods (UPFs) are becoming increasingly prevalent within 

the modern diet, with research establishing the negative impacts of UPFs on several health 

markers and outcomes across populations. Understanding how UPF intake varies by 

sociodemographic characteristics is essential for informing policies and shaping food 

environments that support healthier choices. However, current data on UPF intake and 

sociodemographic factors amongst New Zealand (NZ) adolescents does not exist.  

Aims and objectives 

This research aimed to investigate UPF intake and sources of UPFs in NZ adolescents and 

associations with sociodemographic factors including sex, age, school region, school area, 

and school lunch programme eligibility.  

Methods 

The data for this research was obtained through the Te Rourou Kai o Ngā Rangatahi: Eating 

Patterns of Young People in NZ study. This cross-sectional study gathered data from 631 

adolescents in Years 7-13 (aged between 11-19 years) in the Auckland, Waikato and Bay of 

Plenty (BOP) regions of NZ. Dietary data was collected through the Intake24 electronic 

software, using the multiple pass method, and demographic information was collected via an 

online questionnaire. Foods were linked to the NZ Food Composition Database and 

categorised according to NOVA, as either (1) whole or minimally processed foods, (2) 

processed culinary ingredients, (3) processed foods, or (4) ultra-processed foods. UPFs were 

further categorised into food groups to determine the top contributors to overall UPF intake. 

Differences in UPF (as a percentage of total daily energy intake (TDEI)) across 

sociodemographic variables were assessed using one-way ANOVA or independent t-tests. 

Tukey’s Honest Significant Difference (HSD) test was used for post hoc comparisons.  

Results 

Participants (n=631) had a mean UPF intake of 892 ± 766 g/day, 5435 ± 3592 kJ/day, 

contributing to 62.5 ± 25.3% of TDEI. The top food group contributors to UPF energy were 

fast foods/takeaways (12.2 ± 19.9%), bread and bread products (7.9 ± 12.2%), and biscuits, 

cakes, desserts (7.5 ±12.2%). UPF intake (%TDEI) was higher among females compared to 
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males (64.4% vs. 58.1% of TDEI, p=0.01), participants in the Waikato region vs. Auckland 

(68.2% vs. 60.2%, p=0.008), and participants from medium and small areas compared to 

major and large urban areas (67.2% vs. 61.3%, p=0.0043). Those eligible for the school lunch 

programme consumed less energy from UPFs compared to those ineligible (60.0% vs. 65.6%, 

p=0.005).  

Conclusion  

UPFs contribute a high proportion of energy to adolescent’s TDEI in NZ. Fast 

foods/takeaways; bread and bread products; and biscuits, cakes, and desserts are the largest 

food group contributors to total UPF intake. Our findings suggest that female adolescents, 

those living in the Waikato region, and residing in any size urban area consumed significantly 

greater energy from UPFs. Participants eligible for the school lunch programme consumed 

less energy from UPFs. Further research is required using multiple 24-hour recalls to account 

for habitual intake as well as investigating the influence of food environments, food 

marketing and regional access on UPF consumption in NZ adolescents.  
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Chapter 1: Introduction 
 

1.1. Background 

Adolescence, defined by the World Health Organization (WHO) as between 10-19 years of 

age, is a critical time of growth and development, where nutrition plays an integral role in the 

maturation of organs, skeletal bone, and physiological systems (Norris et al., 2022; Patton et 

al., 2016). Puberty can be affected by nutritional status throughout childhood and adolescence 

leading to consequences for body composition, linear growth, immune system development, 

and neurodevelopment. Throughout adolescence, nutrition and growth can have significant 

effects on an individual’s health spanning into adulthood, and potentially impacting future 

offspring (Norris et al., 2022). Eating patterns and behaviours in adolescence are influenced 

by numerous factors such as peer and parental influences, food availability, preference, cost, 

convenience, as well as cultural and personal beliefs (Moreno et al., 2010).  

Ultra-processed foods (UPFs) are foods that are manufactured almost entirely from industrial 

ingredients and undergo intense processing to produce convenient, palatable, ready-to-eat 

food items (Monteiro et al., 2013). Their nutrient profile is typically energy dense, containing 

a high glycaemic load paired with low dietary fibre and micronutrient content (Monteiro et 

al., 2013). The shift from a diet rich in whole foods to UPFs over recent years has been 

evident throughout the literature (Baker & Friel, 2016; Juul et al., 2022; Monteiro et al., 

2013; Wang et al., 2021). In adults, UPF intake is associated with adverse health markers 

such as greater adiposity, including high body mass index (BMI), and waist circumference 

(WC), and with adverse health outcomes such as metabolic syndrome (MS), low high-density 

lipoprotein (HDL) cholesterol, cardiovascular disease (CVD), irritable bowel syndrome 

(IBS), type 2 diabetes (T2DM), cancer, and all-cause mortality (Elizabeth et al., 2020; Lane 

et al., 2024; Pagliai et al., 2021; Rauber et al., 2020; Srour et al., 2022; Vitale et al., 2024). 

Adverse health outcomes among children and adolescents associated with UPF consumption 

include cardio-metabolic disease, asthma, unfavourable lipid profiles, and markers of 

adiposity including increased BMI, and WC (Chang et al., 2021; Costa et al., 2019; Elizabeth 

et al., 2020; Leffa et al., 2020; Neri, Martínez-Steele, et al., 2022). UPF consumption is 

becoming increasingly prevalent within the modern diet and poses several health concerns 

across populations and age groups (Louzada et al., 2022).  
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The NOVA food classification system, of Brazilian origin, separates foods into groups, based 

on the extent and purpose of processing used in their production (Monteiro et al., 2010). 

Group 1 includes unprocessed or minimally processed foods, Group 2 is processed culinary 

ingredients (oils, fats, sugars, and salt), Group 3 is processed foods (PFs), and Group 4 is 

UPFs (Monteiro et al., 2018; Monteiro, 2019; Monteiro et al., 2010). Sugar sweetened and 

carbonated beverages, pre-packaged meals and breads, ice cream, sweetened yoghurts, and 

margarine and spreads are all food items belonging to the UPF category (Monteiro et al., 

2016). These food items have little, if any, resemblance to Group 1 foods and are made 

almost entirely from substances extracted from foods, including fats, added sugars, starches, 

and proteins, as well as additives. The extensive processing methods are often used to 

increase shelf life, palatability, appeal, and convenience for consumers whilst minimising 

production costs for large scale manufacturers (Stuckler et al., 2012). 

The contribution of UPFs to the adolescent diet varies between countries. UPF intake has 

been shown to contribute almost 50% of total daily energy intake (TDEI) amongst Brazilian 

adolescents (Bielemann et al., 2015; D’Avila & Kirsten, 2017; Enes et al., 2019), despite 

their national dietary guidelines highlighting the avoidance of UPFs (Monteiro et al., 2015).  

Similarly, in the United States of America (USA) UPFs contribute to 65% of TDEI in 

children (Neri et al., 2019). In contrast, Belgian adolescents consume a lower proportion of  

UPFs (approximately 29% of TDEI) (Vandevijvere, De Ridder, et al., 2019). A study in 

Brazil found adolescents with the highest level of UPF consumption had significantly higher 

BMI, and greater odds of obesity or excess body weight, in comparison to those with the 

lowest consumption (Louzada, Baraldi, et al., 2015).  

UPF intakes have been associated with socio-demographic factors including age, income 

level, education status, ethnicity, sex, and living in rural versus urban areas (Baraldi et al., 

2018; Bielemann et al., 2015; Chavez-Ugalde et al., 2024; Dicken et al., 2023; Marchese et 

al., 2022; Marrón-Ponce et al., 2018). A recent systematic review identified that UPF intake 

had a consistent inverse association with age, being highest among younger adults, 

adolescents, and children (Dicken et al., 2023). Low socioeconomic status (SES) is often 

associated with high UPF consumption due to affordability, accessibility, and marketing 

within deprived neighbourhoods (Almeida et al., 2018; Baraldi et al., 2018; Vandevijvere et 

al., 2014). Alternatively, individuals from high SES backgrounds may also exhibit high UPF 

consumption driven by busy lifestyles and reliance on convenience foods (Marrón-Ponce et 

al., 2018; Monteiro et al., 2019). Education and income have showed varying associations 
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between countries (Dicken et al., 2023). Urbanisation and ethnicity too have been associated 

with UPF consumption. Evidence suggests urban residents are more exposed to UPF 

marketing (Baker et al., 2020), and ethnic minority groups may face systemic barriers that 

contribute to greater intake of UPFs (Wang et al., 2021). A single study from Brazil found 

adolescents at private schools had higher consumption of PFs and UPFs compared to 

adolescents attending public school (Ferreira et al., 2019). Research specific to the NZ 

context, regarding UPF intake amongst adolescents and associations with socio-demographic 

factors such as age, sex, geographical location, and school equity index, is an area that has 

not been widely researched.  

Adolescents are particularly susceptible to UPF consumption due to their growing autonomy 

surrounding food choices, peer influences, and aggressively targeted food marketing 

(Vandevijvere et al., 2017; Viner et al., 2012; Ziegler et al., 2021). Adolescent obesity and 

T2DM prevalence is on the rise in NZ creating a drive for new public health policies to foster 

healthier food environments across the country (Ministry of Health, 2023; Sjardin et al., 

2018). Understanding patterns of UPF consumption and associations with socio-demographic 

factors amongst NZ adolescents will form a crucial part of national public health policy and 

strategy development. Given the ever evolving landscape of food consumption in NZ, much 

has changed since the last National Children’s Nutrition Survey was conducted over 20 years 

ago in 2002, which captured nutrient and energy intake of children aged between 5-14 years 

(Ministry of Health, 2003). Additionally, the most recent Adult Nutrition Survey was carried 

out in 2008/09, focussing on those aged over 15 years, and thus including older adolescents 

(University of Otago and Ministry of Health, 2011). Yet, there was no assessment of UPF 

intake from this data. The only New Zealand (NZ) based research surrounding UPF intake 

was a cohort study carried out on children from 12-60 months of age. The results concluded 

that UPFs contributed to 45, 42, and 51% of total daily energy intake in the children’s diets at 

12, 24, and 60 months of age, respectively (Fangupo et al., 2021). Additionally, a cross-

sectional analysis exploring the supermarket food environment revealed that of packaged 

foods, 84% were classified as UPFs, with a poorer nutrient profile compared to culinary and 

minimally processed foods (Luiten et al., 2016). Despite these findings in young children, 

UPF intake in NZ adolescents remains an area underexplored.      

With limited evidence on dietary intakes of adolescents in NZ and no studies which report 

UPF intake and its association with sociodemographic factors, further work is needed in this 

area. Analysing these factors within the context of NZ adolescents provides an opportunity to 
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understand how sociodemographic factors are associated with UPF intake. This will enable 

the development of targeted public health policies and interventions to create healthier food 

environments in NZ.  

 

1.2. Aim 

This study aims to investigate UPF intake, sources of UPFs, and associations with 

sociodemographic factors including sex, age, school lunch programme eligibility, school 

region (Auckland, Waikato, Bay of Plenty) and urban or rural area in NZ adolescents. 

 

1.3. Objectives  

1. To describe UPF intake and sources of UPFs in NZ adolescents. 

2. To describe the association between UPF intake and sociodemographic factors (sex, age, 

school lunch programme eligibility, school region and area). 

 

1.4. Thesis Structure 

This research study is divided into four chapters. Chapter one is the introduction consisting of 

the background, study purpose, research aims, objectives, hypotheses, and researcher 

contributions. Chapter two is a literature review comprised of relevant and recent literature 

surrounding UPF consumption and associations with health outcomes and socio-demographic 

factors, both internationally and in NZ, with a focus on adolescents. Chapter three is the 

research study manuscript including an abstract, introduction, methods, results, discussion, 

and conclusion of the study findings. Chapter four is the discussion including a summary of 

the main findings, strengths and limitations, and final recommendations based on the study 

findings. Following on are supplementary materials, reference list and appendices containing 

a list of all foods classified as UPFs as well as their attributed UPF food group.  
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1.5. Researcher contributions 

Researcher Contribution to thesis 

Jessie Dalton MSc Nutrition and Dietetic Student  

Author of the thesis. Responsible for 

classification of UPFs into subgroups, 

statistical analysis and interpretation. 

Responsible for dissemination of results 

back to participants and schools.  

Professor Kathryn Beck MSc main academic supervisor 

Principle investigator for the study. 

Conceptualisation of the study design. 

Acquisition of funding, ethical approval, 

and oversight of all parts of the study. 

Provided feedback on all aspects of the 

thesis.  

Professor Cathryn Conlon MSc academic co-supervisor  

Co-investigator. Provided feedback on all 

aspects of the thesis.  

Dr Jamie de Seymour Academic co-supervisor 

Co-investigator. Developed study protocol 

and led data collection and analysis. 

Provided feedback on the thesis.  

Jasmin Jackson Co-investigator. Assisted with the 

development of the study protocol and 

access to schools.  

Laurie Wharemate-Keung Co-investigator. Provided cultural advice 

and guidance for the study. Assisted with the 

development of the study protocol and 

access to schools.  

Karen Mumme 
 

Provided support with data analysis.  

Kate Hammond Assisted with classification of UPF.  
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Chapter 2: Literature Review 
 

2.1. Introduction 

This chapter focusses on the topic of UPFs, including their history, consumption patterns in 

adolescence, their impact on adolescent nutrition, and their relation to socio-demographic 

factors. Dietary assessment tools and the challenges of assessing dietary intake in adolescent 

populations will also be discussed.  

 

 

 

 

 

 

 

 

 

 

 

 

2.1.1. Adolescent nutrition  

The period of adolescence is a crucial time for establishing healthy dietary patterns and 

behaviours, with nutrition playing a key role in growth, development, and future disease 

prevention (Norris et al., 2022). To accommodate the rapid growth and maturation of organ 

and skeletal systems, energy and nutrient requirements are significantly elevated during this 

life phase (Das et al., 2017). However, dietary surveys have shown that the diet of 

adolescents across countries is often highly processed, with inadequate intake of fruits, 

vegetables, and wholegrains (Neri, Steele, et al., 2022). Poor nutrition in adolescence often 

lays the foundation for the development of non-communicable diseases (NCDs) such as CVD 

and T2DM later on in life (Dahm et al., 2016; Kaikkonen et al., 2014; Malik et al., 2011). 

Alongside physical development, this period of life involves cognitive, emotional, and social 

Date searched: November 2024 – August 2025 

Search criteria: 

Ultra-processed food OR ultra processed food OR processed food OR fast food OR 
convenience food OR junk food 

Adolescen* OR teen* OR youth* OR young people  

Sociodemographic OR age OR sex OR gender OR ethnicity OR socioeconomic status 
OR equity OR geographical location OR rural/urban 

New Zealand OR NZ OR Aotearoa 

Filters: past 10 years, English language, peer-reviewed 

Electronic databases: Massey Discover, Google Scholar, PubMed, Web of Science 

Figure 1: Search strategy for literature review 
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expansion which shape the skills and capabilities carried through to adulthood that promote 

health and well-being (Patton et al., 2016).    

 

2.2. Ultra-processed foods 

2.2.1. The history of food processing  

Food processing is a practice that humans have developed and revolutionised over thousands 

of years. Processing has been used to increase food availability, storage life, digestability, 

safety, and transportability, all processes crucial to the sustainability of mankind (Ludwig, 

2011). Some of the earliest methods of food processing include the use of fire and cooking to 

manipulate raw meat for safe consumption, as well as salt preserving, drying, and fermenting 

(Brown et al., 2009; Floros et al., 2010). With the turn of the 19th century and advances in 

technology, the industrial revolution allowed for large scale production of flour and sugars 

contributing towards the modern diet (Ludwig, 2011; Welch & Mitchell, 2000). Innovations 

such as canning, pasteurisation, and the transition from hand manufacturing to steam 

machines became significant enhancers to food processing practices (Huebbe & Rimbach, 

2020). Technological advancements in food science in the 20th century produced ingredients 

such as refined starches, gums, and sweeteners (Welch & Mitchell, 2000), all of which are 

common occurences in modern day packaged foods. Processing has intensified and in recent 

times, the development of highly processed ready-to-eat foods has accelerated due to 

consumer demand for foods that are convenient and require minimal preparation for busy 

lifestyles (Huebbe & Rimbach, 2020).  

 

2.2.2. What are ultra-processed foods? 

UPFs are a growing component of the modern diet, ofen associated with poor dietary quality 

and health outcomes across populations (Neri, Steele, et al., 2022; Vitale et al., 2024). 

Typically, UPFs are hyper-palatable, convenient, and ready to eat products, consisting of 

ingredients often uncommon in household cooking (Monteiro et al., 2019). UPFs are 

generally described as being energy dense, containing a high glycaemic load, low in dietary 

fibre, micronutrients, and phytochemicals, alongside their low monetary cost (Gupta et al., 

2019; Moodie et al., 2013). Their nutrient profile is typically characterised by a high sugar, 

sodium, and unhealthy dietary fat content (Moodie et al., 2013).  
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The greater purpose of ultra-processing is to create ready made, attractive, and profitable 

food products, made with low cost ingredients that are highly convenient to consumers. UPFs 

often displace all other food groups within the diet (Monteiro et al., 2018), including whole 

and minimally processed foods as well as meals and dishes made at home (Monteiro et al., 

2018). UPFs include all fizzy drinks, sweet and savoury packaged foods, industrial bread 

products, reconstituted meat products, and pre-prepared frozen dishes. These foods have little 

to no resemblance to whole or natural foods, and are formulated almost entirely from 

substances derived from foods and additives (Monteiro et al., 2018; Petrus et al., 2021). The 

degree of food processing can contribute to differing levels of satiety. The poor nutritional 

profile of UPFs are typically less satiating than whole or minimally processed foods, which 

may lead to over consumption (Fardet, 2016) and addictive-like eating behaviours (Schulte et 

al., 2015).  

 

2.2.3. The development of the NOVA classification system 

The concept of ultra-processing was first coined by Brazilian researchers of the University of 

Sao Paulo. The initial public health nutrition commentary proposed that the issue is not the 

food or nutrients, but the level of processing in which health concerns arise (Monteiro, 2009). 

The original article proposed three categories: minimally processed foods, processed culinary 

ingredients, and ultra-processed foods (Monteiro, 2009). These groups established the basis 

of the NOVA classification system, that categorises all food items according to the level and 

purpose of industrial processing (Monteiro et al., 2019). Over time, NOVA has evolved to 

four groups of processing, separating PFs and UPFs.  

The final revised categories include unprocessed or minimally processed, processed culinary 

ingredients, PFs, and UPFs (Monteiro et al., 2018) (Table 1). UPFs belong to Group 4 of the 

NOVA classification system. UPFs are extensively modified products composed primarily of 

ingredients derived from foods and additives, rather than whole or minimially processed 

foods (Monteiro et al., 2018). The processing begins with the fractioning of whole food 

ingredients into substances, including sugars, oils and fats, protein, starches and fibre, and 

chemical modifications of these substances (Monteiro et al., 2019). Further processing 

techniques to formulate UPFs include hydrogenation, hydrolysation, extrusion, moulding, 

and pre frying (Monteiro et al., 2018). An essential component of UPFs is the addition of 

colours, flavours, emulsifiers, thickeners and other additives to improve product palatability, 
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appeal, shelf life, visual appearance and improve the desirability of the food items sensory 

properties (Monteiro et al., 2019).  

The NOVA system is one of many food classification systems and is most widely used in 

research. Yet many controversies and arguements surrounding the system exist. Firstly, 

researchers argue that the NOVA systems use of the term ‘ultra-processed’ is misleading as it 

refers to food items containing more than five ingredients, despite these formulations being 

common within the food industry and within household recipes (Moubarac et al., 2014; 

Petrus et al., 2021). Furthermore, some studies highlight that the NOVA classification of food 

groups does not always accurately reflect a products nutritional profile or dietary quality, 

when considering foods fortified with micronutrients and other beneficial nutrients (Jones, 

2019; Poti et al., 2017).  

Misclassification of foods within the NOVA system, particularly the UPF category, is among 

another of the commonly discussed controversies. Many definitions of the term ‘ultra-

processed’ exist, each showing variability and could be open to several interpretations 

(Gibney, 2019). Therefore, the lack of robustness and consensus over the definition of ‘ultra-

processed’ may lead to missclassification of food items across studies (Gibney, 2019). 

Additionally, Poti et al. (2017) argue that previous studies cannot accurately conclude if the 

association between UPFs and disease is related to the processing itself or the energy and 

nutrient content of the selected foods. Lastly, residual confounding is often high in 

observational studies and further studies adopting prospective designs with adequate control 

for confounding are required to draw stronger conclusions on the link between UPF intake 

and adverse health consequences (Poti et al., 2017). Hall et al. (2019) undertook a 

randomised control trial, investigating whether UPFs affect energy intake compared to an 

unprocessed diet, offering insight into the causal relationship between food processing and 

obesity risk. Their findings revealed that the ultra-processed diet led to significantly higher 

energy intake and resulted in weight gain when compared to the unprocessed diet (Hall et al., 

2019).  
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Table 1: NOVA classification system as adapted from (Monteiro et al., 2018, 2019).  

Category Level of processing Examples 
Group 1: Unprocessed 
or minimally 
processed foods 

Unprocessed foods include any edible parts of plants (seeds, fruits, leaves, 
roots) or of animals (muscle, eggs, milk), and fungi, algae and water, after 
separation from nature. Minimally processed foods are whole foods modified 
by processes for the purpose of preservation, storage, or removing inedible 
or unwanted parts. Many unprocessed or minimally processed (Group 1) 
foods are prepared and cooked at home or in restaurant kitchens in 
combination with processed culinary ingredients (Group 2) as dishes or 
meals. 

Fresh, chilled, frozen, vacuum packed or dried 
meats, poultry, fish, fruits, vegetables, roots and 
tubers, grains, cereals. Frozen or dried beans, 
legumes, spices, and fruits. 100% non-
reconstituted and unsweetened fruit and vegetable 
juices. Fresh and pasteurised milk, fermented 
plain unsweetened yoghurts. Plain unsalted nuts, 
peanuts, and seeds.  

Group 2: Processed 
culinary ingredients 

Processed culinary ingredients include foods that derive from Group 1 foods 
or from nature by processing such as pressing, centrifuging, refining, 
grinding, and milling. These types of processing are intended to make food 
products more durable products suited to at home or restaurant use. They are 
often used in combination with Group 1 foods to increase palatability and 
appeal. They are not intended for individual consumption.  

Oils, butters, lard, sugar, honey, syrup extracted 
from trees, general sweeteners, salt, starches, 
flour, ‘raw’ pasta and noodles made from flour 
and water.  

Group 3: Processed 
foods 

Processed foods include food products made by adding salt, sugar or other 
Group 2 ingredients through methods of processing and preservation such as 
canning, bottling and non-alcoholic fermentation. These foods may contain 
additives to prolong shelf life and durability whilst enhancing sensory 
qualities.  

Canned and bottled vegetables and legumes in 
brine. Canned and preserved fruits in syrup, salted 
or sugared nuts and seeds; salted, cured, dried, or 
smoked meats, poultry, fish (additives may or 
may not be present). Freshly made breads and 
cheeses.   

Group 4: Ultra-
processed foods and 
drink products  

Ultra-processed food and drink products are industrial formulations with 
little or no resemblance to Group 1 foods. They typically contain large 
ingredient lists. Additives include Group 2 foods, generally in combination, 
along with antioxidants, stabilisers and other ingredients that are rarely found 
in culinary preparations. The level of processing is used to formulate hyper-
palatable, convenient products with ample shelf life.   

Ice cream and frozen desserts, biscuits, cakes, 
confectionary, sugared fruit and milk drinks, 
sweetened yoghurts, chips, sauces and spreads, 
soft drinks, pre-prepared poultry and fish 
products, packaged breads and buns, ‘instant’ 
noodles, soups, pasta dishes, pizza, infant 
formula, distilled alcohol.  
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2.3. Dietary assessment 

Accurately assessing dietary intake in individuals and populations proves crucial for 

determing the effects of food consumption on health outcomes. The four main types of 

dietary assessment methods include the 24-hour recall, food diaries/dietary records, food 

frequency questionnaires (FFQs), and the diet history (Thompson & Subar, 2017), each with 

their own strengths and limitations. Selection of a dietary assessment method is dependent on 

the populations characteristics and abilities, time, costs, labour, participant burden, and 

accuracy in representing the populations nutritional status (Brown, 2000; Livingstone & 

Robson, 2000; Shim et al., 2014). Without the assitance of parents, children over the age of 

10-12 years can accurately report their dietary intake (Burrows et al., 2010; Foster & Bradley, 

2018). However, underreporting is evident across all populations. Among adolescents, those 

who are female, or overweight or obese, may be likely to under report consumption of 

unhealthy or UPFs (Burrows et al., 2010). Additionally, during adolescence, increased energy 

demands, irregular and unstructured eating patterns, a high frequency of out-of-home eating, 

self-image concerns, and a tendency to rebel against authority figures may further contribute 

to poor compliance and inaccuracies in dietary reporting (Livingstone et al., 2004; Rankin et 

al., 2010). Table 2 describes each method and its corresponding strengths and limitations. 

Many of these classical dietary assessment methods now have online versions available and 

are being enhanced with the use of different software, image based tools, and artificial 

intelligence (Phalle & Gokhale, 2025).  
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Table 2: Main Dietary Assessment Methods including their strengths and limitations 

Method Description Strengths Limitations 
24-hour recall • Respondents recall all food and drinks 

consumed within the previous 24 hour period.  
• Trained interviewers use open ended questions 

to gather the type, amount and cooking method 
of foods consumed.  

• The multiple pass method involves the 
interviewer gathering first a quick list from the 
respondent of all food and drink consumed. The 
interviewer then probes for commonly forgotten 
items, such as spreads, snacks, and sauces, 
portion size, brand names, and preparation 
method.  

• Information may also be gathered via online 
assistance, phone interviews, and self-
administered computer forms.  

• Can be used on participants 
with low literacy levels. 

• Low participant burden.   
• The retrospective nature of 

collection does not alter the 
participants usual 
consumption.  

• Relatively low in cost.  
• Less time consuming. 
• Online recalls reduce 

interviewer bias and 
judgement.  

• Captures detailed intake and 
prepartion methods, 
necessary for classifying 
foods according to NOVA.   

• Is reliant on participants 
memory. 

• A single recall may not 
capture usual intake.  

• Participants may not 
accurately report 
snacks/UPFs due to fear of 
judgement by interviewer. 

• Interviewers are required to 
be highly trained.  

Food 
diary/dietary 
record 

• Participant records the type and amount of food 
consumed, over a specified period of time, 
ideally at the time of consumption.  

• Amounts are measured using calibrated scales, 
standard cups and spoons, or food pictures and 
models. 

• Information from multiple consecutive days is 
gathered to account for usual intake.  

• Participants may require training in methods of 
keeping accurate records.  

• Less reliance on memory.  
• Relatively low participant 

burden.  
• If complete over multiple 

days, may capture usual 
dietary habits.  

• If using calibrated scales, can 
give quantitatively accurate 
data.  

• Can gather detail on food 
preparation and brands 
needed for NOVA 
classification.  

• Bias in participants 
selection of foods and 
portion size. 

• High participant burden if 
using the weighed method.  

• Data can be burdensome to 
collate and code leading to 
high research costs.  

• Requires literacy and 
motivation to complete.  

• Under reporting in 
adolescents due to lack of 
interest or motivation. 
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Abbreviations: UPF = ultra-processed food, FFQ = food frequency questionnaire.  

 

Adapted from (Baranowski & Willett, 2012; Block, 1989; Castell et al., 2015; Fagúndez et al., 2015; Livingstone & Robson, 2000; Rebro et al., 
1998; Shim et al., 2014; Thompson & Byers, 1994; Thompson & Subar, 2017; Willett, 2012a).

Method Description Strengths Limitations 
Food 
frequency 
questionnaire 
(FFQ) 

• Individuals retrospectively record their usual 
frequency of consumption of foods from a 
specific list, over a specified time period. 

• Gather information on types, frequency, and 
usual portion of foods consumed, disregarding 
preparation methods, and combination of foods 
in meals.  

• FFQs are designed to estimate nutrient intakes, 
dietary constituents, and food group proportions 
over a certain period of time.  

• Represents usual intake over 
a long period of time. 

• Can be self-administered. 
• Relatively low costs for data 

collection and processing.  
• Low respondent burden due 

to retrospective nature.   
• The lists can be tailored to 

capture UPFs. 
 

• May not capture all UPFs as 
limited by pre-defined food 
lists. 

• Dependent on participants 
memory over a long period 
of time. 

• Large amount of 
measurement error, as fine 
details are not measured. 

• Do not collect ingredient or 
brand detail needed to 
quantify UPFs.  

• May not be inclusive of 
cultural foods. 

Diet history • A comprehensive interview assessing usual 
dietary intake and eating patterns by a trained 
interviewer.  

• This method collects retrospective data 
concerning food type, amount, frequency of 
consumption, preparation method, and typical 
combinations of foods within meals. 

• Typically assesses intake over a relatively long 
period of time.  

• Commonly used in clincal practice rather than 
in research studies.  

  

• Assesses usual consumption 
patterns, with detail, over a 
non-specified period of time.  

• Nutrient balance can be 
interpreted.  

• Food and nutrient 
interactions can be explored 
as foods consumed within a 
meal are collected.  

• Can be used for people with 
low literacy.  

• High participant and 
interviewer burden due to 
long duration. 

• High cost due to extensive 
resourcing.  

• Respondents are required to 
make decisions in the 
moment about what is 
considered ‘usual’.   

• Social desirability bias. 
• Not recommended for 

children under 14.   
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2.3.1. Estimating usual intake using 24-hour recalls 

An individuals food consumption varies between seasons, months, and days as well as 

undergoing profound changes throughout each year. Often, a single 24-hour recall is not an 

accurate representation of an individuals usual dietary intake. Multiple recalls are required to 

reflect usual intake and account for day to day variation within the diet, usually 2 to 3 days of 

recall are sufficient (Castell et al., 2015). Best practice includes collecting dietary data from 

two week days and one weekend, accounting for weekly variability (Saravia et al., 2022). 

Two or more recalls are further recommended for statistical modelling to estimate usual 

dietary consumption of individuals (Saravia et al., 2022). Caution must be taken when 

carrying out multiple 24-hour recalls on participants as survey repetition can influence the 

respondents diet (Shim et al., 2014). However, when administered across a sufficiently large 

and diverse sample, a single recall can provide a valid estimate of mean dietary intake at the 

population level (National Cancer Institute, n.d.). Additionally, the 24-hour recall is  

considered the best option for adolescent populations as it has been shown to provide the 

least over and underestimation compared to other dietary assessment methods (Rankin et al., 

2010).  

 

2.3.2. The challenges of assessing dietary intake in adolescent populations 

The diet of adolescents consists of sporadic eating patterns, meal skipping, grazing, and 

irregular meals, all of which present difficulties when assessing dietary intake (Lietz et al., 

2002; Pérez-Rodrigo et al., 2015). Adolescents are prone to over and under-reporting dietary 

intake due to social desirability bias, lack of portion size awareness, and memory limitations 

(Livingstone & Robson, 2000). Under-reporting within this age group has been associated 

with lower SES, being overweight, and habitual meal skipping (Lioret et al., 2011). Female 

adolescents exhibit a greater tendency to under-report than their male counterparts and the 

omission of sugary food items is purposeful within under-reporting groups (Livingstone & 

Robson, 2000). Although adolescents are generally capable of self-reporting their dietary 

intake, low motivation or disinterest in the research purpose may lead to inaccuracies, 

particularly when using more burdensome methods such as weighed food records 

(Livingstone & Robson, 2000). Some dietary assessment methods, namely the 24-hour recall 

and diet records, are reliant on participants providing brand names and particulars about food 
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products (Livingstone et al., 2004). This may pose challenges in the adolescent population, 

who are often not the sole purchasers of households food products.  

Limitations in cognitive and developmental abilities present further challenges in dietary 

assessment within this population. Dietary assessment requires individuals to recall specific 

details about consumption patterns including quantities, frequencies, preparation method, 

eating occassion, and history of consumption up until the previous year for some methods. 

Inaccuracies in reporting may arise as literacy and numeracy skills may not yet be sufficient 

to accurately capture dietary intake (Livingstone & Robson, 2000; Pérez-Rodrigo et al., 

2015). Younger adolescents may require parental assistance, whereas adolesence aged 14 

years and above are likely able to provide accurate self-reports (Pérez-Rodrigo et al., 2015). 

Cultural dietary practices significantly influence adolescent consumption behaviours and 

their ability to accurately report dietary intake. Practices such as consuming meals from a 

shared family plate, may not be accurately reflected in standardised dietary assessment 

methods and errors in consumption quantity may arise (Abera et al., 2021). Furthermore, 

traditional food items, meals specific to diverse cultures, and some UPF products may not be 

readily available in data bases or food lists utilised by assessment methods.  

 

2.3.3. The challenges of assessing ultra-processed foods using dietary assessment 

methods 

Many differing dietary assessment methods exist, yet not all are created equal when 

attempting to quantify UPF intake within a specified population. FFQs are often used 

innappropriately to assess UPF intake as they do not gather ingredient or brand level detail 

required for UPF quantification. Studies adopting this method may over or underestimate 

UPF intake due to limited predetermined food lists and lack of contextual processing 

information (Jung et al., 2022). The FFQ is best used to estimate the average long term usual 

intake for individuals, appropriate for epidemiological studies of diet disease associations. 

Thus it is necessary to consider the primary purpose of the dietary measure (Jung et al., 

2022). Research undertaken by Fangupo et al. (2019), found that FFQs overestimated energy 

intake (kJ) of UPFs compared to weighed diet records in young children. Conversely, the 

open ended format of the 24-hour recall allows for greater coverage of foods and dishes 

compared to the predefined lists of the FFQ, and gathers sufficient detail on product brands 

which may help with identifying the NOVA group (Jung et al., 2022; Marino et al., 2021).  
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2.3.4. The challenges of classifying ultra-processed foods 

Classifying foods and mixed dishes according to the NOVA system presents several 

methodological challenges. Assigning foods to NOVA categories can be complex due to 

varying detail in dietary assessment tools, variations in food preparation practices, nuanced 

definitions, and the difficulty of categorising multi-ingredient dishes (Gibney, 2019; Marino 

et al., 2021). For foods or dishes that lack agreement between those categorising foods, an 

expert consensus approach is often adopted without considering the reliability or validity of 

this method (Khandpur et al., 2021; Steele et al., 2016). Different studies may classify the 

same foods as UPFs or not based on the differing definitions proposed across Monteiro’s 

work (Marino et al., 2021). Recent findings highlight the frequent disagreement in food 

assignment even when detailed ingredient information is available to researchers. This 

inconsistency challenges the validity of using expert consensus and suggests that NOVA may 

lack the clarity required to produce valid and reliable conclusions in population research 

(Braesco et al., 2022).  

 

Composite dishes such as burgers, pizzas, and wraps, popular among adolescents, also pose 

difficulty when ingredients are not reported individually. Therefore, for mixed dishes to be 

accurately categorised, each ingredient must be disaggregated and placed into one of the four 

NOVA groups. Inaccurate disaggregation can lead to incorrect NOVA categorisation, over or 

underestimating UPF estimates (Cruz et al., 2025). Furthermore, foods that appear similar, 

such as plain yoghurt versus sweetened, flavoured yoghurt, may fall into different NOVA 

categories, yet adolescents may report them with the same descriptor, particularly if they have 

not purchased the food product, neglecting brand details (O'Connor et al., 2024). Lastly, 

adolescent targeted products, such as energy drinks and snacks, are reformulated often, 

altering processing classification over time. Therefore, longitudinal data may not reflect true 

UPF exposure patterns, limiting the accuracy of analysis of health outcomes in adolescents 

(Fanzo et al., 2023).  

 

2.3.5. Intake 24 

Intake24 is an online multiple pass 24-hour dietary recall software, developed by nutritionists 

and computer scientists from the University of Newcastle (Simpson et al., 2017). The tool 

was originally developed for Food Standards Scotland and is maintained through a 

partnership between Cambridge University, Monash University, and the University of 
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Newcastle. Development, refinement and evaluation took place throughout four rounds of 

user testing. Intake24 has been validated for use in participants aged 11 years and over, and 

has been adapted for use in NZ, Portugal, Denmark, the United Arab Emirates, and Australia 

(Foster et al., 2014).  

The online system is self-administered and is designed to be simple and quick to use 

(Rowland et al., 2018), guiding and prompting participants throughout completion. The user 

begins by listing all food and drinks consumed in the previous 24-hour period, from midnight 

to midnight using free text entry. All entries are then matched to foods within the Intake24 

database. Portion sizes are estimated using photos of food items, participants choose which 

photo is most representative of their consumed portion. The software probes with questions 

concerning quantity, preparation method, and condiments. Finally, participants then review 

all food and drink items, as well as adding any forgotten foods (Foster et al., 2014; Simpson 

et al., 2017).  

Mean intakes of energy, macronutrients, and micronutrients reported using Intake24 have 

been found to be very close to that of interviewer administered 24-hour recalls, with the 

exception of alcohol (Bradley et al., 2016; Foster et al., 2014). Previously, Intake24 has 

provided energy estimates for individuals aged 11-16 years, that are just 3% lower on average 

than interviewer led recalls (Bradley et al., 2016). For individuals aged 17-24 years, estimates 

of energy intake are on average in agreement between both recall methods (Bradley et al., 

2016). Overall, the underreporting of energy intake is comparable between online 

administered 24-hour recalls and interviewer led recalls (Foster et al., 2019).  

The digital nature of Intake 24 has numerous advantages in comparison to the traditional 

interviewer led recall method. Interviewer bias and time and administration costs are reduced 

when utilising online software, as well as having the data collected and coded in real time 

(Castell et al., 2015). Social desirability bias and whakama (shame) are also reduced through 

the use of an online platform (Brassard et al., 2020). However, disadvantages exist in that 

those that are less technologically competent may be excluded from samples, there may be 

worries about data security, and coding of foods must take place manually as food 

composition databases do not usually contain data on processing levels of foods (Bonilla et 

al., 2015; GuneyCoskun et al., 2024).  

The Intake24 software has been used most notably in the UK National Diet and Nutrition 

Survey (NDNS) from 2019, replacing the original 4-day food diary methodology (Public 
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Health England, 2021). The data from these surveys has been used to measured UPF intake 

according to NOVA within the UK adult popoulation (Dicken et al., 2025). Additionally, UPF 

intake was quantified among a sample of 700 Fijian adults where three 24-hour recalls were 

collected using the Intake24 software (Palu et al., 2025). 

 

2.4. Ultra-processed foods and adolescent health  

 

2.4.1. Obesity 

UPFs have become an increasingly central focus of nutritional research due to their pervasive 

presence in modern diets coinciding with the displacement of whole and minimally processed 

foods. UPFs contain high amounts of fats, sugars, additives and salt whilst being low in 

dietary fibre and micronutrients (Monteiro et al., 2019). Therefore, the consumption of UPFs 

may contribute to weight gain and obesity due to their unfavourable nutritional profile 

(Askari et al., 2020). There is consistent evidence suggesting that UPF consumption is 

associated with higher BMI and excess weight amongst adolescents (Chang et al., 2021; da 

Costa Louzada et al., 2015; De Amicis et al., 2022; Neri, Martínez-Steele, et al., 2022).  

Neri, Martínez-Steele et al. (2022) performed a cross-sectional analysis on adolescent data 

collected from the 2011-2016 National Health and Nutrition Examination Survey from the 

USA, which included 3,587 participants between 12-19 years of age. The study results 

revealed that the highest consumption of UPFs was associated with a 45, 52, and 63% higher 

odds of total, abdominal, and visceral overweight/obesity, respectively, compared with the 

lowest consumption (Neri, Martínez-Steele, et al., 2022). Furthermore, a 10% increase in the 

proportion of UPFs in the diet was associated with an increased risk of both abdominal 

overweight/obesity and visceral overweight/obesity (Neri, Martínez-Steele, et al., 2022). 

However, the cross-sectional nature of this study gives rise to several limitations including 

the inability to determine causality and the sequence of the association between UPF 

consumption and adiposity.  

Petridi et al. (2023) conducted a systematic review analysing nine cross-sectional, seven 

cohort-longitudinal, and one study reporting both cross-sectional and longitudinal outcomes, 

investigating the impact of UPFs on child and adolescent obesity and cardiometabolic 

comorbidities. Fourteen out of 17 studies revealed that UPF consumption was associated with 
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a higher prevalence of overweight/obesity and cardiometabolic comorbidities among children 

and adolescents (Petridi et al., 2023). In contrast, four of the studies found no association 

(three cross-sectional and one cohort) (Petridi et al., 2023). This discrepancy highlights the 

limitations of cross-sectional studies, which capture associations at a single time point and 

cannot determine causality. In contrast, longitudinal studies track changes over time, making 

these studies better suited to detect the cumulative impact of UPFs on adiposity and obesity.  

 

2.4.2. Cardiovascular health 

Beserra et al. (2020) conducted a systematic review analysing 14 studies to evalute the 

relationship between UPF intake and lipid profiles in children and adolescents. Of the studies, 

six reported that higher UPF intake was associated with increased LDL concentration, total 

cholesterol, triglycerides (TGs), and decreased HDL concentrations. However, findings were 

not consistent across all studies with one finding no association between UPF intake and lipid 

profiles in adolescents (Petridou et al., 1995) and two studies (Albertson et al., 2009; Gibson, 

2003) found that greater consumption of ready-to-eat cereals (a subgroup of UPFs) was 

associated with lower total cholesterol and LDL concentration among adolescents. This 

systematic review included both cross-sectional and longitudinal studies; however, 

substantial variation existed in the dietary assessment methods employed, as well as in the 

measurement of UPF intake and lipid-related outcomes. Furthermore, some of the included 

studies did not adjust results considering the changing of participant characteristics with 

puberty. Despite limitations, the review highlights the adverse effect of UPF consumption on 

adolescent lipid profiles.  

Similarly, Zhang et al. (2022) analysed data from 5,565 US adolescents aged 12–19 years 

using NHANES data from 2007–2018. They found that higher UPF intake was significantly 

associated with poorer cardiovascular health (CVH) scores. Adolescents in the highest 

quintile of UPF consumption had a 59% lower likelihood of achieving ideal CVH compared 

to those in the lowest quintile. The cross-sectional design limits causality but the study 

highlights a strong negative association between UPF intake and adolescent heart health. This 

research is consistent with findings from a survey of 210 Brazilian adolescents that found 

high UPF intake was associated with the prevalence of metabolic syndrome within this group 

(Tavares et al., 2012). Notably, this study was the first to explore UPF intake using the earlier 

version of NOVA which included three processing groups (unprocessed/minimally processed 
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foods, processed culinary ingredients, UPFs) (Tavares et al., 2012). However not all research 

supports a consistent relationship. Melo et al (2017) found no association between UPF 

consumption and blood pressure or high WC in adolescents.  

 

2.4.3. Diet quality and ultra-processed food consumption 

Neri et al. (2022) conducted a multi-country study investigating the association between UPF 

intake and profiles of dietary nutrients linked with childhood and adolescent obesity. The 

study used data from nationally representative dietary surveys from Argentina, Australia, 

Brazil, Chile, Colombia, Mexico, the UK, and the US, collected between 2004-2014 (Neri, 

Steele, et al., 2022). Amongst most countries and age groups, increases in the dietary share of 

UPFs were associated with increases in energy density and free sugars and decreases in fibre 

(Neri, Steele, et al., 2022). In a Canadian study of adolescents, a higher dietary share of UPFs 

was significantly positively associated with carbohydrate, free sugar, total and saturated fat 

content, and overall energy density, and inversely associated with protein, fibre, calcium, and 

vitamins A, B6, B12, D, riboflavin, and niacin intakes (Moubarac et al., 2017). 

Vandevijvere, De Ridder, et al. (2019) assessed associations between UPF intake and dietary 

quality amongst nationally representative samples from 2004 and 2014-2015, including 

children, adolescents, and adults. For all age groups, the dietary share of UPFs was much 

lower on days when participants met the WHO salt intake recommendation. Additionally, the 

dietary share of UPFs was significantly lower and the share of unprocessed/minimally 

processed foods was significantly higher during consumption days when saturated fat was 

≤10% of energy intake (p<0.001, for all age groups). These findings confirm that UPFs 

contribute significantly to sodium and saturated fat intake within the diet.  

A European study from 2013-2014, investigated UPF consumption and diet quality amongst 

children, adolescents, and adults. The sample included 3,061 adolescents aged between 10-20 

years of age from Belgium, Cyprus, Estonia, Germany, Hungary, Italy, Spain, and Sweden. 

Ultra-processed foods contributed more energy from sugars, saturated fat, and total 

carbohydrates, compared to foods categorised into other processing groups. Yet only the 

difference in sugar contribution was significantly different (p<0.05). Dietary quality was 

significantly lower in the fifth quintile of UPF intake and overall tended to decrease across 

quintiles. To assess dietary quality an FFQ was used, inclusive of only 43 Pan-European food 

items, which may have limited the ability to accurately capture the full range of UPFs 
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consumed by adolescents and could lead to misclassification or underestimation of UPF 

intake. Furthermore, the studied sample is not representative of the whole European 

population (Lauria et al., 2021).  

 

2.5. Intake of ultra-processed foods in adolescents 

 

2.5.1. Globally 

Adolescent consumption of UPFs abroad has been well documented in several countries with 

food environments similar to NZ, through nationally representative cross-sectional data, 

including Belgium (Vandevijvere, De Ridder, et al., 2019), Canada (Moubarac et al., 2017), 

the USA (Baraldi et al., 2018), and the UK (Rauber et al., 2018). These studies analysed UPF 

consumption across all age groups. Children and adolescents were found to be among the 

highest consumers of UPFs, with consumption within this age group ranging from 29-67% of 

TDEI (Baraldi et al., 2018; Machado et al., 2019; Moubarac et al., 2017; Rauber et al., 2019; 

Vandevijvere, De Ridder, et al., 2019). Among adolescents in the USA, UPF consumption 

contributed towards 67% of TDEI (Baraldi et al., 2018). Similarly, UPFs contributed 

substantially to TDEI in several other countries: 55% in Canada (Moubarac et al., 2017), 68% 

in the UK (Rauber et al., 2019), 29% in Belgium (Vandevijvere, De Ridder, et al., 2019).  

Research conducted on a large sample of participants across European countries revealed 

participants aged between 10-20 years consumed 48.8% of daily energy from UPFs between 

the years of 2013-2014 (Lauria et al., 2021). This was comparable to the intake observed 

among children aged 6-10 years (49.0%) and notably higher than those aged 20 years and 

above (40.2%) (Lauria et al., 2021). Interestingly, UPF intake from two studies within the 

Belgian population reveal notable inconsistencies. Lauria et al. (2021) identified UPFs 

contribute to 48.9% of TDEI, however this estimate was derived from a mixed age population 

tha included adults. In contrast, Vandevijvere, De Ridder, et al. (2019) found that UPFs 

contributed to 29.2% of TDEI among Belgian adolescents specifically. The lower estimate 

from Vandevijvere, De Ridder, et al. (2019) may be explained by differences in population 

characteristics and susbstantial misreporting, with around one third of participants classified 

as mis reporters.  
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In Brazil, lower intakes of UPFs have been found. Amongst a nationally representative 

sample including 32,898 individuals aged 10 years and over, UPFs contributed towards only 

21.5% of TDEI. This finding represents UPF intake across all participants, and was not 

stratified by age groups (Louzada, Martins, et al., 2015). Further findings suggest too that 

adolescent intakes of UPF have increased in recent years in Taiwan from 21% in 1990 to 25% 

of TDEI in 2011 (Chen et al., 2018). Table 3 details UPF intake among adolescents from 

nationally representative cross-sectional studies globally.  
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Table 3: Ultra-processed food intake in adolescents from cross-sectional nationally representative studies globally. 

Country, date of data 
collection, authors 

Study objectives Population  
 

Dietary assessment 
method 
 

Method of 
classification 
 

Results Other 
findings/limitations  
 

Belgium, 2004, 2014-
2015, (Vandevijvere, 
De Ridder, et al., 2019) 

To assess the dietary 
share of UPFs among 
Belgian children, 
adolescents and adults 
and associations with 
diet quality. 

Representative sample 
of the Belgian 
population (n= 3,083, 
individuals ≥ 15 years 
in 2004 and n= 3,146, 
individuals 3–64 years 
in 2014–2015) 
randomly selected 
from the National 
Population Register 
(multi- stage stratified 
sampling procedure). 

Two computerised 24 
hour recalls on non-
consecutive days for 
participants between 
10-64 years. 

NOVA. 2014-2015: 
adolescents 10-17 
years had a mean 
intake of 29.2% TDEI 
from UPF (in adults18-
64 years UPFs 
contributed to 29.6%  
TDEI) 
 
For total population 3–
64 years, processed 
meat products (14.3%), 
cakes, pies and pastries 
(8.9%) and dry cakes 
and sweet biscuits 
(7.7%) and carbonated 
soft drinks (6.7%) were 
the biggest contributors 
to UPF intake  
 
 

For all age groups, 
dietary share of 
unprocessed/minimally 
processed foods were 
significantly higher on 
days when participants 
met the WHO salt and 
fruit and vegetable 
intake (≥ 400 g/day) 
recommendations 
(p<0.001). 
 
Almost one-third of 
participants were 
identified as mis 
reporters. 
 

USA, 2007-2012, 
(Baraldi et al., 2018) 

To compare UPF 
consumption across 
sociodemographic 
groups and over time 
(2007– 2008, 2009–
2010, 2011–2012) in 
the USA. 

Data from the National 
Health and Nutrition 
Examination Survey 
(NHANES) 2007–
2012. Individuals >2 
years with at least one 
24 hour dietary recall 
(n=23,847).  

Interviewer led 24 hour 
dietary recall. Follow 
up recalls were 
completed 3-10 days 
after visiting the 
mobile examination 
centre via telephone 
interview. Children 
aged 9-11 provided 
their own data, with 
adult assistance. For 

NOVA. UPFs contributed to 
66.8% of TDEI in 
participants aged 10-19 
years.  
 
Within UPFs most 
calories came from 
breads and 
frozen/shelf-stable 
meals (9.9% and 8.6% 
of total daily intake, 

Both the crude and 
adjusted contribution 
of UPFs to the diet 
decreased with age, 
education and income.  
Consumption of UPFs 
decreased with age and 
income level, was 
higher for non-
Hispanic whites or 
non-Hispanic blacks 
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Country, date of data 
collection, authors 

Study objectives Population  
 

Dietary assessment 
method 
 

Method of 
classification 
 

Results Other 
findings/limitations  
 

those <9 years, the 
interview was 
conducted with a 
proxy.   

respectively), followed 
by confectionery 
(6.1%), fruit and milk 
drinks (5.8%), cakes, 
cookies and pies 
(5.7%), soft drinks 
(4.6%), salty snacks 
(4.1%) and breakfast 
cereals (3.0%).  

than for other 
race/ethnicity groups 
and lower for people 
with college than for 
lower levels of 
education, all 
differences being 
statistically significant. 
  

Canada, 2004, 
(Moubarac et al., 2017) 

To estimate food 
consumption patterns 
according to the NOVA 
system. 
 
To investigate the 
association between 
the consumption of 
UPFs and the nutrient 
profile of the diet.  

Participants aged 2 
years and above from 
the 2004 Canadian 
Community Health 
Survey (n=33,694).  

Two computer assisted 
interviewer led 24 hour 
recalls on non-
consecutive days were 
collected.  

NOVA. The mean % of TDEI 
from UPFs for 
participants aged 2-18 
years was 55.1%. 
 
Energy from UPFs 
came from soft drinks, 
fruit juices and fruit 
drinks (7.8% of TDEI),  
packaged breads 
(7.5%), confectionary 
(6.0%) and fast food 
dishes (5.3%). 
 
 

A significant positive 
relationship was found 
between the dietary 
share of UPFs and the 
content of 
carbohydrates, free 
sugars, total and 
saturated fats, and 
overall energy density. 
A significant inverse 
relationship was found 
with the content of 
protein, fibre, calcium, 
and vitamins A, B6, 
B12, D, riboflavin, and 
niacin. 
 
The mean dietary share 
of UPFs ranged from 
23.5% of total calories 
(1st quintile) to 76.2% 
of total calories (5th 
quintile). As the dietary 
share of UPFs 
increased across 
quintiles, the dietary 
share of all subgroups 
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Country, date of data 
collection, authors 

Study objectives Population  
 

Dietary assessment 
method 
 

Method of 
classification 
 

Results Other 
findings/limitations  
 
of unprocessed or 
minimally processed 
foods (except for fish 
and eggs), of culinary 
ingredients and of 
processed foods 
uniformly and 
significantly decreased. 
 
Dietary data was 
collected in 2004 and 
may not accurately 
reflect current intake 
patterns. No mention 
of how dietary data 
was collected for 
toddlers and young 
children. 

Australia, 2011, 
(Machado et al., 2019) 

To describe the 
consumption of UPFs 
in Australia and its 
association with the 
intake of nutrients 
linked to non-
communicable diseases 
(NCDs). 

Participants aged >2 
years using the 
National Nutrition and 
Physical Activity 
Survey (n=12,153).  

Two 24 hour dietary 
recalls administered by 
trained interviewers. 
The first recall was 
completed face to face 
(N=12 153), while the 
second recall was 
completed via 
telephone interview 
(N=7735) conducted at 
least 8 days after the 
first recall. For 
children under 15 
years, 
parents/guardians were 
used as proxies.  

NOVA.  UPFs contributed, on 
average, 42% of TDEI. 
Unprocessed or 
minimally processed, 
processed foods, and 
processed culinary 
ingredients contributed 
on average 35.4%, 
15.8%, and 6.8% of 
TDEI, respectively.  

The dietary fraction 
made up of exclusively 
UPFs contained 
significantly more free 
sugars, total fat, 
saturated fat, and 
sodium, whilst 
containing 
significantly less 
dietary fibre, 
potassium. The overall 
energy density of the 
UPF dietary fraction 
was significantly 
greater than the non-
UPF dietary fraction, at 
2.7kcal/g.  
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Country, date of data 
collection, authors 

Study objectives Population  
 

Dietary assessment 
method 
 

Method of 
classification 
 

Results Other 
findings/limitations  
 
Did not stratify by age 
group.  

United Kingdom (UK), 
2008-2014, (Rauber et 
al., 2019) 

To describe dietary 
sources of free sugars 
in different age groups 
of the UK population 
considering food 
groups classified 
according to the NOVA 
system. To estimate the 
proportion of excessive 
free sugars that could 
potentially be avoided 
by reducing 
consumption of their 
main sources. 

Participants from the 
National Diet and 
Nutrition Survey 
Rolling Programme 
aged 1.5 years and 
above (n=9,374) 

Four day food diary, 
parents/caregivers 
completed diaries for 
younger children.  

NOVA.  56.8% of TDEI came 
from UPFs. Among 
children (1.5-10y) and 
adolescents (11-18y), 
UPFs accounted for 
63.5% and 68% of 
TDEI, respectively. 
UPFs contributed 
78.9% of total energy 
intake from free sugars 
in adolescents.   

On average, 17.4% of 
the total energy intake 
for adolescents in the 
highest UPF 
consumption quintile 
came from free sugars. 
Adolescents in the 
highest quintile of UPF 
consumption had a free 
sugar intake that was 
58% higher than those 
in the lowest quintile 
of UPF intake.  

Brazil, 2008-2009, 
(Louzada, Martins, et 
al., 2015) 

To assess the impact of 
consuming UPFs on 
the nutritional dietary 
profile in Brazil.  

Participants aged 10 
years and over that 
completed the 
Brazilian Family 
Budgets Survey 
(n=32,898) 

Two self-completed 
24-hour food records 
on non-consecutive 
days. Food records 
were complemented by 
interview where a 
trained interviewer 
reviewed information.  

Foods were classified 
into three food groups 
including natural or 
minimally processed, 
processed, and UPFs. 
Culinary preparations 
based on one or more 
natural or minimally 
processed food items 
were included in this 
first group. 

On average, 21.5% of 
TDEI came from 
UPFs. Natural or 
minimally processed, 
and PFs contributed 
69.5% and 9.0%, 
respectively.  
 
Among UPFs were 
cakes, pies and cookies 
(3.0% of daily 
calories), fast food 
dishes (2.9%), sugar-
sweetened beverages 
(2.6%), sliced loafs, 
hamburger and hot dog 
breads (2.4%) and 
confectionary (2.2%). 
Second in energy 
contribution, are 

When considered 
together, rice and 
beans were responsible 
for more than one 
quintile (22.9%) of the 
energy consumed 
throughout the day. 
 
The dietary fraction 
concerning UPF 
consumption had 
significantly less 
protein, potassium, and 
dietary fibre, whilst 
having significantly 
more energy, free 
sugar, total fat, 
saturated fat, and trans 
fat. 
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Country, date of data 
collection, authors 

Study objectives Population  
 

Dietary assessment 
method 
 

Method of 
classification 
 

Results Other 
findings/limitations  
 

crackers, chips, 
sausages, ready or 
semi-ready meals and 
sweetened dairy 
drinks. 
 

Did not stratify by age 
group.   

Europe, 2013-2014, 
(Lauria et al., 2021) 

To provide a 
description of the 
consumption of UPFs 
among participants 
from eight European 
countries, and to 
investigate the 
association between 
UPFs intake and 
nutritional quality of 
the diet. 

Participants apart of 
the I.Family Project in 
eight European 
countries (Belgium, 
Cyprus, Estonia, 
Germany, Hungary, 
Italy, Spain, Sweden) 
(n=7,073).  

At least one online 24-
hour dietary recall. 
Recommended to 
complete a further two. 
Parents assisted in 
those aged <11 years.  

NOVA Those aged between 
10-20 years consumed 
48.8% energy from 
UPFs. Similar to those 
aged 6-10 years 
(49.0%), greater than 
those aged 20 years 
and above (40.2%).  

UPFs had greater total 
fat, saturated fat, 
sugars compared to 
other food groups.    
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2.5.2. Intake of ultra-processed food groups globally 

To date, limited research has examined the contribution of specific UPF food groups to 

overall intake among adolescents. Polsky et al. (2024) carried out a cross-sectional study in 

Canada with nutrition data from 2015, including 20,103 participants aged 2 years and above 

identifying commercial breads, fruit juices and drinks, chocolate and candies, and cakes, 

cookies and pastries as the leading contributors to UPF derived energy, contributing 9.5, 5.2, 

4.3, and 3.9% of TDEI, respectively. Similarly, among adolescents in the USA, most energy 

came from breads and frozen/shelf-stable meals (9.9 and 8.6% TDEI, respectively), followed 

by confectionary (6.1%), fruit and milk drinks (5.8%), cakes, cookies and pies (5.7%), soft 

drinks (4.6%), salty snacks (4.1%) and breakfast cereals (3.0%) (Baraldi et al., 2018). 

In Belgium, a similar study was conducted using data from the 2014-2015 National Food 

Consumption Survey, inclusive of 3,164 participants aged 3-64 years (Vandevijvere, De 

Ridder, et al., 2019). Processed meat products (13.5%), cakes, pies, pastries (10.8%), 

chocolate spreads (8.4%), and dry cakes and sweet biscuits (8.4%) were the top contributors 

to total energy intake for males between 10-13 years of age. As age increased these 

contributors differed slightly with processed meat products (14.1%), dry cakes and sweet 

biscuits (8.9%), and carbonated soft drinks (8.8%) leading UPF derived energy contributions. 

In females 10-13 years, processed meat products (11.9%), cakes, pies pastries (10.2%), dry 

cakes and sweet biscuits (9.5%) were dominant. Those between 14-17 years consumed the 

most UPF energy from dry cakes and sweet biscuits (11.2%), processed meat products 

(10.9%), and carbonated soft drinks (9.3%) (Vandevijvere, De Ridder, et al., 2019).  

Gonçalves et al. (2023) undertook a cross-sectional survey, using data from 2019, to assess 

the prevalence of consumption of specific UPFs amongst Brazilian adolescents. The sample 

included 125,123 students from 4242 schools. Almost half of the participants reported having 

consumed crackers (49.6%) and cookies (46.7%), and slightly less than half reported having 

consumed bread (41.8%), soft drinks (40.5%), and margarine (40.1%) on the previous day. 

The studies use of prevalence data, which identifies whether adolescents consumed specific 

UPFs on the previous day, does not quantify the amount consumed or the proportion of total 

energy intake derived from each item. These findings provide insight into the most consumed 

UPF items among Brazilian adolescents.  
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2.5.3. New Zealand  

There has been little research analysing UPF consumption patterns within NZ adolescents. 

Since 2018, the Ministry of Health have been monitoring childrens dietary habits, as part of 

the New Zealand Health Survey, encompassing the early years of adolescence between the 

ages of 2-14 years (Ministry of Health, 2022a). Adolescents aged 15 and above are covered in 

the Adult Health Survey (Ministry of Health, 2024a). UPFs monitored on an annual basis 

include fast food and fizzy drink intake. The prevalence of consuming fast food more than 

once a week, for adolescents aged between 10-14 years, has shown minimal change from 

59.0% in 2018/19 to 59.8% in 2023/24 (Ministry of Health, 2024a). Additionally, the 

prevalence of consuming fast food more than three times a week has remained relatively 

stable for this age group from 7.9% in 2018/19 to 7.5% in 2023/24 (Ministry of Health, 

2024a). As for fizzy drink consumption more than once a week, there has been an increase in 

prevalence from 44.3% in 2018/19 to 51.9% in 2023/24 (Ministry of Health, 2024a). 

Consuming fizzy drinks greater than three times a week has increased from 15.7% in 2018/19 

to 20.2% in 2023/24 (Ministry of Health, 2024a). 

The Ministry of Health’s report on Children’s Dietary Habits did not explicitly explore UPFs 

as classified by NOVA, however information surrounding processed meats, sweet baked 

items, and confectionary, all of which belong to the UPF category, were gathered (Ministry of 

Health, 2022a). The prevalence of consumption of processed meats, sweet baked items, and 

confectionary more than three times per week was 40.0, 75.1, and 42.0%, respectively for 

adolescents between 10-14 years of age (Ministry of Health, 2022a).  

The only national survey exploring the diets of children in NZ is the 2002 National 

Children’s Nutrition Survey, conducted on children between 5-14 years old, capturing the 

period of early adolescence (Ministry of Health, 2003). Although there was no reference 

made to the NOVA classification system, the collected data still holds importance for this 

review. Table 4 details the commonly consumed convenience foods found within this study. 

Frequently consumed UPFs from this timeframe include potato crisps, tomato sauce or 

ketchup, and white bread (Ministry of Health, 2003).  
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Table 4: Commonly consumed convenience foods, snacks, and beverages amongst New 
Zealand children (5-14 years), based on the 2002 National Children’s Nutrition Survey 
(Ministry of Health, 2003) 

Category Food/drink item % of children consuming 
at least once a week 

Convenience foods Noodles 55 
 Canned spaghetti 32 
Breakfast cereals Weetbix 62 
 Cornflakes 50 
 Rice bubbles 36 
 Cocoapops 25 
Breads White 79 
 Wholemeal 15 
 Mixed grain 13 
Spreads/condiments Margarine or margarine 

blend 
52 

 Jam or honey 53 
 Peanut butter 49 
 Marmite or vegemite 47 
 Nutella 30 
 Mayonnaise or salad 

dressing 
29 

 Tomato sauce or ketchup 80 
 Gravy 30 
Snacks Potato crisps, corn snacks or 

chips 
83 

 Popcorn 17 
Confectionary Moro bar 40 
 Candy coated chocolate 25 
 Other 48 
Drinks Soft drinks 45 
 Coca-cola 43 
 Mountain dew 9 
 Juice 43 
 Powdered fruit drink 54 
 Cordial 32 
 Sports drinks  8 

 

The Adult Nutrition Survey 2008/09 provides the most recent data on national dietary intake 

in NZ individuals aged from 15 years, capturing the latter half of adolescence (University of 

Otago and Ministry of Health, 2011). Again, while UPF consumption was not explicitly 

explored nearly half (49.7%) of males and females (48.6%) between 15-18 years reported 

consuming white bread most commonly, with the proportion decreasing as age increased. In 

terms of processed meat consumption, 92.9% of males and 88.0% of females report 
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consuming processed meats at least once a week. Other notable contributors were hot chips, 

with 52.5% of males and 39.6% of females reporting consuming at least 3 times a week 

(University of Otago and Ministry of Health, 2011). The most commonly used spread for this 

age group for both male and females was full fat margarine used by 42.3% and 44.9%, 

respectively, followed by reduced fat margarine, then butter (University of Otago and 

Ministry of Health, 2011). Table 5 details the commonly consumed convenience foods in 

adolescents aged 15-18 years from the 2008/09 Adult Nutrition Survey. Hot chips and fast 

foods/takeaway were key UPFs consumed on a frequent basis for both males and females 

between the years of 2008/09 (University of Otago and Ministry of Health, 2011).  

Table 5: Commonly consumed convenience foods, snacks, and beverages amongst New 
Zealand adolescents (15-18 years) based on the 2008/09 Adult Nutrition Survey (University 
of Otago and Ministry of Health, 2011) 

Food item Frequency of 
consumption (times per 
week) 

% males 
consuming 

% females 
consuming 

Battered seafood >1  15.1 12.6 
Processed meat ≥1  92.9 88.0 
Soft/energy drinks ≥3  42.3 44.9 
Hot chips ≥3  52.5 39.6 
Fast food/takeaways ≥3  25.4 - 

 

One NZ based study analysed UPF intake among 669 Dunedin based children between 12-60 

months of age. The cohort study involved a secondary analysis of data from the Prevention of 

Overweight in Infancy study, a 4-arm, randomised controlled trial. The research reported that 

UPFs contributed to 45, 42, and 51% of energy intake amongst children at 12, 24, and 60 

months of age respectively (Fangupo et al., 2021). However, a limitation of this research is 

that the sample size is not representative of all NZ children (Fangupo et al., 2021).  

Another study conducted a secondary analysis of cross-sectional data on packaged 

supermarket food availability in Auckland (Luiten et al., 2016). The study analysed 6,020 

packaged food and beverage products from 2011, and 13,406 food and beverage products 

from 2013. Supermarket food products were classified according to their processing level 

(minimally, culinary, and UPFs) and their nutrient profiling score (NPSC). The NPSC was 

developed by Food Standards Australia New Zealand (FSANZ) to classify foods based on 

their nutrient content to help identify healthier foods. The higher the score the greater the 

levels of saturated fats, sugar, sodium, with lower levels of protein, fibre, vitamins and 

minerals (Food Standards Australia New Zealand, 2022b). The investigation revealed that in 
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2011 and 2013, 84% and 83% of packaged foods were classified as UPFs (Luiten et al., 

2016). A positive association was found between the level of processing and NPSC, with 

UPFs having a worse nutrient profile score than culinary and minimally processed foods 

(Luiten et al., 2016).  

 

2.6. Why adolescents are vulnerable – marketing, peer influence, food 

environments 

Adolescents are particularly vulnerable to UPF consumption due to the routine interplay of 

individual, social, and environmental factors (Rodríguez-Barniol et al., 2024). Aggressive 

marketing techniques are utilised through platforms such as television advertisements, 

packaging, digital games, and the internet. To target children and adolescents, birght colours, 

gamified content, and youthful music are adopted to create brand loyalty in this population. 

Further tactics including the use of celebrities, influencers, and characters are often used by 

food brands to draw in a child and adolescent consumer base (Smith et al., 2019; World 

Health Organization, 2016). These platforms and methods significantly influence preference 

and attitude towards unhealthy advertised foods by increasing exposure and appeal, 

normalising the frequent consumption of UPFs (Smith et al., 2019). 

Neurodevelopmental factors also play a role in increasing vulnerability to overconsumption 

of UPFs within adolescents. The prefrontal cortex, responsible for self-regulation and 

behavioural control, remains underdeveloped in adolescents. Coupled with this, the dopamine 

system, central to reward processing is highly abundant during this life stage (Reichelt, 

2016). This ongoing maturation reduces adolescents capacity for impulse control and 

increases susceptibility to immediate rewards, making adolescents particularly prone to 

consuming high fat, sugar, salt (HFSS) foods (Reichelt, 2016). The highly palatable 

composition of UPF products, enhance the rewarding effects and activate parts of the brain 

involved in motivation and sensory processing, in which adolescents are especially 

responsive to these cues, contributing to greater intake of these foods (Calcaterra et al., 2023).  

Within the broader food environment, adolescents are regularly exposed to UPFs around 

schools, neighbourhoods, recreational facilities, and retail outlets (Signal et al., 2017; 

Vandevijvere et al., 2014). Fast-food outlets and convenience stores are often concentrated 

around schools, creating environments that encourage routine consumption of UPFs. These 
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outlets frequently use price promotions, ‘combo’ deals, and upsizing strategies that further 

encourage purchasing and intake of UPFs, compounding the risk of poor dietary quality 

(Andaluz et al., 2025). This high concentration of fast food outlets displaces fresh produce 

stores, and healthier food outlets creating low availability of healthy alternatives within many 

communities (Boskovic et al., 2025). In addition to marketing and local environments, peer 

influence also plays a role in adolescent food choices as mirroring peers and following social 

norms are common behaviours throughout adolescence (Montgomery et al., 2020; Neufeld et 

al., 2022).  

 

2.7. Ultra-processed foods in national food and nutrition guidelines 

 

2.7.1. Internationally 

Recent research conducted by Koios et al. (2022) investigated the consumer-targeted key 

messages of 106 dietary guidelines globally. Their results found that nutrient based messages 

were more common than messages surrounding the level of food processing (Koios et al., 

2022). The national nutrition guidelines in several countries make specific references to UPFs 

as defined by the NOVA classification, including Brazil, Belgium, Israel, Ecuador, Maldives, 

Peru, and Uruguay. The key messages within each of the guidelines discourage intake of 

UPFs, and emphasise including whole and minimally processed foods (Koios et al., 2022). 

Table 6 details these guidelines below.  

Table 6: Dietary guidelines with explicit mention of 'ultra-processing' according to NOVA. 

Country Guideline Notes 
Brazil ‘Avoid ultra-processed 

foods’ 
The guidelines give examples of how to 
distinguish PFs from UPFs and reasons to avoid 
these. Has an extensive section educating on 
UPFs. Their whole guidelines and 4 overarching 
recommendations are based on the NOVA food 
groups 

Belgium Their exclusion criteria 
for each food group 
references UPFs – 
although no specific 
guideline statement. 

‘As regards to the classification of foods, the 
decision was made to take into account the degree 
of processing by using the NOVA classification 
system and distinguishing between three groups 
1) Simply processed foods 2) Prepared or 
processed foods 3) Ultra-processed foods…’ 
Highlight the need to consider both processing 
and composition of foods 

Israel ‘Foods for minimised 
consumption...ultra-
processed products’ 
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Country Guideline Notes 
Ecuador ‘Let’s protect our health: 

Avoid the consumption of 
UPFs, fast-food and sugar 
sweetened beverages’ 

 

Maldives ‘Limit intake of junk food 
and UPF’ 

 

Peru ‘Protect your health 
avoiding the consumption 
of UPFs’ 

 

Notes: Adapted from Ministry of Health Brazil (2015), Superior Health Council (2019), Ministry of Health 
Israel (2020), Food and Agriculture Organization of the United Nations (2020), Ministry of Health Maldives 
(2019), Food and Agriculture Organization of the United Nations (2019).  

 

In 2014, Brazil were the first country to explicitly reference the NOVA system in their 

national dietary guidelines. The guidelines outlines the groups of NOVA and advises 

individuals to reduce intake of PFs and avoid intake of UPFs as they are nutritionally 

unbalanced and displace whole and minimally processed foods within the diet (Ministry of 

Health Brazil, 2015). The guidelines also outline examples of UPFs, reasons to avoid 

consumption, how to identify UPFs using food labels, and their damaging impact on culture, 

social life, and the environment (Ministry of Health Brazil, 2015).  

 

2.7.2. New Zealand 

The Food and Nutrition Guidelines for Healthy Children and Young People (Aged 2-18 

years) (Ministry of Health, 2012) make no specific reference to the NOVA classification 

system or UPFs. These guidelines discourage consumption of highly processed foods whilst 

encouraging consumption of less processed foods. The guidelines suggest ‘Choosing a diet 

based on less refined or highly processed foods is likely to have many nutritional benefits, 

including gaining higher levels of fibre and micronutrients and phytonutrients found in 

‘whole foods’, and reducing levels of sugar, fat and salt.’  

The term UPF is not utilised within the guidelines however, the use of ‘high fat, sugar, and 

salt’ (HFSS) foods is frequently mentioned throughout. The guidelines state ‘Limit HFSS 

foods and drinks to occasional (less than once a week) consumption only.’ HFSS foods are 

described as having few micronutrients in relation to their energy content, making these foods 

energy dense with a low nutritional value (Ministry of Health, 2012). Examples of HFSS 

foods given within the guidelines include chocolate, confectionery, potato chips, chocolate or 

cream-filled biscuits, fast food and sugary drinks, all of which align with UPFs according to 

NOVA (Ministry of Health, 2012).  
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Emphasis is placed on choosing whole foods over highly processed convenience foods to 

decrease overall consumption of fat, sugar, and salt (Ministry of Health, 2012). The 

guidelines also suggest decreasing salt intake:  

1. Choose whole or minimally processed foods instead of highly processed convenience 

and fast foods 

2. Choose products with low (< 120 mg of sodium per 100 g) or medium (120–600 mg 

of sodium per 100 g) levels of sodium where possible 

3. Use little or no salt in cooking and at the table (but if using salt, use iodised salt) 

4. Limit intake of foods high in salt (sodium), such as savoury snacks and biscuits, fast 

food and takeaways, and processed meats and cheese (Ministry of Health, 2012). 

In January of 2025, the Ministry of Health commenced a review of the above guidelines for 

children and young people, prior to this the guidelines were last updated in 2012. These 

guidelines will be updated to align with the Eating and Activity statements, included in the 

Eating and Activity Guidelines for NZ adults, infants and toddlers (Ministry of Health, 2025). 

These more recent guidelines reference limiting PFs but do not yet explicitly integrate the 

NOVA classification system or terminology around UPFs. The upcoming revision of the 

children and young people’s guidelines provides an opportunity to align recommendations 

with emerging evidence on UPF consumption and health outcomes in adolescents.  

 

2.8. Ultra-processed food intake and associations with socio-

demographic factors in adolescents  

Investigating associations between UPF intake and sociodemographic factors is pivotal as 

factors such as age, sex, ethnicity, geogrpahical location, and SES can shape access, 

affordability, preference, and marketing exposures to UPFs. These investigations also allow 

understanding into inequities in food environments and can guide targeted public health 

policies surrounding UPF consumption. Table 7 details studies investigating UPF 

consumption and association with socio-demographic factors in adolescents globally.  

 

2.8.1. Age 

A few studies have described the association between age and UPF intake using cross-

sectional study design (Baraldi et al., 2018; Chavez-Ugalde et al., 2024; Gonçalves et al., 



 36 

2023; Khandpur et al., 2020; Marrón-Ponce et al., 2018; Polsky et al., 2024). Baraldi et al. 

(2018) conducted a cross-sectional study, using nationally representative data, comparing 

UPF intake across socio-demographic groups in the USA with data collected between 2007-

2012. The study found that amongst all participants, the contribution of UPFs to TDEI was 

highest within the 10-19 year age category, contributing 66.8% of TDEI. As age increased, 

the dietary share of UPFs decreased with those ≥60 years consuming the lowest proportion of 

UPFs, although these findings were not statistically significant (Baraldi et al., 2018). A study 

in Mexico involving 10,087 nationally representative participants also identified an inverse 

association between age and UPF intake, where as age increased, consumption of UPFs 

decreased (Marrón-Ponce et al., 2018). 

In Canada, children aged 6–12 years had the highest UPF energy intake (52.7%), followed by 

adolescents 13–18 years (51.0%) and young adults 19–30 years (44.7%), with lower values 

among older groups (Polsky et al., 2024). Children between 6–12 years, consumed 5.3 

percentage points more UPF derived energy compared to those aged 2-5 years (p<0.001), 

while adolescents aged 13-18 years consumed 4.1 percentage points more (Polsky et al., 

2024). Amongst a sample of UK adolescents, there was no association between UPF intake 

and age (Chavez-Ugalde et al., 2024).  

Khandpur et al. (2020) analysed the consumption of UPFs in the Colombian population 

focusing on sociodemographic factors. The data was nationally representative, extracted from 

the 2005 National Survey of the Nutritional Status (Khandpur et al., 2020). They concluded 

that adolescents (10-19 years) exhibited the greatest % intake of energy from UPFs (18.6%), 

in comparison to all other age groups. However, there was no significant difference in 

consumption between those aged between 10-19 and 2-9 years (Khandpur et al., 2020). A 

limitation of this study is that participants only completed one 24-hour recall, which does not 

account for day-to-day variation in intake. Furthermore, the data was collected in 2005 and 

may not reflect the current food environment of Colombia. In contrast, cross-sectional 

findings from Brazil concluded that adolescents over 13 years of age were more likely to 

consume UPFs, specifically crackers, chocolate drinks, and flavoured yoghurts, compared to 

adolescents less than 13 years of age (Gonçalves et al., 2023).  

Dicken et al. (2023) conducted a systematic review analysing 55 studies, covering 32 

countries and 36 nationally representative surveys. The association of UPF intake and age 

was assessed across 17 countries. They found a consistent association of younger age within 
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all age range categories (in adults, or in adults and children) having greater UPF intakes in all 

countries, with some studies showing the highest intakes in the adolescent population 

(Dicken et al., 2023).  

 

2.8.2. Sex  

Conflicting evidence has been documented when investigating the association between sex 

and UPF intake among adolescents. A cross-sectional study using data from 4-day food 

diaries from 2991 adolescents aged 11-18 years in the UK found no difference in UPF 

consumption between male and female adolescents (Chavez-Ugalde et al., 2024). Conversely, 

Polsky et al. (2024) found a statistically significant difference in UPF consumption between 

male and female participants, across all age groups, with females consuming 1.7 percentage 

points less than males (95% CI -2.7- -0.7, p<0.001). Further analysis concluded that females 

consumed less fast-food and frozen dishes, processed meat products, and soft-drinks when 

compared to their male counterparts (Polsky et al., 2024). However, the findings from Polsky 

et al. (2024) were not stratified by age group, and therefore reflect overall sex-based 

differences rather than those specific to adolescents. In agreement with this finding, mean 

UPF intake was higher among females than males in a cross-sectional analysis of adolescents 

in Costa Rica. Females consumed 37.2% TDEI from UPFs compared to 33.6% in males 

(p=0.001) (Mendoza et al., 2025).  

Although some studies report sex-based differences in adolescent UPF intake, the direction 

and magnitude of these differences vary. A study conducted in China revealed male 

adolescents were significantly more likely to consume UPF more than 8 times per week than 

girls, indicating that boys are likely to have greater weekly UPF consumption (Yang et al., 

2024). Similarly, amongst a sample of Spanish adolescents, males consumed a greater 

number of servings of UPF products within a 24-hour period compared to females (8.67 vs. 

7.06, p=0.001). A key limitation of this study is the use of a self-administered questionnaire 

rather than a validated dietary assessment method. Furthermore, the questionnaire did not 

collect data on the quantity of UPF products consumed, limiting the ability to assess dose–

response relationships. This may partly explain the observed sex differences, as it remains 

unclear whether associations seen in male adolescents reflect a higher prevalence or greater 

amounts of UPF intake (Reales-Moreno et al., 2022).  
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2.8.3. Ethnicity 

Emerging research highlights that ethnicity is an important factor that may be associated with 

differences in UPF intake among adolescents. Analysis of nationally representative data, that 

included adolescents, from the US between 2007-2012 showed that UPF consumption was 

higher for non-Hispanic whites (60.2% of TDEI) or non-Hispanic blacks (60.6% of TDEI) 

compared to Mexican-Americans (54.8% of TDEI), other Hispanic (52% of TDEI) and other 

groups (49.6% of TDEI) (Baraldi et al., 2018). However, the difference was only significant 

(p<0.05) between the ‘other’ ethnicity group and the rest of the study population. While 

Baraldi et al (2018) provides robust data from a large nationally representative sample across 

ethnic groups, a limitation is the lack of age group specific analyses, making it challenging to 

determine differences in ethnic eating patterns among adolescents. More targeted evidence is 

provided by a recent UK study analysing adolescents aged 11–18 years from the National 

Diet and Nutrition Survey (2008/09–2018/19), which found that white adolescents had a 

lower proportion of UPF derived energy compared to their black counterparts (-7.95% 

(95%CI -9.8;-6.1)) (Chavez-Ugalde et al., 2024). A broader systematic review of nationally 

representative studies across multiple countries further supports these findings, showing that 

ethnicity is frequently associated with UPF intake, although the direction and strength of the 

association varies depending on the country (Dicken et al., 2023).  

A cross-sectional study analysing 10 cycles of NHANES data (1999-2018) with 33,795 US 

youths (ages 2-19) found a significantly greater increase in the percentage of energy from 

UPFs among non-Hispanic Black and Mexican-American youths compared to non-Hispanic 

White youths between 1999-2000 and 2017-2018 cycles. For non-Hispanic Black youths, 

UPF intake increased from 62.2% to 72.5%, for Mexican-American youths from 55.8% to 

63.5%, and for non-Hispanic White youths from 63.4% to 68.6%. These differences were 

statistically significant (p=0.04) (Wang et al., 2021).  

 

2.8.4. Geographical location 

Food environments in countries often differ between urban and rural areas, and there is 

conflicting evidence as to whether UPF intake is highest amongst rural or urban populations. 

One of few studies investigating geographical differences in UPF intake among adolescents 

took place in Latin America using data collected over the last 15 years. This cross-sectional 

study used data from national nutrition surveys across six countries including Argentina, 
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Brazil, Chile, Colombia, Costa Rica, and Mexico, involving 19,601 adolescents. Dietary data 

was collected through either singular 24-hour recalls (Argentina), multiple non-consecutive 

24-hour recalls (Brazil, Chile, Colombia, Mexico) or a 3-day food record (Costa Rica). Their 

findings concluded that adolescents residing in urban areas had greater energy intake from 

UPFs compared to rural adolescents (29.8% vs. 23.0%, p<0.001) (Vargas-Quesada et al., 

2025). Although the data used was the most recent national nutrition data available, some 

surveys date back to 2009 and current dietary habits among adolescents may differ (Vargas-

Quesada et al., 2025). Additionally, the classification of adolescents residential areas as urban 

or rural, was not standardised across studies, as each country applied its own national 

definitions (Vargas-Quesada et al., 2025).  

Moubarac et al (2017), collected dietary data from 33,694 individuals aged >2 years from the 

2004 Canadian Community Health Survey, using two 24-hour recalls on non-consecutive 

days. In contrast to studies in South America, the findings suggest that those living in urban 

areas had a significantly lower UPF consumption as %TDEI compared to those in rural areas 

(47.2% vs. 50%, p<0.001). However, the use of data from 2004 does not reflect recent 

changes in the reformulation of foods, the food environment, or changing dietary habits. A 

further limitation is that, although adolescents were included in data collection and analysis, 

the rural–urban differences in UPF intake were not stratified by age group, making it unclear 

whether the observed associations are consistent across different life stages.   

Differences in urban vs. rural UPF intake between Canada and South America may exist for 

several reasons. In Latin America, UPFs are primarily sold in modern supermarkets 

concentrated in urban areas, while traditional rural retailers stock fewer UPFs (Pan American 

Health Organisation, 2015). In contrast, Canada has widespread access to modern retailers 

nationwide, contributing to higher per capita UPF sales (Pan American Health Organisation, 

2015; Vandevijvere, Jaacks, et al., 2019). Additionally, traditional dietary patterns remain 

strong in many rural regions of Latin America. In Brazil, rice and beans, a traditional staple 

combination, contribute to over one-fifth (22.9%) of TDEI highlighting how such meals may 

displace UPFs from the diet in rural communities (Louzada, Martins, et al., 2015).  

 

2.8.5. Socioeconomic status  

SES is a key determinant of dietary quality and food choice during adolescence, influencing 

both the accessibility and affordability of UPFs and minimally processed alternatives. 
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However, the association between SES and UPF intake in adolescents is complex and appears 

to vary across settings. Chavez-Ugalde et al. (2024) explored UPF intake and associations 

with sociodemographic factors, including SES, among UK adolescents using dietary data 

from 2008-2019. Adolescents were placed into one of the following SES groups based on 

their parent’s occupational social class: higher managerial, administrative, and professional, 

intermediate, or routine and manual. Linear regression analyses showed that adolescents 

whose parents held intermediate occupations consumed 2.0 percentage points (pp) more 

energy from UPFs (95%CI 0.38-3.55), and those with parents in routine and manual 

occupations consumed 4.7 pp more (95%CI 3.21-6.09), compared to adolescents whose 

parents worked higher managerial roles (Chavez-Ugalde et al., 2024).  

Shim et al (2021) investigated the difference in UPF consumption across socioeconomic and 

subgroups in South Korea from the Korea National Health and Nutrition Examination Survey 

(KNHANES) between the years of 2010-2018. For each cycle year, approximately 10,000 

individuals were included (Kweon et al., 2014). Household income was used as a measure of 

SES, and represented as low (Q1), middle (Q2-Q3), and high (Q4). Crude analyses showed 

that as household income level increased so did the mean dietary share of UPFs (p<0.001). 

Those from low, middle, and high income households consumed 21.0, 25.5, and 25.8% of 

TDEI from UPFs, respectively, however, after adjustment for other sociodemographic 

variables, there was no statistically significant difference between household income levels 

(p=0.174) (Shim et al., 2021).  

Similarly, in Brazil, Bielemann et al (2015) found that individuals who had never experienced 

poverty reported significantly higher consumption of UPFs compared to those who had 

always been poor. After adjusting for other sociodemographic variables, the difference in 

UPF intake was estimated at 5.3 percentage points. These results came from a sample of 

4,202 individuals who were a part of the 1982 Pelotas birth cohort, that were followed up in 

2004-05. SES was derived using principal component analysis based on household and 

maternal characteristics (education, ethnicity, and health security at childbirth), and 

categorised into tertiles based on family income reported in minimum wages. This allowed 

the classification of participants into SES groups (always poor, never poor, poor → not poor, 

not poor → poor), reflecting changes in income between childhood and adulthood. 

Limitations of this study include that dietary data from 2004-05 may not be an accurate 

reflection of the food environment today. As dietary data was collected using an FFQ, there is 
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a possibility that UPFs were under or overestimated due to lack of detail on food processing 

and reliance on pre-determined food lists (Bielemann et al., 2015).  

Conversely, a large cross-sectional study from the US, utilised NHANES data from 23,847 

individuals aged >2 years from 2007-2012 (Baraldi et al., 2018). The 24-hour recall method 

was used to collect one day of dietary data. Baraldi et al (2018) reported SES using income-

to-poverty ratio defined as: 

‘the ratio of family or unrelated individual income to their appropriate poverty threshold. 

Ratios below 1.00 is below the official definition of poverty, while a ratio of 1.00 or greater 

indicates income above the poverty level’ (U.S Census Bureau, n.d). 

In adjusted analyses, individuals with the highest income-to-poverty ratio (>1.50) had a lower 

proportion of daily energy intake from UPFs (57.7%) compared to those with the lowest 

income-to-poverty ratio (≤1.30), whose UPF intake contributed 59.9% of daily energy intake. 

(Baraldi et al., 2018). The difference in intake between the groups was statistically significant 

(p<0.05). A limitation of the above findings is that although adolescents were included within 

each of the studies, the findings for SES were not stratified for different age groups. 

Measuring SES differs across studies, highlighting a further limitation of the above 

comparisons. Different measures included household income levels (Korea), parents’ 

occupational social class (UK), income to poverty ratio (US), whilst in Brazil SES was 

measured inclusive of several variables and by changes in SES status. These varying 

definitions and proxies can influence how SES is associated with UPF intake and may 

partially explain inconsistencies in findings across populations.  
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Table 7: Studies investigating the association between UPF intake and sociodemographic factors in adolescents (age, sex, ethnicity, socioeconomic status, 
geographical location, urban/rural)1 

Country, date 
of data 
collection, 
authors 

Study objectives Population Dietary 
assessment 
method 

Results Other findings/limitations 

Colombia, 
2005, 
(Khandpur et 
al., 2020) 

To analyse the 
consumption of UPFs in 
the Colombian 
population 
across sociodemographic 
factors. 

National Survey 
of Nutritional 
status Colombia 
individuals aged 
2-64 years 
(n=38,643).  

24h recall Age 
No significant difference in UPF 
consumption between adolescents 
(10-19 years) and children (2–9 
years).  
 
Sex 
Significant difference in UPF 
consumption between males (15.5% 
TDEI) and females (16.2%) 
(p=0.007).  
 
SES 
Those with high SES consumed 
10.1% more energy from UPFs 
compared to those with the lowest 
SES (p<0.001).  
 
Urban/rural 
Compared to urban areas those in 
rural areas consumed 6.1% less of 
TDEI from UPFs (p<0.001).  
 
Regional differences 
Individuals within the Bogota region 
derived 8.9% more energy from UPFs 
compared to those in the Atlantic 
region (p<0.001).  

The study included adolescents, but did not 
stratify by age when investigating 
sociodemographic differences.  
 
Rural residents derived 1.4% of total energy 
from sugary drinks, compared to urban 
residents deriving 2.8% of total energy from 
sugary drinks (p<0.001). Urban residents 
derived 5.4% of UPF energy from 
industrialised breads compared to 3.5% in 
rural residents (p<0.001).  

Brazil, 2019, 
(Gonçalves et 
al., 2023) 

To evaluate the 
consumption of UPFs by 
Brazilian adolescents 

Adolescents 13-17 
years, using data 
from the Brazilian 
National 

Self-
administered 
online 
questionnaire. 

Age 
Those aged 16-17 were significantly 
more likely to have consumed 
crackers (RP=1.055), cookies 

Relies on self-administered data from a 
structured questionnaire.  
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Country, date 
of data 
collection, 
authors 

Study objectives Population Dietary 
assessment 
method 

Results Other findings/limitations 

enrolled in public and 
private schools. 

Adolescent 
School-based 
Health Survey 
(PeNSE) of 2019 
(n=125,123). 

 (RP=1.020), desserts (RP=1.018), 
chocolate drinks (RP=1.042), 
flavoured yoghurts (RP=1.040) on the 
previous day compared to those less 
than 13 years (p<0.05). 
 
Sex 
Females were significantly more 
likely to consume cookies 
(RP=1.008), bread (RP=1.020), soft 
drinks (RP=1.019), chocolate drinks 
(RP=1.010), sausages (RP=1.010), 
flavoured yoghurts (RP=1.008) 
(p<0.05). 
 
Ethnicity 
Indigenous ethnicities were 
significantly more likely to consume 
industrialised desserts (RP=1.044), 
and significantly less likely to 
consume boxed/canned juices 
(RP=0.981) compared to those of 
white ethnicities (p<0.05).  
 
Region 
Those residing in Southern regions 
were significantly more likely to 
consume crackers (RP=1.073), 
margarine (RP=1.103), and less likely 
to consume sausages (RP=0.933) and 
industrialised sauces (RP=0.922) 
compared to those in Northern 
regions (p<0.05).  
 
SES  

Did not measure the quantity of food 
consumed, but whether a particular UPF was 
consumed on the previous day.  
 
Attending public or private school was used 
as a proxy measure of SES.  
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Country, date 
of data 
collection, 
authors 

Study objectives Population Dietary 
assessment 
method 

Results Other findings/limitations 

Students from private schools were 
significantly more likely to consume 
crackers (RP=1.044), cookies 
(RP=1.026), margarine (RP=1.047), 
and boxed/canned juices (RP=1.064) 
compared to private school students 
(p<0.05).  

UK, 2008/09-
2018/19, 
(Chavez-
Ugalde et al., 
2024) 

To quantify levels of UPF 
consumption and 
investigate consumption 
patterns in UK 
adolescents. 
 
 

Adolescents 11-
18y, from the UK 
National Diet and 
Nutrition Survey 
(n=2,991). 

4-day food 
diary 

Age 
No significant difference amongst age 
groups.  
 
Sex 
No significant difference.  
 
Ethnicity 
Non-white ethnicities consumed 8.0 
pp less energy from UPFs compared 
to white ethnicities.  
 
Region 
Adolescents living in England South 
consumed 3.2 pp less energy from 
UPFs compared to England North.  
 
SES 
Adolescents with parents working 
routine and manual, and intermediate 
jobs consume 4.7, and 2.0 pp more 
energy from UPFs, respectively 
compared to adolescents with parents 
working higher managerial, 
administrative, and professional jobs. 

Results from linear regression analysis. 
 
For SES, a measure of household income 
could not be used due to the way data was 
collected in waves 9-11. Instead, the proxy 
measure of parent’s occupational social class 
was used instead.  
 
NDNS food diaries were not designed to 
capture UPFs.    
 
 

USA, 2007-
2012, (Baraldi 
et al., 2018) 

To compare UPF 
consumption across 
sociodemographic groups 

Individuals aged 
≥2 years with at 
least one 24-hour 

24h recall Age  
As age increased, the % of energy 
from UPFs decreased. Those aged 

Cannot conclude whether there is a 
statistically significant difference among 
adolescents only due to the lack of statistical 
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Country, date 
of data 
collection, 
authors 

Study objectives Population Dietary 
assessment 
method 

Results Other findings/limitations 

and over time in the 
USA. 

dietary recall were 
included 
(n=23,847). 
NHANES 

>60 years had a significantly lower 
intake of UPFs (p<0.05). 
Sex 
No significant difference.  
 
Ethnicity 
Those within the ‘other’ category had 
a significantly lower intake of UPFs 
(49.6%, p<0.05) compared to other 
Hispanic (52.0%), Mexican-
Americans (54.8%), non-Hispanic 
Blacks (60.6%), and non-Hispanic 
Whites (60.2%).   
 
SES 
Those with a higher income-to-
poverty ratio (>1.50) consumed less 
UPFs (57.7%), compared to moderate 
income (58.7%), and low income 
(59.6%) (p<0.05).  

comparison between adjacent age categories 
(e.g., 2–9 vs. 10–19 years).  
 
Cases of classification uncertainty were 
solved using a conservative approach, opting 
for the lesser degree of processing or 
assuming a homemade recipe, which could 
have led to underestimation of ultra-
processed food consumption. 

USA, 1999-
2018, (Wang et 
al., 2021) 

To characterise trends in 
the consumption of UPFs 
among US youths. 

Individuals aged 
2-19 years from 
10 cycles of the 
National Health 
and Nutrition 
Examination 
Survey 
(NHANES) from 
1999-2000 to 
2017-2018  
(n=33,795) 

24h recall Age 
UPF intake increased significantly 
across all age groups from 1999-2018 
(P-trend < 0.05), with the largest 
increase in 12-19 year olds (6.89%). 
 
Sex 
Both boys and girls showed 
significant increases in UPF intake 
(P-trend < 0.001), with boys having a 
higher increase (6.29%) compared to 
girls (4.71%). 
 
Ethnicity 
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Country, date 
of data 
collection, 
authors 

Study objectives Population Dietary 
assessment 
method 

Results Other findings/limitations 

Significant increases in UPF intake 
were observed across all racial/ethnic 
groups (P-trend < 0.001), with the 
highest increase in Non-Hispanic 
Black children (10.3%). 
 
SES 
UPF intake increased significantly 
with higher family income levels. For 
families with a ratio <1.30, there was 
a 6.61% increase (P-trend < 0.001), 
while those with a ratio of 1.30-2.99 
saw a 5.22% increase (P-trend < 
0.001), and families with a ratio 
≥3.00 showed a 4.18% increase (P-
trend < 0.001).  

Mexico, 2012, 
(Marrón-Ponce 
et al., 2018) 

To identify the energy 
contributions of NOVA 
food groups and the 
associations between 
sociodemographic 
characteristics and the 
energy contribution of 
UPFs.  

Individuals ≥1 
year of age, part 
of the Mexican 
National Health 
and Nutrition 
Survey 2012 
(n=10,087). 

24h recall Age 
Adolescents consumed 3.0 pp less 
energy from UPFs compared to pre-
school aged children. 
 
Sex 
No significant difference.  
 
SES 
Participants with high and middle 
SES consumed 4.5 pp more energy 
from UPFs compared to those in low 
SES.  
 
Region 
UPF intake was 8.4 pp higher in 
Northern and 2.7 pp higher in Central 
regions compared to Southern 
regions.  

Adolescents classified as 12-19 years.  
 
For variables other than age, no stratification 
based on age groups so difficult to establish 
association between adolescent age group 
and sociodemographic variables.  
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Country, date 
of data 
collection, 
authors 

Study objectives Population Dietary 
assessment 
method 

Results Other findings/limitations 

 
Urban/rural  
Compared to rural areas, urban 
participants consumed 5.6 pp more 
energy from UPFs.  

Canada, 2015, 
(Polsky et al., 
2024) 

To characterise 
consumption of UPFs and 
drinks across a range of 
socio-demographic 
characteristics.  

Individuals aged 
>2 years, who 
completed the 
2015 Canadian 
Community 
Health Survey–
Nutrition 
(n=20,103) 

Interviewer 
administered 
24h recall, 
with 30% of 
participants 
completing a 
second recall 
3-10 days 
later. 

Age 
UPF intake was 4.1 pp higher in 13–
18-year-olds, and 5.3 pp higher in 6–
12-year-olds compared to 2–5-year-
olds (p<0.001).  
 
Sex  
Females consumed 1.7pp less energy 
from UPFs compared to males 
(p<0.001). 
 
SES 
Participants within the highest 
quintile of income, consumed 5.8pp 
more energy from UPFs compared to 
those in the lowest quintile (p<0.01). 
 
Region 
Compared to the Atlantic region, UPF 
intake was lower by 6.1 pp in British 
Columbia, 4.1 pp in Ontario, 2.9 pp 
in the Prairie provinces, and 2.8 pp in 
Quebec (p<0.001). 

The study included adolescents, but did not 
stratify by age when investigating 
sociodemographic differences.  
 

Canada, 2004, 
(Moubarac et 
al., 2017) 

To describe UPF food 
consumption patterns and 
investigate the 
association with the 
nutrient profile of the 
diet.  

Individuals aged 
≥2 years from the 
2004 Canadian 
Community 
Health Survey 
(n=33,694).   

24h recall Age 
UPF intake decreased as age 
increased (p<0.001).  
 
Sex  

Data collected in 2004, may not reflect the 
food environment today.  
 
It is possible that some ready to eat dishes 
not consumed in a fast-food place (eg. frozen 
lasagna) were treated as culinary 
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Country, date 
of data 
collection, 
authors 

Study objectives Population Dietary 
assessment 
method 

Results Other findings/limitations 

Men consumed 48.6% TDEI from 
UPFs compared to 46.5% for women 
(p<0.001). 
 
Rural/urban 
Urban residents had a lower 
proportion of energy intake from 
UPFs (47.2%) compared to rural 
residents (50%) (p<0.001).  
 
SES 
No significant association.  

preparations, with potential to underestimate 
UPF intake.  

South Korea, 
2010-2018, 
(Shim et al., 
2021) 

To investigate whether 
UPF consumption 
differed across 
socioeconomic subgroups 
and over time (2010–
2018).  

Data from the 
Korea National 
Health and 
Nutrition 
Examination 
Survey 2010–
2018. Number of 
participants not 
specified.  

Interviewer 
administered 
24-h recall.  

Age 
No significant association.  
 
Sex 
Males consumed 25.8% of energy 
from UPFs compared to 25% for 
females (p<0.05).  
 
Urban/rural 
Rural residents consumed 25% of 
energy from UPFs compared to 
25.8% for urban residents (p<0.05).  
 
SES 
No significant association.  

The study included adolescents, but did not 
stratify by age when investigating 
sociodemographic differences.  
 
Cannot conclude whether there is a 
statistically significant difference between 
groups due to the lack of statistical 
comparison between adjacent age categories 
(e.g., 2–9 vs. 10–19 years).  

Chile, 2010, 
(Cediel et al., 
2018) 

To assess the 
consumption of UPFs and 
its association with the 
content of added sugars 
in the Chilean diet. 

Individuals ≥2 
years, studied in 
2010 by a national 
dietary survey 
(Encuesta 
Nacional de 
Consumo 

24-h recall Age 
As age increased, dietary share of 
UPFs decreased (p<0.05 for linear 
trend). Highest consumption was 
observed in the children and 
adolescents’ group 38.6% of TDEI.  
 
Sex 

Child-adolescents group 2-19 years. 
 
The study included adolescents, but did not 
stratify by age when investigating 
sociodemographic differences.  
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Country, date 
of data 
collection, 
authors 

Study objectives Population Dietary 
assessment 
method 

Results Other findings/limitations 

Alimentario) 
(n=4,920) 

No significant difference.  
 
SES 
As the household number of 
minimum wages increased, the 
dietary share of UPFs increased 
(p<0.001 for linear trend). Intake 
increased from 25.8% in the lowest 
income to 30.1% in the highest 
income.  
 
Rural/urban 
Residents in urban areas consumed 
29.3% of energy from UPFs 
compared to rural residents who 
consumed 23.7% (p<0.05).  
 
Region  
The highest UPF intake was in the 
Metropolitan region (30.2%) and 
lower intake in the South (26.7%), 
North (27.5%), Centre (28.5%), and 
South Austral (27.3%) regions (p < 
0.05). 

Australia, 
2010-2013 and 
2018-2019, 
(Clark et al., 
2025)  

To describe school 
children's intake of UPF 
across sexes, age, 
geographic location and 
SES. To analyse 
associations between 
UPF intake and indicators 
of obesity. 

Primary school 
children aged ≥8 
years, part of the 
SONIC study in 
Victoria (n=682) 

Interviewer 
administrated 
24-h recall 
(2010-2013), 
web based 
24-h recall 
(2018-2019) 

Age 
No significant difference.  
 
Sex 
No significant difference.  
 
Geographic location 
No significant difference.  

This study included children aged 8-9 years, 
prior to the adolescent age window.  
 
Children dervied 47.2% of TDEI from UPFs.  

1All of these studies used the NOVA classification to identify UPFs. Abbreviations: TDEI = total daily energy intake, UPF = ultra-processed food, PP = percentage points, 
RP = prevalence ratio 
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2.9. Conclusion  

In conclusion, this chapter has described that UPFs are foods that have undergone industrial 

processing, formulating products that are of low nutrient density, are convenient, palatable, 

and appealing to consumers. UPFs are characterised by their high fat, sugar, and salt profile 

and are readily available in markets globally. Research has shown that when consumed in 

high amounts, UPFs impact diet quality, cardiovascular health, and obesity in adolescent 

populations. Over time and across nations the dietary share of UPFs has increased, and the 

association between sociodemogrpahic factors and UPF intake has been investigated mostly 

in adult populations. UPF intake may be associated with sex, ethnicity, age, SES, and 

geographical location, yet mixed evidence exists. Although NOVA is the most widely used 

food processing categorisation system, limitations such as misclassification of foods, a lack 

of consenses surrounding ‘ultra-processing’, and whether the processing itself links UPFs and 

disease states across populations exists. Investigating UPF consumption and associations with 

sociodemographic factors in NZ adolescents will form an essential part of creating targeted 

public health policies surrounding food environments and regional access of UPFs in NZ.  

 

 

 

 

 

 

 

 

 

 

 



 51 

Chapter 3: Research manuscript 
 

Ultra-processed food intake, sources and associations with 
sociodemographic factors in New Zealand adolescents. 

 

Abstract 

Background 

Adolescence is a critical period for establishing dietary patterns that can influence long term 

health outcomes. Ultra-processed foods (UPFs) are becoming increasingly prevalent within 

the modern diet, with research establishing the negative impacts of UPFs on several health 

markers and outcomes across populations. Understanding how UPF intake varies by 

sociodemographic characteristics is essential for informing policies and shaping food 

environments that support healthier choices. However, current data on UPF intake and 

sociodemographic factors amongst New Zealand (NZ) adolescents does not exist.  

Aims and objectives 

This research aimed to investigate UPF intake and sources of UPFs in NZ adolescents and 

associations with sociodemographic factors including sex, age, school region, school area, 

and school lunch programme eligibility.  

Methods 

The data for this research was obtained through the Te Rourou Kai o Ngā Rangatahi: Eating 

Patterns of Young People in NZ study. This cross-sectional study gathered data from 631 

adolescents in Years 7-13 (aged between 11-19 years) in the Auckland, Waikato and Bay of 

Plenty (BOP) regions of NZ. Dietary data was collected through the Intake24 electronic 

software, using the multiple pass method, and demographic information was collected via an 

online questionnaire. Dietary outputs were linked to the NZ Food Composition Database and 

categorised into the four levels of NOVA processing groups. UPFs were further categorised 

into food groups to determine the top contributors to overall UPF intake. UPF intake results 

were expressed as mean ± standard deviation (SD), and as number (percentage) for food 

group contributors. Statistical significance was tested using independent samples t-tests, one 
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way ANOVA, and the Tukey’s post hoc test to determine associations between UPF intake as 

(%TDEI) and sociodemographic factors.  

Results 

Participants (n=631) had a mean UPF intake of 892 ± 766 g/day, 5435 ± 3592 kJ/day, 

contributing to 62.5 ± 25.3% of TDEI. The top food group contributors to UPF energy were 

fast foods/takeaways (12.2 ± 19.9%), bread and bread products (7.9 ± 12.2%), and biscuits, 

cakes, desserts (7.5 ±12.2%). UPF intake (%TDEI) was higher among females compared to 

males (64.4% vs. 58.1% of TDEI, p=0.01), participants in the Waikato region vs. Auckland 

(68.2% vs. 60.2%, p=0.008), and participants from medium and small areas compared to 

major and large urban areas (67.2% vs. 61.3%, p=0.0043). Those eligible for the school lunch 

programme consumed less energy from UPFs compared to those ineligible (60.0% vs. 65.6%, 

p=0.005).  

Conclusion  

UPFs contribute a high proportion of energy to adolescent’s TDEI in NZ. Fast 

foods/takeaways, bread and bread products, and biscuits, cakes, and desserts are the largest 

food group contributors to total UPF intake. Our findings suggest that female adolescents, 

those living in the Waikato region, and residing in any size urban area consumed significantly 

more energy from UPFs. Further research is required using multiple 24-hour recalls to 

account for habitual intake as well as investigating the influence of food environments, food 

marketing and regional access on UPF consumption in NZ adolescents.  
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3.1. Introduction 

 

Rapid growth and development are critical markers during the period of adolescence, defined 

as the ages between 10-19 years (Norris et al., 2022; Patton et al., 2016). Dietary 

requirements during this time are heightened to facilitate the maturation of organs and 

physiological systems (Norris et al., 2022). Changes in linear growth, body composition, 

neurodevelopment, and cognitive ability all take place during this time (Norris et al., 2022). 

The establishment of healthy dietary and lifestyle behaviours are crucial during this phase as 

habits developed in adolescence can persist into adulthood (Viner et al., 2015). Despite the 

need for adequate nutrition, adolescents often exhibit poor dietary patterns, frequently 

characterised by low intakes of fruits, vegetables, and whole grains, and high intakes of 

energy-dense, nutrient-poor foods (Neri, Steele, et al., 2022; Rosi et al., 2019). Ensuring 

appropriate nutrition during this life stage is essential for supporting optimal growth and 

prevention of chronic diseases (Patton et al., 2016).  

Food processing has long played a role in improving food safety and palatability (Welch & 

Mitchell, 2000). Processing practices have intensified over time giving rise to new food 

products created from industrial processing techniques and ingredients (Monteiro, 2009). 

Since its development in 2009, the food classification system NOVA, has been redefined to 

include four possible levels of processing for all food products (Monteiro, 2009; Monteiro et 

al., 2018). According to NOVA, UPFs can be defined as formulations of mostly exclusive 

industrial ingredients that have undergone extensive processing (Monteiro et al., 2019). 

Hydrogenated oils, corn syrups, hydrolysed proteins, sweeteners, and colours are a few of the 

ingredients often added throughout the stages of processing of UPFs (Monteiro et al., 2019). 

Examples of UPFs include sweet and savoury packaged snacks, carbonated drinks, packaged 

breads and pastries, sweets, reconstituted meat products, and ready-to-eat meals (Monteiro, 

2019). Globally, UPF consumption has increased markedly, particularly among children and 

adolescents (Baraldi et al., 2018; Colombet et al., 2022; Smith et al., 2024). As these foods 

become increasingly available, affordable, and heavily marketed, they displace minimally 

processed, nutrient-rich foods in young people’s diets, contributing to excess energy, sodium, 

and free sugar intake, poor diet quality, obesity, and poor cardiovascular health (Neri, 

Martínez-Steele, et al., 2022; Neri et al., 2019; Neri, Steele, et al., 2022; Petridi et al., 2023).  
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International evidence suggests that UPF intake differs amongst sociodemographic groups. 

Sex, age, ethnicity, geographical location, and socioeconomic status are associated with 

differences in UPF consumption, although the strength and direction of association varies 

between countries (Dicken et al., 2023). Amongst adolescents, higher UPF intakes have been 

reported for those living in urban areas (Khandpur et al., 2020). However, findings for other 

variables are mixed. Some studies report higher consumption among boys, older adolescents, 

and certain ethnic groups, while others find minimal or inconsistent differences (Chavez-

Ugalde et al., 2024; Gonçalves et al., 2023; Wang et al., 2021). These inconsistencies 

highlight the need for further investigations into UPF intake amongst adolescents in specific 

national contexts.  

Previous child and adult nutrition surveys have assessed the intake of some UPFs in NZ 

adolescents. They revealed that children and adolescents frequently consume fast foods, 

carbonated drinks, processed meats, sweet and savoury baked items, confectionary, and 

convenience foods (Ministry of Health, 2003, 2022a; University of Otago and Ministry of 

Health, 2011). However, these surveys did not use the NOVA system to categorise UPFs, are 

outdated, and do not explore the contribution of UPFs towards energy intake or associations 

with sociodemographic factors. Additionally, a previous NZ supermarket analysis suggested 

that over 80% of packaged foods available on shelves nationwide were classified as UPFs 

(Luiten et al., 2016). These findings highlight the dominance of UPFs within the NZ food 

environment.  

This study aims to describe UPF intake, food sources and associations with 

sociodemographic factors (age, sex, region, school area, school lunch programme eligibility) 

amongst adolescents in Years 7-13 (aged between 11-19 years) within the Auckland, Waikato, 

and BOP regions in NZ. The findings obtained from this study can be used to inform future 

public health and policy initiatives surrounding UPF consumption in NZ adolescents and the 

surrounding food environment.  
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3.2. Methods 

 

3.2.1. Study design 

The data for this study was collected through Te Rourou Kai o Ngā Rangatahi a study of the 

Eating Patterns of Young People in NZ. This study employed a cross sectional design, 

recruiting NZ adolescents, in Years 7-13 (aged between 11-19 years) from schools across the 

Auckland, Waikato, and BOP regions between April and September 2024. Data collected 

included all food and drink items consumed throughout a 24-hour period, and demographic 

information via an online questionnaire.  

 

Ethical approval was granted by the Massey University Human Ethics Ohu Matatika 1, 

Application OM1 23/55. The funding for this research was provided by The New Zealand 

Heart Foundation.   

 

3.3. Participants and recruitment process   

 

3.3.1. School recruitment 

Schools with students of Years 7-13 were recruited through convenience sampling in School 

Terms 2 and 3 of 2024. A total of 322 schools throughout the Auckland, Waikato, and BOP 

regions were contacted by phone and/or email to invite them into the study. A formal follow-

up email was sent to those schools who were interested in further information, providing each 

school with an information sheet and invitation to join the study.  

 

3.3.2. Participant recruitment 

To be eligible for inclusion in the study, participants had to be between Years 7-13 at school 

and proficient in English. Participants over the age of 16 were recruited on the day of data 

collection. Those that were interested in being included in the study were asked to read and 

sign the electronic information sheet and consent forms. For participants under 16 years old, 

an information sheet and electronic consent form was emailed to their caregivers to complete 

prior to data collection. Once participants were recruited, they were allocated a unique 

number code that deidentified their personal information. This unique code was used to link 
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answers from the demographic questionnaire and Intake24. As a koha (thank you), each 

school was offered a $300 voucher for participation.   

 

3.4. Data collection 

 

3.4.1. Sociodemographic information  

To collect demographic data, an online survey was administered to gather participant 

information including sex, age, school year level, and ethnicity. The questionnaire was 

developed specifically for the NZ context using information from the national census (Stats 

NZ, 2022). For ethnicity and sex, if the preferred answer was not listed, an ‘other’ option 

with a free entry text box was provided for participants to specify.  

 

Participants were able to identify with multiple ethnicities. Ethnic prioritisation was applied 

so each participant’s main ethnicity could be reported. The ranking for the prioritised 

ethnicities were as follows Māori, Pacific, Asian, Middle Eastern, Latin American, African 

(MELAA), other ethnicity and NZ European (Education Counts, 2024). For this study, ethical 

approval was not granted to analyse UPF intake across ethnic groups.  

 

School lunch programme eligibility was used as a proxy indicator of socioeconomic equity, 

as eligibility for the programme is determined by the NZ Ministry of Education’s School 

Equity Index (SEI). SEI is a statistical model that estimates the extent to which students face 

socio-economic barriers to achievement at school, developed by Statistics NZ and the 

Ministry of Education (Ministry of Education, 2023). The SEI uses 37 variables, all uniquely 

weighted, to calculate an index value for each school. Each variable falls within one of the 

four broad categories: parental socio-economic indicators, child socio-economic indicators, 

national background, and transience. A higher SEI value indicates that a school is likely to 

have students that face greater socio-economic barriers relative to other schools. The number 

is used for funding purposes as well as school lunch programme eligibility (Ministry of 

Education, 2022, 2023).  

 

School area was determined according to the Statistics NZ 2023 Urban Rural Geographic 

Data Service Category and schools were classified as either major and large urban; medium 
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and small urban; or rural settlement (Statistics New Zealand, 2023). School region was also 

categorised as either Auckland, BOP, or Waikato according to the education regions provided 

by the Ministry of Education (Education Counts, 2025).  

 

3.4.2. Dietary data  

Dietary data was collected through electronic multiple-pass 24-hour recall surveys using the 

Intake24 software, adapted for use in NZ. Intake24 was initially developed in the United 

Kingdom (UK), and has since been used in various countries to collect dietary data (Bhagtani 

et al., 2025; Bradley et al., 2016; Rowland et al., 2018). Prior to use in this study, the 

Intake24 software was adapted to be more relevant for the NZ population (Ni Mhurchu et al., 

2023). The final food list, containing 2,621 locally common food items and brands, including 

traditional Māori, Pacific, and Asian dishes was compiled from the NZ Food Composition 

Database (NZFCD) and international databases (Australia, UK, USA) (Ni Mhurchu et al., 

2023). New nutrient lines were developed through analysis where no existing data were 

available (Ni Mhurchu et al., 2023). Each food entered is automatically linked to a nutrient 

line, providing the amount of 62 different core components of the food, including 

macronutrients, micronutrients, and additional components such as caffeine (Food Standards 

Australia New Zealand, 2022a; Ni Mhurchu et al., 2023; Plant and Food Research, 2024).  

 

Researchers asked each participant to recall all the food and drink consumed in the previous 

24 hours (from 12am to 12am) on iPads provided on-site within a classroom. Utilising the 

multiple pass method, the first pass prompted participants to enter all food and drink 

consumed in the previous day, as well as time of consumption using free text entry. For the 

second pass, their written answers were then matched to items in the database where the 

participant chose the closest match to the items they consumed from a list. Portion size was 

then estimated using visual guides and images of food items or serving utensils. Prompts 

were offered throughout completion of the recall to gather commonly missed information 

such as fluids, condiments, snacks between meals, or foods commonly paired with those 

already selected. In the final pass, participants were asked to review all food and drink entries 

for each meal and snack to ensure nothing was missed prior to submission. All participants 

were asked to complete the recall in one sitting, without a set time limit. Researchers were on 

site in the classroom to help participants use the software and to answer any questions.  
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3.4.3. Identification of ultra-processed foods, drinks and food groups 

The NOVA food classification system (Monteiro, 2019) was used to classify all food items 

entered in Intake24 into one of the four levels of food processing. Two research members 

independently classified each food into one of the four processing groups. A third researcher 

conducted a 5% review of all classifications. For foods without consensus, a fourth researcher 

(Professor in Human Nutrition and Dietetics) made the final decision. For mixed meal dishes 

that were entered on Intake24 (e.g. Lasagne), each ingredient was categorised into one level 

of processing, ingredients were given a weighted share of each recipe. Recipes were sourced 

from the AUSNUT recipe files and New Zealand Food Composition files (Food Standards 

Australia New Zealand, 2014; Plant and Food Research, 2024). For some industrially 

prepared mixed dishes (e.g. store-bought family pies or ready-made pasta dishes), ingredient-

level data were not available, and therefore disaggregation was not possible. The four 

possible categories included; 1. Unprocessed and minimally processed foods, 2. Processed 

culinary ingredients, 3. Processed foods, and 4. Ultra-processed foods. Foods belonging to 

the UPF category include, but are not limited to, fast foods, soft drinks, fruit juice, sweet and 

savoury packaged snacks, breakfast cereals, bread products, chocolates and sweets (Monteiro 

et al., 2019; Monteiro, 2019). All food items classified as UPFs were assigned into one of 18 

specific food groups and analysed to determine which groups contributed the greatest 

proportion of TDEI.  

 

3.5. Data handling 

 

All foods entered on the Intake24 software were linked to excel spreadsheets which reported 

the level of processing for each food and ingredient item, the amount in grams of each food 

item/ingredient consumed (g), and energy contribution (kJ). For each participant the grams 

and energy of each UPF consumed were summed to give a total daily UPF consumption in 

grams per day (g/d) and kJ per day (kJ/d). UPF consumption as a percentage of total daily 

energy intake (%TDEI) was calculated by dividing each participants total energy intake from 

UPFs (kJ) by their total daily energy intake (kJ) and multiplying by 100 to express as a 

percentage.  

 

24-hour dietary recalls that reported energy intakes below 2,100 kJ (500 kcal) or above 

21,000 kJ (5000 kcal) were excluded from analysis (Banna et al., 2017; Willett, 2012b).  
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3.6. Statistical Analysis 

Given the large sample size (n=631), the Central Limit Theorem was applied, and the mean 

was assumed to be normally distributed for all statistical tests (Field, 2024). Continuous data 

were expressed as mean and standard deviations. All categorical data were expressed as 

percentages. Per-capita intakes were calculated by including all participants, regardless of 

consumption on the recall day, and the proportion of consumers (% consumers) was also 

estimated for each UPF food group. Differences in mean UPF intake across 

sociodemographic factors were assessed using one-way ANOVA or independent t-tests. 

Tukey’s Honest Significant Difference (HSD) test was used for post hoc comparisons. 

Statistical significance was set at p<0.05.  
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3.7. Results  

3.8. Participant demographics 

 

Prior to data analysis 67 participants were excluded from the sample due to implausible 

energy intakes. The final analysis included 631 participants from 16 schools aged 11–19 

years, of which 394 were female, 170 were male (Table 1). Regionally, most participants 

attended school in Auckland (43.4%), with the remainder from BOP (33.1%) and Waikato 

(20.1%). Regarding school area, most participants attended schools located in major or large 

urban areas (71.3%), followed by medium urban and small urban areas (22.5%) then rural 

areas (2.9%). Over half (54.0%) attended schools eligible for the government-funded school 

lunch programme. Sociodemographic variables did contain some missing data due to some 

participant’s non-response. 
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Table 1: Participant characteristics 

Variable3 Total n (%)1 Male n (%)1 Female n (%)1 
Sex    
  Female 394 (62.5)   
  Male 170 (26.9) 170 (26.9) 394 (62.5) 
Age    
<16 years of age 128 (20.3) 23 (13.5) 105 (26.6) 
≥16 years of age  437 (69.3) 147 (86.5) 289 (73.4) 
Ethnicity    
  Māori  179 (28.4) 59 (34.9) 119 (30.6) 
  Pacific 111 (17.6) 50 (29.6) 61 (15.7) 
  European 181 (28.8) 34 (20.1) 147 (37.8) 
  Asian 79 (12.6) 24 (14.2) 55 (14.1) 
  MELAA 9 (1.4) 2 (1.2) 7 (1.8) 
  Other 1 (0.2) 1 (0.1) 0 (0) 
School region    
  Auckland 274 (43.4) 88 (51.8) 161 (40.9) 
  Waikato 127 (20.1) 40 (23.5) 80 (20.3) 
  Bay of Plenty 209 (33.1) 42 (24.7) 153 (38.8) 
School area    
  Major and large urban 450 (71.3) 111 (65.3) 300 (76.1) 
  Medium and small urban  142 (22.5) 51 (30.0) 84 (21.3) 
  Rural 18 (2.9) 8 (4.7) 10 (2.5) 
School lunch programme 
eligibility2 

   

  Yes 339 (54.0) 147 (86.5) 161 (40.9) 
  No 271 (43.0) 23 (13.5) 233 (59.1) 
Total participants 631 170 394 

1Due to rounding, percentages may not total exactly 100%. 
2Inclusion in the NZ school lunch programme (Ka Ora, Ka Ako) was used as a proxy indicator of socioeconomic 
equity. Schools eligible for this programme were identified as having higher levels of socioeconomic need, 
based on the NZ School Equity Index (SEI).  
3Missing data as follows: Sex (n=67), Age (n=66), Ethnicity (n=71), School region (n=21), School area (n=21), 
School lunch programme eligibility (n=21) 
 
Abbreviations: MELAA = Middle Eastern, Latin American and African 
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3.9. UPF intake among New Zealand adolescents 

 

Table 2 provides an overview of the mean intake of each NOVA processing group, expressed 

as grams per day, kJ per day, and as a percentage of TDEI. Adolescents consumed the greatest 

quantity of food from unprocessed or minimally processed foods (Group 1), with a mean 

intake of 2279 ± 1715 g/d. This was followed by UPFs (Group 4), with a mean intake of 892 

± 766 g/d. Processed foods (Group 3) and processed culinary ingredients (Group 2) had a 

mean intake of 89 ± 120g/d and 10 ± 24g/d, respectively. 

 

UPFs provided the greatest amount of energy, with a mean intake of 5435 ± 3592 kJ/d. 

Unprocessed or minimally processed foods contributed 2271 ± 2342 kJ/d, despite being 

consumed in greater quantities. Processed foods contributed 677 ± 931 kJ/d, and processed 

culinary ingredients provided 251 ± 474 kJ/d. 

 

UPFs accounted for the majority of daily energy intake at 62.5 ± 25.3%. In contrast, 

unprocessed or minimally processed foods made up 26.3 ± 21.5% of daily energy intake, 

followed by processed foods at 8.2 ± 10.7%, and processed culinary ingredients at 3.0% ± 

6.7%. 
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Table 2: Intake of NOVA food groups among adolescents  

NOVA group1 Grams/day kJ/day % total daily 
energy intake 

Group 1: 
Unprocessed or 
minimally processed 
foods 

2279±1715 2271±2342 26.3±21.5 

Group 2: Processed 
culinary ingredients 

10+24 251±474 3.0±6.7 

Group 3: Processed 
foods 

89±120 
 

677±931 8.2±10.7 

Group 4: Ultra-
processed foods 

892±766 5435±3592 62.5±25.3 

1Values are expressed as mean±SD 

Abbreviations: kJ = kilojoules.  

 

3.10. Sources of UPFs among New Zealand adolescents  

 

Table 3 displays the intake of different UPF food groups amongst adolescents, presented as 

the number of consumers (%), grams per day, kilojoules per day, and expressed as a 

percentage of TDEI. All food sources included in the UPF subgroupings are listed in 

Appendix A. Fast foods and takeaways were the greatest contributor to TDEI, contributing a 

mean of 1058 ± 1814 kJ/day, accounting for 12.2 ± 19.9% of total energy intake. Other 

substantial contributors included breads and bread products (671 ± 1181 kJ/day; 7.9% ± 

12.2%) and biscuits, cakes, pancakes, and desserts (690 ± 1271 kJ/day; 7.5% ± 12.2%).  

Snack foods such as chips, crackers, nuts and other salty snacks contributed 5.2 ± 10.6% of 

total energy, while meat and meat products accounted for 4.3 ± 9.3% of energy intake. 

Carbonated drinks (3.5 ± 7.4%) and milk or milk-based drinks (3.0 ± 7.7%) contributed the 

greatest proportion of energy from beverages. 
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Table 3: Intake of UPF food groups among adolescents1  

UPF food 
group2 

Consumers n (%) Grams/day kJ/day %TDEI 

Biscuits, cakes, 
pancakes, 
desserts 

277 (44) 53±94 690±1271 7.5±12.2 

Breads and 
bread products 

303 (48) 59±98 671±1181 7.9±12.2 

Breakfast 
cereals 

150 (24) 17±40 251±543 2.9±6.8 

Carbonated 
drinks 

183 (29) 226±482 299±673 3.5±7.4 

Cheese and 
cheese products 

25 (4) 1±5.6 11±63 0.14±0.84 

Chips, crackers, 
nuts and other 
salty snacks 

233 (37) 25±55 482±1071 5.2±10.6 

Chocolate and 
confectionary 

111 (18) 14±52 256±939 2.7±8.9 

Fast 
foods/takeaways 

251 (40) 102±177 1058±1814 12.2±19.9 

Grains, pasta, 
noodles 

67 (11) 28±95 181±604 2.3±7.7 

Meat 
alternatives  

2 (0.3) 0.4±7 3±63 0.06±1.2 

Meat and meat 
products 

177 (28) 40±93 364±934 4.3±9.3 

Milk, milk 
alternatives, 
milk drinks 

154 (24) 80±205 241±604 3.0±7.7 

Mixed dishes3 250 (40) 41±111 234±731 2.7±8.1 
Non-carbonated 
drinks 

128 (20) 143±402 205±598 2.4±6.7 

Other4 167 (27) 16±38 206±436 2.7±6.3 
Spreads and 
sauces 

292 (46) 20±47 160±364 1.8±3.5 

Tea, coffee, hot 
chocolate 

40 (6) 23±100 52±242 0.6±2.7 

Vegetable 
products5 

33 (5) 7±39 48±284 0.6±3.3 

1Food groupings adapted from Khandpur N et al., 2019; Juul F et al., 2018; Wang L et al., 2021. 
2Values are expressed as mean±SD  
3Includes canned spaghetti, ready-made curry, sachet soup, ready-made roast meal, family size pie 
4Includes alcohol, baking ingredients, canned, frozen, dried fruits, baked beans, muesli bars, bliss balls. 
5Includes jarred olives, battered onion rings, frozen potato fries, hashbrowns 
 
Abbreviations: UPF = ultra-processed food, kJ = kilojoules, TDEI = total daily energy intake.  
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3.11. UPF intake and sociodemographic factors 

 

Table 4 presents the mean daily intake of UPFs amongst adolescents, stratified by 

sociodemographic factors, expressed in grams, kilojoules, and as %TDEI. Males consumed 

more UPFs by weight (1027 ± 933 g/d) and energy (5657 ± 3846 kJ/d), whereas females had 

a significantly higher proportion of total daily energy derived from UPFs (64.4 ± 24.2%) 

compared to males (58.1 ± 27.4%) (p=0.01). No significant differences in UPF intake were 

observed for age group (p=0.18).  

UPF intake differed significantly by school region (p=0.01), with Waikato participants 

reporting the highest percentage of energy intake from UPFs (68.2%), followed by BOP 

(62.1%) and Auckland (60.2%). Differences were also observed by school area (p=0.03), 

with participants in medium and small urban areas reporting the highest UPF intake (67.2%). 

Those from major and large urban areas consumed 5.9 percentage points (pp) less energy 

from UPFs compared to those residing in medium and small urban areas (p=0.04). 

Participants attending schools eligible for the lunch programme consumed less energy from 

UPFs compared to participants from schools that were not eligible for the programme (60.0% 

vs. 65.6%) (p=0.005).  
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Table 4: UPF intake by sociodemographic characteristics of adolescents 

Sociodemographic 
factor1 

UPF intake 
grams/day 

UPF intake 
kJ/day 

UPF intake % 
total energy 

P-value4 

Sex    0.01* 
Male 1027+933 5657±3846 58.1±27.4  
Female 818+644 5276±3326 64.4±24.2  

Age group    0.18 
<16 748±546 5398±2997 64.9±22.2  
≥16 922±794 5388±3642 61.8±26.1  

School region    0.012* 
Auckland 921±856 5189±3751 60.2±27.8  
Waikato2 984±820 5715±3741 68.2±23.0  
Bay of Plenty 807±604 5591±3263 62.1±25.4  

School area    0.03* 
Major and large urban3 865±746 5427±3564 61.3±25.6  
Medium and small   

urban 
977±822 5496±3667 67.2±23.6  

Rural 1009±978 5202±3821 55.9±30.1  
School lunch 
programme eligibility  

   0.005* 

Yes 954±881 5151±3671 60.0±27.2  
No 822±605 5791±3461 65.6±22.5  

1All values expressed as mean±SD  
2Participants from Waikato consumed significantly more energy from UPFs compared to Auckland participants 
(p = 0.008). 
3Participants residing in major and large urban areas consumed significantly less energy from UPFs compared to 
those in medium and small urban areas (p=0.043). 
4P-values correspond to UPF intake expressed as a % of total daily energy intake (%TDEI) only.  
 
Notes: Differences between groups were tested using independent t-tests and one way ANOVA. Post 
hoc comparisons using Tukey’s HSD adjustment after ANOVA. 
 
Abbreviations: UPF = ultra-processed food, kJ = kilojoules.  
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3.12. UPF food group intake according to sociodemographic factors 

 

Supplementary Table 1 presents the mean UPF food group intake stratified by 

sociodemographic factors, expressed as a percentage of total daily energy intake (TDEI), 

while Table 5 displays the top 5 food group contributors to UPF intake. Food groups with 

significant differences between sociodemographic factors are displayed in Supplementary 

Figure 2 (A-E). Sex differences were observed for several food group contributors. Males 

had significantly lower contribution to UPF energy from consumption of biscuits, cakes, and 

desserts (5.8 vs. 8.8%, p=0.01) as well as chips, crackers, nuts, and other salty snacks (3.3 vs. 

6.1%, p=0.02) compared to their female counterparts. Conversely, UPF energy contribution 

from carbonated drinks was higher among males than females (4.7 vs. 2.9%, p=0.01).  

 

Participants <16 years consumed significantly more UPF energy from bread and bread 

products (12.0% vs 6.5%, p<0.001), and chips, crackers, nuts, and other salty snacks (8.2% 

vs. 4.4%, p=0.003) and less UPF energy from carbonated drinks (2.1% vs. 3.9%, p=0.002) in 

comparison to those aged 16 years and above.  

 

Participants in the BOP consumed significantly more UPF energy from bread and bread 

products (10.7% vs. 5.7%, p<0.001), and other foods (3.7% vs. 2.3%, p=0.03), whilst 

consuming less from fast foods and takeaways (9.2% vs 14.2%, p=0.02) when compared to 

Auckland participants. Participants from the Waikato region had a significantly greater 

contribution to UPF energy from carbonated drinks (4.6% vs. 2.5%, p=0.03) and significantly 

lower contribution from other foods (1.7% vs. 3.7%, p=0.008) compared to those in the BOP 

region.  

 

Participants residing in rural areas had a significantly greater UPF energy intake from bread 

and bread products compared to major and large urban areas (19.8 vs. 7.5%, p<0.001) and 

compared to small and medium urban areas (19.8 vs. 7.6%, p<0.001). Grains, pasta, and 

noodles also contributed to greater amounts of UPF energy in rural participants compared to 



 68 

major and large urban areas (8.3 vs. 2.2%, p=0.003) and compared to small and medium 

urban areas (8.3 vs. 2.0%, p=0.003). 
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Table 5: Top 5 food group contributors to UPF intake as a percentage of total daily energy intake  

1(p≤0.05). 2(p≤0.01). 
3BOP participants consumed significantly more bread and bread products (p<0.001) to Auckland, and significantly less fast food/takeaways (p=0.017). BOP participants 
consumed significantly less carbonated drinks (p=0.034) compared to Waikato participants. 
4Rural participants consumed significantly more bread and bread products than medium and small urban participants (p<0.001). 
 
Notes: Values are expressed as mean±SD. Differences between groups were tested using independent t-tests and one way ANOVA. Post hoc comparisons 
using Tukeys HSD adjustment after ANOVA. 
 
Abbreviations: UPF = ultra-processed food. 
 

Indicators Bread and bread 
products (%) 

Biscuits, cakes, 
desserts (%) 

Chips, crackers, nuts, 
salty snacks (%) 

Fast foods/takeaways 
(%) 

Carbonated drinks (%) 

Sex      
  Male 7.0±12.1 5.8±12.62 3.3±9.1 11.3±20.5 4.7±9.01 

  Female 8.1±12.0 8.8±12.5 6.1±11.01 12.6±20.0 2.9±6.3 
Age      
  <16  12.0±14.02 9.6±12.0 8.2±13.12 9.6±18.8 2.1±4.71 

  ≥16 6.5±11.0 7.4±12.7 4.4±9.4 13.0±20.1 3.9±8.1 
School region      
  Auckland  5.7±10.4 7.0±12.8 5.1±10.6 14.2±22.01 3.9±7.7 
  Waikato 7.8±11.4 7.3±10.7 4.6±11.0 13.5±21.0 4.6±8.2 
  Bay of Plenty3 10.7±14.21 8.4±12.8 5.6±10.1 9.2±16.2 2.5±6.71 

School area      
  Major and large urban 7.5±11.5 7.8±12.8 0.1±0.8 12.1±20.0 3.3±7.1 
  Medium and small urban  7.6±11.4 7.6±11.4 0.2±0.9 14.0±22.1 4.7±8.8 
  Rural4 19.8±22.21 1.1±2.7 0.5±1.6 4.2±10.1 1.4±2.7 
School lunch programme 
eligibility 

     

  Yes 6.9±12.6 6.6±12.1 4.3±10.2 13.7±22.0 4.0±7.9 
  No 9.1±11.6 8.8±12.6 6.2±10.8 10.6±17.1 2.9±7.0 
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3.13. Discussion 
 

3.14. Key findings 

This study aimed to describe UPF intake, food sources and investigate associations with 

sociodemographic factors among adolescents in NZ. The mean UPF intake was 62.5% of 

TDEI, with the greatest subgroup contributors being fast foods and takeaways (12.2%), bread 

and bread products (7.9%), and biscuits, cakes, and desserts (7.5%). Participants that 

consumed significantly more UPFs were those that identified as female (64.4% of total daily 

energy intake), lived in the Waikato region (68.2%), resided in medium and small urban areas 

(67.2%), and those not eligible for the school lunch programme (65.6%). Differences also 

existed in UPF subgroup intake across sociodemographic variables.  

 

3.15. UPF intake of adolescents 

This study found that the mean UPF intake across the sample was 892±766 g/d, 5435±3592 

kJ/d, amounting to 62.5±25.3% of TDEI. These findings align with international research 

from the UK, USA, Canada, and Mexico which has also shown that adolescents UPF intake 

typically exceeds 50% of TDEI (Baraldi et al., 2018; Chavez-Ugalde et al., 2024; Moubarac 

et al., 2017; Rauber et al., 2019). In the USA, Wang et al. (2021) investigated the trends in 

UPF consumption increased amongst adolescents from 61.4 to 67.0% between 1999-2018. 

However, not all countries have a contribution of UPFs within the adolescent diet of this 

magnitude. Findings from South America, Taiwan, and Belgium, suggest that UPFs account 

for less than 40% of TDEI, with some estimates as low as 18% (Chen et al., 2018; Khandpur 

et al., 2020; Vandevijvere, De Ridder, et al., 2019). These findings likely reflect differences in 

international food environments and availability of UPFs within these contexts.  

 

While not investigated, several interrelated factors may be contributing to the high UPF 

intakes found within this study including accessibility, affordability, convenience, adolescent 

taste preferences and cooking skill. UPFs are often more affordable than unprocessed and 

minimally processed alternatives and are frequently used as a cost-effective means by 

families to meet energy requirements, despite their lower nutritional quality (Gupta et al., 

2019). In NZ, the price of whole foods tends to fluctuate seasonally, whereas UPFs exhibit 
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greater price stability. This relative consistency in cost may further incentivise the purchase 

and consumption of UPFs (Mackay et al., 2019). Additionally, NZ supermarkets are heavily 

dominated by packaged foods, of which a large proportion are classified as UPFs, suggesting 

that UPFs are highly accessible to NZ households (Luiten et al., 2016). 

  

Convenience plays a pivotal role in shaping dietary patterns, particularly in the context of 

increasingly fast paced and demanding modern lifestyles. Previous qualitative research from 

international settings suggests that convenience and time constraints play into the decision 

making and consumption of UPFs for both adolescents and young adults (Busse et al., 2024; 

Rodríguez-Barniol et al., 2024; Sato et al., 2020). Further facilitating these purchase and 

consumption decisions for adolescents could be cooking skills and confidence within the 

kitchen. Adolescents with limited cooking abilities may be more reliant on foods that require 

little to no preparation. This is supported by findings from Hermosa-Bosano and López-Gil 

(2025) who reported that overall UPF intake showed a decreasing trend across cooking skill 

levels, with adolescents in the “very adequate” cooking skills group consuming significantly 

fewer UPF servings than those in the “very inadequate” group.  

 

3.16. UPF food group intake of adolescents 

The current study also analysed intake of UPF sub food groups amongst the adolescent 

population. Fast foods and takeaways; bread and bread products; and biscuits, cakes, and 

desserts, were among the top contributors to UPF intake. Similar studies from the USA, 

Brazil, Italy, and Belgium show top UPF food group contributors to be processed meats, 

biscuits, cakes and pastry type foods, and bread products and substitutes (Madalosso et al., 

2023; Ruggiero et al., 2021; Vandevijvere, De Ridder, et al., 2019; Wang et al., 2021). 

Although fast foods were identified as the highest contributor in our findings, the above 

studies placed fast food items such as burgers and hot dogs within the processed meats 

category, explaining the slight discrepancy in findings. The inclusion of industrially produced 

breads and similar staples in the UPF category under NOVA has been debated, particularly in 

high-income countries where such products are dietary staples and often fortified (Monteiro 

et al., 2019; Petrus et al., 2021). Therefore, their regular consumption in the NZ diet may 

partly explain their substantial contribution to total UPF intake in our study. Future research 

should consider whether bread and bread products are associated with poor health outcomes 
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in the same way as other foods categorised as UPF according to NOVA. However, with bread 

being a large staple in the NZ diet, it is also important to consider what foods may replace 

bread and bread products in the diet. Alternative choices could have differing nutritional 

implications, especially considering the mandatory fortification of breads with folic acid and 

iodine in NZ (Food Standards Australia New Zealand, 2025).  

 

In the NZ context, while nationally representative data on UPF intake using the NOVA 

classification is limited, past surveys provide indirect support for our findings. The 2002 NZ 

National Children’s Nutrition Survey reported high consumption of discretionary foods such 

as snack foods, bread products, confectionery, sugary beverages, and fast foods, many of 

which align with UPFs under NOVA (Ministry of Health, 2003). Similarly, the 2008/09 NZ 

Adult Nutrition Survey found that adults (those aged 15 years and above) were consuming 

large proportions of energy from nutrient-poor, highly processed foods (University of Otago 

and Ministry of Health, 2011). The types of foods reported to be frequently consumed 

correspond with major UPF subgroups identified in our analysis. These findings are 

particularly concerning given the increased nutritional needs of adolescents and the strong 

evidence linking UPF consumption to poor diet quality, excess body weight, and long term 

cardiometabolic risk (Das et al., 2017; Neri, Martínez-Steele, et al., 2022; Neri, Steele, et al., 

2022).  

 

Food retail stores including fast food outlets, convenience stores, and bakeries are highly 

concentrated around schools within urban areas in NZ (Brien et al., 2023). In addition to this 

high availability, unhealthy food and beverages are aggressively marketed to children and 

adolescents through various advertising channels (Brien et al., 2023). These marketing 

strategies significantly influence adolescents’ food preferences and purchasing decisions 

(Tsochantaridou et al., 2023). Notably, peak exposure to such advertisements occurs on 

weekdays before and after school, further increasing the likelihood of consumption during 

these times (Liu et al., 2019). This environment likely contributes to the high intake of fast 

food and takeaway items, biscuits, cakes, and bread products identified in this study. 
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3.17. Associations between UPF intake and sociodemographic 

characteristics 

Our findings suggest that UPF intake was associated with sociodemographic context. In this 

study, the highest UPF intakes were observed among females, students residing in the 

Waikato region, those attending schools in any size urban area, and those not participating in 

the school lunch programme.  

 

Eligibility for the government-funded school lunch programme emerged as a protective factor 

against UPF intake in our study. Participants attending schools eligible for the scheme 

consumed a significantly lower amount of UPFs compared to their peers in ineligible schools. 

The Ka Ora, Ka Ako school lunch programme is a government initiative aimed to provide 

funded lunch meals at schools with high socioeconomic need to reduce food insecurity and 

boost child development and learning (Ministry of Education, 2025). Ka Ora, Ka Ako is 

guided by the Ministry of Education nutrition standards for menu design and development 

(Ministry of Health, 2022b). These structured nutrition standards likely reduce students’ 

reliance on convenience foods typically brought from home or purchased from nearby outlets 

or school canteens. Comparable results have been observed in Brazil, where adolescents 

attending public schools have lower intake of UPFs compared to private schools due to 

participation in the Brazilian School Food Program (PNAE) (Boklis-Berer et al., 2021; 

Gonçalves et al., 2023; Noll et al., 2019). By increasing access to balanced, whole food-based 

meals during the school day, school lunch programmes may help displace more energy dense, 

nutrient poor processed alternatives. 

 

Interestingly, females exhibited a significantly higher intake of UPF energy compared to male 

participants in our study. Previous findings regarding associations with UPF intake and sex 

have been inconclusive. Males have been found to consume significantly more energy from 

UPFs within some international contexts, including Colombia and Portugal (Khandpur et al., 

2020; Magalhães et al., 2021), whereas no significant associations have been found in the 

UK, Belgium, Mexico, and the USA (Chavez-Ugalde et al., 2024; Dicken et al., 2023). 

Females comprised over half of our sample size (62.5%), with a large majority of the female 

participants attending schools outside of the school lunch programme, with lower 
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socioeconomic deprivation, which is likely a contributing factor to the significant association 

found here.   

 

Waikato based participants showed the highest intake of UPF energy, compared to Auckland 

and BOP participants. These findings align with the Waikato Regional Foodshed Analysis 

(2025) showing that despite agricultural abundance in the region, food insecurity is apparent. 

Although the region is a mass producer of fresh and minimally processed foods, these 

products are largely exported reducing availability and access within the region. Key food 

groups such as fruits, legumes and nuts, grain crops, and aquaculture are produced in 

insufficient quantities to meet local needs (Waikato Wellbeing Project, 2025). These deficits 

may be compensated by importing PFs and UPFs to meet dietary demands.  

 

3.18. Associations between UPF food group intake and 

sociodemographic factors  

Analysis of UPF food group intake revealed notable sociodemographic differences. Fast 

foods and takeaways were the largest contributors to UPF intake overall, particularly among 

males and participants residing in Auckland compared to other regions. Within this study, a 

greater proportion of students within the Auckland region (74%) were eligible for the school 

lunch programme compared to Waikato (67%) and BOP (24%), indicating that students in 

Auckland were from areas of greater deprivation. Previous NZ based literature has identified 

that food retailers and fast food chains are more accessible in areas of greater socioeconomic 

deprivation compared to areas of lower socioeconomic deprivation, which may partially 

explain the significant findings by regional fast food intake within this study (Sushil et al., 

2017; Wiki et al., 2019).  

Females consumed significantly more energy from biscuits, cakes, and desserts, a finding 

consistent with studies from Brazil and Belgium (Gonçalves et al., 2023; Vandevijvere, De 

Ridder, et al., 2019). Bread and bread products were consumed in significantly higher 

amounts in rural residing adolescents compared to any size urban area. The NZ Healthy 

Location Index shows that rural communities have poorer access to supermarkets, potentially 

reducing purchase options resulting in greater intake of bread and bread products within this 

group (Marek et al., 2021).  
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3.19. Strengths and limitations  

One key strength of this study is the use of Intake24, a validated, self-administered online 24-

hour dietary recall tool. Intake24 has been extensively field-tested and shown to provide 

comparable accuracy and precision to traditional interviewer-led multiple-pass recall 

methods, yielding similar estimates of energy intake (Bradley et al., 2016; Foster et al., 

2014). Its interactive, user-friendly format and automated coding make it particularly well-

suited for large-scale dietary assessments in adolescent populations (Rowland et al., 2018). 

This method of dietary data collection reduces interviewer bias, and social desirability 

effects, which play a large role when assessing intake of discretionary and processed foods in 

adolescents and children (Pérez-Rodrigo et al., 2015). Additionally, our study is among the 

first to use the Intake24 tool specifically adapted to the NZ food environment (Ni Mhurchu et 

al., 2023). The large, representative sample size of the study is a further strength. Dietary data 

was collected in 631 adolescents from diverse ethnic and socioeconomic backgrounds across 

the Auckland, Waikato, and BOP regions in NZ. The diverse sample enhances the 

generalisability of the findings to the broader NZ adolescent population.  

 

There were also limitations within this study. Firstly, dietary intake was assessed using a 

single 24-hour recall, which may not accurately reflect an individual’s usual intake, especially 

given the day-to-day variability in adolescent eating patterns (Baranowski & Willett, 2012). 

Secondly, the adolescent population is known to be prone to both under and over reporting of 

dietary intake often influenced by social desirability, recall ability, and levels of food literacy 

(Foster & Bradley, 2018; Livingstone & Robson, 2000). However, with the use of the 

Intake24 software mentioned above, it is likely these factors were mitigated to some extent. 

While the NOVA classification provides a useful framework for categorising foods based on 

level of processing, there is potential for misclassification of certain foods, which may lead to 

overestimation or underestimation of UPF intake (Jung et al., 2025; Petrus et al., 2021). 

Finally, convenience sampling is another important limitation to consider. More than 300 

schools were contacted and only 16 were included in our final analysis. Whilst this sample 

provided a diverse range of socio-demographic contexts, this sample is not necessarily 

representative of the entire NZ adolescent population.  
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3.20. Conclusion  

In this study, UPFs contributed a substantial proportion of total energy intake among NZ 

adolescents. Fast foods and takeaways, bread products, and biscuits, cakes and desserts were 

the leading contributors to UPF intake. The highest UPF intakes were observed among 

females, students residing in the Waikato region, those attending schools in any size urban 

area, and those not participating in the school lunch programme. These findings add to the 

body of literature on adolescent dietary patterns in NZ and provide important information 

regarding UPF intake using the NOVA classification system, enabling comparisons with 

international data. Results suggest that the dietary behaviours seen in NZ adolescents may 

reflect broader global trends in food processing and consumption. Future research should 

consider using multiple non-consecutive 24-hour dietary recalls to confirm these findings 

align with habitual intake, and further investigations should be conducted into the influence 

of food environments, food marketing, and regional food access on UPF consumption in NZ 

adolescents.  
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Chapter 4: Conclusions and recommendations 

 

4.1 . Achievement of aims and objectives 

The aim of this research was to describe UPF intake and associations with sociodemographic 

factors among NZ adolescents. The specific objectives were to (1) describe UPF intake and 

sources of UPFs and (2) describe the association between UPF intake and sociodemographic 

factors (sex, age, region, urban/rural, school lunch programme eligibility) among NZ 

adolescents. This study found that UPFs contributed to 63% of TDEI among adolescents, 

with top sources including fast foods/takeaways; bread and bread products; and biscuits, 

cakes and desserts, contributing to 12.2, 7.9, and 7.5% of TDEI, respectively. The second 

objective revealed that females, students in the Waikato region, those living in small and 

medium urban areas, and students not eligible for the school lunch programme consumed 

significantly more energy from UPFs (p<0.05). Collectively, these findings fulfilled the 

overall aim by providing a comprehensive understanding of UPF contribution to adolescent 

diets in New Zealand and identifying key sociodemographic differences.  

 

4.2. Research impact 

This study provides the first detailed description of UPF intake among NZ adolescents, using 

the NOVA classification system. The findings from this study suggest that UPFs contribute 

substantially towards TDEI in NZ adolescents with significant variation across 

sociodemographic contexts. These insights are critical for informing equitable national 

nutrition policies and intervention strategies, particularly within school environments and 

communities with higher UPF consumption. These findings may inform targeted public 

health interventions aimed at improving access and affordability of whole/minimally 

processed foods thereby supporting healthier dietary patterns among New Zealand 

adolescents. Under the previous Ka Ora, Ka Ako (school lunch programme) model, students 

eligible for this programme consumed significantly less UPF energy compared to students 

who were ineligible for the programme. This suggests that the provision of free, healthy 

school lunches may help reduce reliance on UPFs and improve overall dietary quality among 

adolescents. As the programme continues to evolve, monitoring its impact on adolescent 

dietary intake will be essential for evaluating its effectiveness and ensuring that it contributes 
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to long-term improvements in adolescent health and wellbeing. These findings may also 

inform further school-based initiatives, including the development or refinement of individual 

school nutrition policies, to better support healthy dietary behaviours among adolescents.a  

Given the substantial amount of time adolescents spend in schools, the school environment 

plays a pivotal role in shaping their eating behaviours and food choices. School based 

interventions such as nutrition education sessions for staff and students and mandating a 

healthy food and drink policy for school canteens, fundraising events, and field trips may 

contribute to improving consumption of whole foods whilst displacing dietary UPFs 

(Medeiros et al., 2022; Ochoa-Avilés et al., 2017).  

The high intake of UPFs found in our study reflects changes that need to be implemented at a 

structural level. Introducing legislation restricting the marketing of unhealthy foods to 

children and adolescents may play a role in aiding the reduction of UPF consumption 

(Boyland et al., 2022; Taillie et al., 2019). This could involve abolishing all advertising of 

high fat high sugar foods within school zones nationwide, restricting the use of cartoon 

characters and associated influencers or celebrities popular with children on certain food 

products, and utilising time-based scheduling restrictions on television. A combination of all 

these techniques mandated at the government level could lead to significant improvements in 

adolescent nutrition and reducing UPF energy intake in this population. Simply employing a 

single strategy to overcome UPF consumption in adolescents alone is not enough, multi-

component interventions that combine education, government policy, and local food 

environments are all required to make a difference. Currently in NZ, little is being done in 

this space with much room for advancements in this area.  

Finally, whilst bread and bread products were among the top food group contributors within 

this study, caution should be taken when developing policies and recommendations based 

solely on the levels of food processing according to NOVA. Industrialised breads are a staple 

in NZ households, therefore advising against the consumption of breads may have nutritional 

consequences that could disproportionately affect households in which bread is a low cost 

accessible option (University of Otago and Ministry of Health, 2011). The use of iodised salt 

and folic acid in breads is mandatory in NZ, due to low quality local soils and the risk of 

neural tube defects in pregnancy, further proving their nutritional contribution to NZ diets.  

(Food Standards Australia New Zealand, 2025). Distinguishing against discretionary and non-
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discretionary UPFs will play an important part in the development of nutrition policy 

surrounding UPFs in NZ.   

 

4.3. Strengths 

This study had numerous strengths, including gathering data from an ethnically and 

socioeconomically diverse population of adolescents. Within our sample, we had a sufficient 

proportion of participants that identified as Māori and Pacific ethnicities. Gathering data from 

these groups is important as they often experience higher rates of nutrition-related health 

inequities in comparison to European populations in NZ (Ministry of Health, 2024b). 

Furthermore, the large proportion of Māori and Pacific participants enhances the 

generalisability of our results. We utilised a multiple pass self-administered online 24-hour 

recall software, Intake24. The multiple pass method allows participants to review their food 

and beverage intake at numerous points throughout the duration of the recall, giving ample 

opportunity for participants to add any missed food items or drinks. This method has been 

shown to have the least over and underestimation of all dietary assessment methods when 

used on an adolescent population (Rankin et al., 2010).  

Additionally, the use of the online software to gather dietary information reduces social 

desirability bias in respondents whilst providing a similar level of agreement to interviewer-

led recalls at the population level, supporting their validity for estimating group intakes 

(Bradley et al., 2016; Drapeau et al., 2024). Finally, our study identified the top food group 

contributors to UPF intake across sociodemographic contexts. This level of detail moves 

beyond describing overall UPF intake to highlight which specific food categories are most 

consumed across different groups. This information is valuable for informing targeted 

nutrition interventions and policies directed to address inequities across various groups.  

 

4.4. Limitations 

Several limitations exist within the current study. Firstly, due to the cross-sectional nature of 

the research, we cannot infer causality, and we are limited to drawing associations between 

UPF intake and sociodemographic factors only. Cross-sectional data represents only a single 

snapshot in time which may not reflect seasonal or long-term patterns of dietary consumption 

(Cummings, 2018). Within our study we collected only a single 24-hour recall from all 
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participants. Day to day dietary intake is highly variable across individuals, therefore a single 

24-hour recall is not representative of a participants usual intake (Baranowski & Willett, 

2012). On an individual basis a minimum of 2-5 24-hour dietary recalls are required to 

estimate intake (Castell et al., 2015). However, due to the large sample size of our study, a 

single 24-hour recall is sufficient for estimating the mean of the population (Baranowski & 

Willett, 2012). The multiple source method (MSM) is a viable option for estimating usual 

dietary intake by accounting for within person variation in a sub sample of participants, 

providing more accurate intake distributions for the entire study population (Haubrock et al., 

2011).  

Secondly, gathering dietary data from an adolescent population presents unique challenges. 

Energy under reporting tends to increase as children age and difficulties arise when 

adolescents transition from parental reporting to self-reporting of dietary intake, of which the 

onus falls on the adolescent rather than the parent as a proxy measure (Livingstone & 

Robson, 2000). Combining this responsibility with declining levels of interest in reporting 

food intakes, sporadic and irregular eating patterns, and differing eating contexts results in 

less accurate dietary data (Livingstone & Robson, 2000). In addition, females and adolescents 

with a greater BMI tend to under report due to social desirability bias (Livingstone & Black, 

2003). Within our results, we excluded adolescents with reported energy intakes below 2,100 

kJ (500 kcal) to reduce the influence of inaccurate reports. By utilising the online format to 

gather data, this may have led to improved engagement in comparison to interviewer 

administered or hard copies of the 24-hour recall (Forster et al., 2016).  

It is important to note that the use of the NOVA classification system in this study has several 

limitations within the NZ context. The NZ Food Composition Database does not include 

information on the degree of processing, which may have introduced some misclassification 

when assigning foods to NOVA categories (Plant and Food Research, 2024). Moreover, 

common NZ mixed dishes and culturally specific items may not align entirely with a single 

NOVA category, requiring subjective decision and expert consensus that may differ between 

researchers.   

Lastly, it should be noted that our sample had a significantly larger proportion of females in 

comparison to males. This imbalance may reduce the representativeness of the sample in 

relation to the wider adolescent population and may bias overall intake estimates. This further 

limits the generalisability of our results. Previous literature has noted that females are often 
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overrepresented in studies of eating behaviour and nutrition, with young women more likely 

than men to volunteer, potentially introducing participation bias in studies (Klinge & de Vet, 

2024).  

 

4.5. Recommendations and suggestions for further research 

The current study provided an overview of UPF intake among NZ adolescents and 

highlighted differences between sociodemographic contexts. However, due to the cross-

sectional design and use of a single 24-hour recall, there are limitations in the conclusions 

that can be drawn from our findings. These limitations present several opportunities for future 

research.  

For the future, it would be beneficial to undertake longitudinal research to establish the 

relationship between UPF consumption and health outcomes in differing age groups over 

time. Furthermore, the need to gather two 24-hour recalls in a subsample of participants, 

using the MSM, in future research is important to improve the accuracy and reliability of 

dietary intake estimates, as a single recall may not capture day-to-day variation in food 

consumption, particularly for UPFs that may be consumed irregularly (Baranowski & Willett, 

2012; Haubrock et al., 2011).  

Additionally, our study did not analyse differences in UPF intake across ethnic groups. In NZ, 

health inequities between differing ethnicities are well documented, with European and Asian 

ethnicities experiencing better health outcomes across many different domains when 

compared to Māori and Pacific ethnicities (Ministry of Health, 2024b). Examining ethnic 

differences in UPF intake is therefore essential when shaping future nutrition policy and 

intervention within NZ to ensure the health system is responsive and contributes to achieving 

equitable health outcomes for priority populations.  

Lastly, opportunity to investigate consumption contexts including when, where, how, and 

with whom UPFs are being consumed will generate deeper understanding into eating 

behaviours in adolescents. Alongside this, gathering dietary data from a nationally 

representative sample, in the form of a national nutrition survey (NNS), will give a current 

picture of UPF intake nationwide as the last NNS was conducted in 2008/09 for the adult 

population, and 2002 for children (Ministry of Health, 2003; University of Otago and 

Ministry of Health, 2011). Although large, our sample was not representative of the entire NZ 
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adolescent population as only 16 schools were included out of over 300 contacted. Therefore, 

an updated NNS would offer the prospect to investigate UPF intake not only in adolescents 

but across all age groups.  

 

4.6. Conclusion  

In conclusion, this research found that UPFs contribute a significant amount of energy within 

the adolescent diet with the top sources being fast foods and takeaways; bread and bread 

products; and biscuits, cakes and desserts. We also concluded that females, students in the 

Waikato region, living in small and medium urban areas, and students not eligible for the 

school lunch programme consumed significantly more UPFs. To reduce UPF consumption 

among this population, multi-component public health interventions that combine food 

environments, regional food access, school-based initiatives, and national legislation are 

required. Further research involving a nationally representative sample utilising the MSM, 

and investigations into eating contexts are needed to promote a fuller understanding of the 

influences on UPF consumption across all age groups.   
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Supplementary materials 

Supplementary Figure 1: Intake of NOVA processing groups by sociodemographic variable 
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Supplementary Figure 2: UPF food group intake across sociodemographic factors 
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Supplementary Table 1: Percentage of energy from UPF food groups according to sociodemographic factor 

1(p≤0.05). 2(p≤0.01). 
3BOP participants consumed significantly more bread and bread products (p<0.001) to Auckland, and significantly less fast food/takeaways (p=0.017). BOP participants 
consumed significantly less carbonated drinks (p=0.034) compared to Waikato participants. 
4Rural participants consumed significantly more grains, pasta, noodles than both major and large urban and medium and small urban participants (p=0.003). Rural 
participants consumed significantly more bread and bread products than medium and small urban participants (p<0.001). 
 

 

Indicators Bread and 
bread 
products 
(%) 

Biscuits, 
cakes, 
desserts 
(%)  

Breakfast 
cereals 
(%) 

Cheese 
and 
cheese 
products 
(%) 

Chips, 
crackers, 
nuts, salty 
snacks 
(%) 

Chocolate, 
confectionary 
(%) 

Fast 
foods/takeaways 
(%) 

Grains, 
pasta, 
noodles 
(%) 

Carbonated 
drinks (%) 

Sex          
  Male 7.0±12.1 5.8±12.61 2.8±6.1 0.03±0.31 3.3±9.1 2.5±9.3 11.3±20.5 2.3±7.7 4.7±9.01 

  Female 8.1±12.0 8.8±12.5 8.1±12.0 0.2±0.8 6.1±11.0 2.6±8.0 12.6±20.0 2.3±7.7 2.9±6.3 
Age          
  <16  12.0±14.01  9.6±12.0 3.1±7.0 0.1±0.6 8.2±13.11 2.2±6.2 9.6±18.8 1.6±6.2 2.1±4.71 

  ≥16 6.5±11.0 7.4±12.7 2.8±6.8 0.1±0.8 4.4±9.4 2.6±8.9 13.0±20.1 2.5±8.1 3.9±8.1 
School region          
  Auckland  5.7±10.4 7.0±12.8 2.5±6.4 0.1±0.4 5.1±10.6 2.8±9.3 14.2±22.01 2.6±7.6 3.9±7.7 
  Waikato 7.8±11.4 7.3±10.7 3.8±8.5 0.2±1.0 4.6±11.0 3.0±11.2 13.5±21.0 2.2±8.4 4.6±8.2 
  Bay of Plenty3 10.7±14.21 8.4±12.8 2.7±5.8 0.2±1.1 5.6±10.1 2.4±6.7 9.2±16.2 2.1±7.6 2.5±6.71 

School area          
  Major and large urban 7.5±11.5 7.8±12.8 2.6±6.2 0.1±0.8 0.1±0.8 2.7±8.4 12.1±20.0 2.2±7.1 3.3±7.1 
  Medium and small urban  7.6±11.4 7.6±11.4 3.6±8.2 0.2±0.9 0.2±0.9 2.9±11.0 14.0±22.1 2.0±7.8 4.7±8.8 
  Rural4 19.8±22.21 1.1±2.7 1.5±5.5 0.5±1.6 0.5±1.6 0.02±0.07 4.2±10.1 8.3±16.82 1.4±2.7 
School lunch programme 
eligibility 

         

  Yes 6.9±12.6 6.6±12.1 3.0±7.3 0.1±0.5 4.3±10.2 2.5±9.2 13.7±22.0 2.5±8.1 4.0±7.9 
  No 9.1±11.6 8.8±12.6 2.6±5.8 0.2±1.1 6.2±10.8 6.2±10.8 10.6±17.1 2.2±7.2 2.9±7.0 
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Supplementary Table 1 continued  

 

1(p≤0.05). 
2 BOP participants consumed significantly more ‘other’ UPFs compared to Auckland (p=0.031) and Waikato (p=0.008) participants. 
 
Notes: Values are expressed as mean±SD. Differences between groups were tested using independent t-tests and one way ANOVA. Post hoc comparisons 
using Tukeys HSD adjustment after ANOVA. 
 
Abbreviations: UPF = ultra-processed food. 

Indicators Non-
carbonated 
drinks (%) 

Tea, coffee, 
hot 
chocolate 
(%) 

Milk, milk 
alternatives, 
milk drinks (%) 

Meat and 
meat 
products 
(%) 

Meat 
alternatives 
(%) 

Mixed 
dishes 
(%) 

Vegetables 
(%) 

Spreads 
and 
sauces 
(%) 

Other 
(%) 

Sex          
  Male 2.1±6.1 0.3±1.61 3.2±9.2 5.5±10.7 0 2.8±8.6 0.4±2.1 1.7±3.7 2.7±7.6 
  Female 2.4±6.4 0.7±3.0 3.1±7.4 4.1±8.8 0.1±1.5 2.3±6.6 0.7±3.8 1.8±3.3 2.8±5.6 
Age          
  <16  1.9±4.9 0.5±2.2 2.6±5.2 4.0±9.0 0 1.9±4.9 0.4±2.3 1.7±2.4 3.5±6.0 
  ≥16 2.4±6.6 0.6±2.8 3.3±8.6 4.7±9.6 0.1±1.4 2.6±7.6 0.7±3.7 1.8±3.7 2.5±6.4 
School region          
  Auckland  2.2±6.8 0.6±2.9 2.8±7.8 4.4±9.6 0 3.0±8.8 0.3±2.3 1.6±3.0 2.3±6.7 
  Waikato 3.6±8.2 1.1±3.5 3.1±8.2 5.0±10.6 0 2.7±7.2 1.2±4.3 1.8±4.1 1.7±4.1 
  Bay of Plenty2 2.0±7.2 0.4±2.0 3.3±7.6 3.9±8.3 0.2±2.1 2.0±7.2 0.7±3.7 0.7±3.7 3.7±6.41 

School area          
  Major and large urban 2.1±6.4 0.5±2.6 3.1±7.8 4.2±9.1 0.1±1.4 2.5±7.8 0.5±3.0 1.8±3.2 2.9±6.6 
  Medium and small urban  3.4±7.9 1.0±3.3 3.0±8.0 5.1±10.5 0 3.0±8.7 1.0±4.0 1.9±4.3 2.0±4.5 
  Rural 2.5±6.0 0.6±2.6 3.0±8.1 1.8±6.9 0 0.5±1.7 1.3±4.3 1.0±2.1 1.4±6.1 
School lunch 
programme eligibility 

         

  Yes 2.4±7.1 0.6±2.8 2.7±8.0 4.4±9.8 0 3.0±9.0 0.7±3.5 1.6±3.5 1.8±6.1 
  No 2.4±6.4 0.6±2.8 3.6±7.4 4.2±8.1 0.1±1.8 2.0±6.3 0.5±3.1 2.1±3.4 3.6±6.1 
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Appendices 

 

A) Food Groupings (adapted from (Baraldi et al., 2018; Louzada, Martins, et al., 2015; 
Madalosso et al., 2023; Moubarac et al., 2017) 

UPF food group name 

 

Food and drink items 

Biscuits, cakes, and desserts Biscuits 

Custard 

Puddings 

Slices 

Doughnuts 

Muffins 

Cakes  

Crepes, fruit pies 

Jelly 

Ice cream 

Bread and bread products Commercial bread loaves 

Bagels 

Bread rolls 

Chapatti and naan 

Tortilla 

Crumpets 

English muffins 

Breakfast cereals Bran and corn flakes 

Granola 

Muesli 

Sachet oats/porridge  

Weetbix 

Chocolate cereals 

Rice bubbles 

Sultana bran 

Carbonated drinks Energy drinks 
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Coca-cola 

Lemonade 

Lemon, lime, bitters 

Fruit soft drinks 

Cheese and cheese products Processed cheese slices 

Cream cheese 

Cottage cheese 

Ricotta 

Chips, crackers, nuts, and other salty 

snacks 

Potato chips 

Vegetable chips 

Pea crisps 

Corn chips 

Popcorn 

Pretzels  

Prawn crackers 

Potato chips 

Rice cakes 

Chocolate and confectionary Chocolate bars 

Chocolate truffles 

M&M’s 

Rocky road 

Chocolate covered fruit 

Butterscoth sweets 

Lollipops 

Hard variety sweets 

Mints 

Chewing gum 

Licorice 

 

Fast foods/takeaways Burgers 

Breakfast muffins 

Pizza 
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Bacon and egg roll 

Meat pies 

Grains, pasta, noodles Microwave rice 

Filled pastas 

Egg noodles 

Wheat noodles 

Instant noodles 

Meat alternatives Falafel 

Tofu 

Plant-based meats 

Meat and meat products Canned meat and fish 

Bacon 

Ham 

Deli meats 

Sausage 

Crumbed meats and fish 

Battered meats and fish 

Burger patties 

Milk, milk alternatives, milk-based 

drinks, milk products 

Cows milk 

Plant-based milks 

Coconut cream 

Sour cream 

Iced chocolate 

Milkshake 

Up & Go 

Smoothies 

Condensed milk 

Yoghurts 

Mixed dishes Stir fry 

Mexican dishes 

Boil up 

Pasta dishes 
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Fried rice 

Curry 

Cottage pie 

Dumplings 

Casserole and stews 

Soups 

Sushi 

Salads 

Non-carbonated drinks Iced tea 

Tonic water 

Slushies 

Fruit juices 

Vegetable juices 

Sports drinks 

Flavoured water 

Other Alcohol 

Herb and spice mixes 

Muesli bars 

Sweetener and syrups 

Protein powder 

Stock 

Dried fruit 

Spreads and sauces Butter 

Margarine 

Jam  

Nut butters 

Mayonnaise 

Soy sauce 

Hummus 

Vegemite 

Gravy 

Mustard 
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Tea, coffee, hot chocolate Instant coffee 

Iced coffee 

Chai latte 

Bubble tea 

Vegetables and vegetable products Onion rings 

Frozen fries 

Hash brown 

Canned vegetables 

Wedges 

Cassava fries 

Olives 

 


