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Abstract
Introduction: There is growing evidence linking processed food consumption to adverse health outcomes, including obesity and associated cardiometabolic diseases and mental health and well-being. Understanding consumer awareness of food processing and its impact on food purchasing behaviours is crucial for informing public health policies and guidance. This study employs a comprehensive survey to assess three primary research objectives: (1) examining consumer understanding of processed food, (2) understanding processed food purchasing patterns in people living with obesity and food insecurity, and (3) identifying determinants of processed food purchasing behaviour. 
Methods and analysis: An online survey administered via the Prolific platform will be used for data collection. The survey (approximately 25 minutes) incorporates validated food security assessment tools and consumer behaviour research methodologies to provide insights into the complex relationships between food security status, health conditions, and processed food consumption patterns in the UK context. Study inclusion criteria include participants aged 18–64 years, residing in England or Scotland. A target of 600 participants will be set. A mixed-methods analysis will be used to present the findings. Statistical analyses will seek to adjust for selection and participation bias. Qualitative analyses will draw on thematic analysis.
Ethics and dissemination: Ethical approval will be obtained from Leeds Beckett University, UK. Anonymised study findings will be disseminated through scientific journals, conferences, institute websites and social media, and briefings tailored to policy, practice and the public, with the intention to inform future policy development for the food retail environment.
Background
 The NOVA classification system1 categorises foods into four groups based on the extent of processing. At one end are minimally processed food (MPF) items that require relatively little processing, such as fruits and vegetables (NOVA 1). At the other end are ultra-processed foods (UPF) (NOVA 4) that are industrially manufactured and composed of several ingredients, often including sugar, oils, fats, salt, and ingredients that you do not find in most kitchens, which have little or no dietary benefit2. The NOVA classification has been criticised for solely relying on the level of processing when some forms of processing, for example, milk pasteurisation to remove bacteria, or the chilling or freezing of vegetables to prolong shelf life, are beneficial3; however, it is currently the most commonly referred to categorisation of food processing3,4.
Food processing has seen a recent increase in interest, as the consumption of UPF foods in the UK has steadily increased5, over the past two decades. The UK now ranks as the second-highest consumer of UPFs globally, with approximately 56% of daily energy intake derived from these foods, second only to the United States (58%)5,6. This rise coincides with growing evidence linking the consumption of foods that are more processed to adverse health outcomes, including cardiometabolic diseases, common mental wellbeing disorders, and increased mortality7,8. However, there are uncertainties surrounding the quality of the available evidence4, with studies almost exclusively observational, where confounding factors or covariates, for example, social class and lifestyle behaviours4 or mental health and psychological traits9 may not be adequately accounted for. Furthermore, it is mechanistically unclear whether any associations with diet-related health outcomes may be due to the level and type of processing itself or the inclusion of particular additive ingredients.
Despite the need for further clarity on defining processed foods and methodological concerns, the increased processing of foods is often designed to enhance convenience, producing hyper-palatable and highly profitable foods, which displaces the consumption of more nutritious food categories. The UK food system creates structural conditions that systematically promote processed food consumption10. Economic prioritisation, retail consolidation, and supply chain dynamics11 favour industrial scale production methods that optimise shelf stability and profit margins. The food and drink manufacturing sector contributes £121 billion annually to national Gross Value Added, accounting for 20% of the total manufacturing sector11. Non-perishable processed foods occupy 68% of supermarket shelf space compared to 32% for fresh produce, reflecting their longer shelf life and higher profitability11. Food deserts (areas lacking fresh food retailers) disproportionately affect low-income areas,  with convenience stores and discount chains making up 34% of food outlets. These stores primarily stock processed foods due to lower refrigeration needs and transportation costs11. This retail architecture creates a self-reinforcing cycle where processed foods become the most visible and accessible option, especially for time- and resource-constrained households. Processed food consumption is unevenly distributed across populations and shaped by sociodemographic factors such as age, urbanisation, education, and income12.
 Food insecurity (FI) arises when individuals lack the financial means, social support, or physical access needed to obtain, prepare, or consume enough nutritious food to meet their dietary needs13. FI affects approximately 15% of UK adults, with 6% experiencing very low food security14. Individuals experiencing FI may rely more heavily on energy-dense, nutrient-poor foods, including increasingly processed foods15, due to economic constraints and limited food accessibility16,17, leading to a poorer quality diet. In a nationally representative US sample, Leung et al.18 reported a graded dose-response relationship, with adults experiencing very low food security consuming 55.7% of their energy intake from UPF’s compared to 52.6% among those with high food security.
Hall19 suggests that the modern food system, while successful in preventing hunger, has paradoxically created conditions that promote obesity through the proliferation of processed foods. Hall19 and Dicken & Batterham20 propose several causal pathways through which processed foods contribute to excess calorie intake and weight gain, which focus on their high energy density due to lower water content, rapid consumption rates that may outpace satiety cues, and hyper-palatability driven by synergistic combinations of salt, sugar, and fat. Hall21, within a residential controlled feeding study, demonstrated that when participants consumed ad libitum ultra-processed diets, they had greater energy intake and weight gain than when they consumed ad libitum non-processed diets, even when meals were matched for presented calories, energy density, macronutrients, sugar, sodium, and fibre20. Furthermore, in a two 8-week crossover randomised controlled feeding trial of 55 adults living with overweight and obesity in England, who were provided with ad libitum diets following the UK Eatwell Guide, MPF resulted in greater weight loss than diets high in UPFs22. 
Whilst these findings highlight the potential relationship between diets high in processed foods and energy intake, studies from the UK and Brazil reveal that many people cannot reliably identify different levels of processed foods23,24. In a recent UK survey, findings reported high general awareness of the term UPF but widespread inability to accurately classify foods23, highlighting the complexity of the classification. Repeating this work among people living with obesity (PLWO) and FI will provide insights into the lived experiences of people living with constrained food budgets. Local food environments are likely to produce different patterns of awareness, classification accuracy, and behavioural response to UPF messaging. Previous findings as part of the FIO Food study suggest that people facing FI often prioritise cost, shelf life, and convenience17,25–28, which increases exposure to and reliance on UPFs. PLWO may also experience competing health priorities that shape how processed food information is received and acted upon27. Robust evidence on the purchasing behaviours of PLWO and FI thus strengthens causal inference between the food environment and health outcomes, and makes policy recommendations defensible to stakeholders and decision-makers20.

Aims and Research Questions
This study addresses three primary research aims designed to examine the understanding, patterns, and determinants of processed food purchasing among UK consumers, with particular focus on a comparison between PLWO and FI populations and those not living with obesity and FI.

Aim 1: To examine UK adults' (PLWO vs not LWO and FI) understanding of terminology used to describe levels of food processing
Research questions:
· What proportion of UK retail customers have heard of the term “ultra-processed foods”?
· How do retail customers define and describe processed foods?
· What is retail customers' confidence in identifying different levels of processed food as per NOVA1 categorisation?
· Is there a difference between the understanding of food processing for PLWO and FI versus not LWO or FI?
Aim 2: To compare the self-reported purchasing patterns of processed foods in PLWO and FI vs not LWO and FI
Research questions:
· What are the frequency and types of processed food and beverage purchases among PLWO and FI vs not LWO and FI?
· How do processed food and beverage purchases purchasing patterns differ between PLWO and FI vs not LWO and FI?
· What role do demographic factors have on mediating the relationship between self-reported purchasing patterns of processed foods in PLWO and FI vs not LWO and FI?
· What role do situational factors have on mediating the relationship between self-reported purchasing patterns of processed foods in PLWO and FI vs not LWO and FI?
Aim 3. To examine the potential determinants of processed food purchasing patterns in PLWO and FI vs not LWO and FI
Research question:
· What are the potential determinants on processed food purchasing behaviours?
· How do potential food systems influence how processed food purchasing behaviours differ between PLWO and FI and not LWO and FI.

Method
This study will employ a cross-sectional survey design to capture PLWO and FI understanding, attitudes, and behaviours related to processed foods at a single time point. Working in collaboration with a major retail partner (~15% share of the UK grocery market), the survey will be coproduced to ensure its relevance to real-world food environments. The study will integrate Patient and Public Involvement and Engagement (PPIE) to guide development and data interpretation. STROBE checklist compliance will be used for cross-sectional study reporting29. 
Participants
A total of 600 adults (aged 18-64 years), who live in England or Scotland, will be recruited to take part in an online survey by Prolific Academic 30. A reCAPTCHA authentication will be used at the start of the survey to protect against bots and malicious programs. Attention checks will be built into the survey (e.g. “Please select ‘strongly agree’ to show you are not a robot”). Participants failing one of these attention checks will be excluded. Participants recruited via Prolific will receive compensation for time spent completing the survey at a rate of £7.68 per hour, pro rata to completion time (estimated 25 minutes). 
Sampling Strategy
We will use Prolific’s UK representative sampling31 as a starting frame and then apply our study‑specific filters. Participant eligibility for representative samples is calculated on the basis of their screening answers. Across our representative samples, we use up to 5 screening features as per Prolific’s sampling strategy30: age using five groups (18-24, 25-34, 35-44, 45-54 and 55+.years), sex (male and female), 'ethnicity (White, Mixed, Asian, Black and Other) (Combined 2021/2022 data for England & Wales, Northern Ireland and Scotland), political affiliation (Conservative, Labour, LibDem, Green, SNP, Reform, and other (comprising all other UK parties not listed, as well as participants who have either indicated they do not know which party to vote for or that they do not intend to vote), and current UK area of residence (East Midlands, England, East of England, London, England, North East, England, North West, England, Scotland, South East, England, South West, England, West Midlands, England, Yorkshire and the Humber, England). In addition to Prolific’s representative sampling, the following inclusion filters will be applied: 1) only participants aged 18-64 years, 2) only participants who live in England or Scotland, and 3) only participants who speak English. Participants will self-report height and weight to calculate BMI and self-report food-security status32. 
For analysis, we will apply post-stratification weights (Supplement 1) when necessary to align sample margins with population benchmarks on core demographics. We are planning not just to recruit PLWO and FI, as doing so would then not be generalisable. PLWO and FI will be assessed from the sample we recruit. We will evaluate participation/selection bias (for census variables) and undertake sensitivity analyses with and without weights and with different data‑quality thresholds, with the hope that this moves us closer to a truly generalisable sample. In doing so, we hope this removes or minimises any participation/selection biases that might be correlated with these characteristics. We will acknowledge limitations of Prolific recruitment, including coverage bias toward internet‑connected volunteers, and discuss how findings may not generalise to the most disadvantaged people not accessing online platforms. 
0. Patient and Public Involvement Engagement (PPIE)
A structured PPIE process has been used to develop the survey. Individuals with lived experience of obesity and FI joined codesign workshops to review draft questions, suggest everyday language alternatives, and propose realistic response options that reflect diverse processed purchasing contexts (Supplement 2). 
Measures
The survey instrument incorporates multiple validated measurement tools and custom-designed questions addressing the research objectives.
Demographics
Questions about demographics have been informed by the UK census data33 (Supplementary Material 1). Participants will be asked to provide their age (in years), country they currently reside in, height and weight (to calculate Body Mass Index), sex33, gender, first 3-4 characters of postcode, ethnicity33, daily functioning33, number of adults and children in household (to calculate household size), highest level of education, the supermarket used for most groceries (and who they shop with), dietary pattern classification (omnivore, vegetarian, vegan, etc.), and a health condition assessment, including disabilities affecting daily functioning (Table 1). 

Table 1 Demographic Survey Questions
	
	Item
	Possible responses

	1
	What is your age in years? Please select from the dropdown list below
	Dropdown list of ages 18-64 years 

	2
	Which country do you live in?

	England
Scotland

	3
	Height
	Please enter your height in [centimetres/inches]. If you're unsure, you can give your best estimate.

	4
	Weight
	Please enter your weight in [kilograms/pounds]. You may estimate if you're unsure.

	5
	What is your sex?
	Female
Male

	4
	Which gender do you identify with? Please select an option below.

	Woman 
Man 
Non-binary
Other (please specify)
Prefer not to say

	5
	Please provide the first 3-4 characters of your postcode in the text box below (if you are an undergraduate or postgraduate student temporarily living away from home, please provide details for your home/parent’s postcode).
	

	6
	Please choose one option from below that best describes your ethnic group or background:


	White British 
White Irish 
White Gypsy or Irish Traveller
Roma
Other white background (please specify) _______________________________

Black - Caribbean 
Black - African 
Other Black background (please specify) _______________________________

Asian - Indian 
Asian - Pakistani 
Asian – Bangladeshi
Asian - Chinese 
Other Asian background (please specify) _______________________________

Mixed - White and Black Caribbean 
Mixed - White and Black Africa
Mixed – White and Asian 
Other Mixed background (please specify) _______________________________

Any other (please specify) 


	7
	Are your day-to-day activities limited by a long-standing health problem or disability? 
	No
Yes, limited a little 
Yes, limited a lot

	8
	You said that you were limited [either a lot or a little – this wording will change depending on the answer to the previous question] because of a health problem or a disability. If you feel comfortable, please could you type below what health problem or disability you are referring to? You can write more than one if this is applicable. 
	Open question

	9
	How many adults (including yourself) live in your household? Please select an option below.
	One 
Two 
Three 
Four 
Five 
Six or more 

	10
	How many children (aged under 18) live in your household? Please select an option below.
	Zero
One 
Two 
Three 
Four 
Five 
Six or more 

	11
	What is the highest level of education you have obtained? Please select an option below.
	No formal qualifications 
GCSE or National 5 Qualification
College qualification such as A-level or Scottish Highers 
Apprenticeship
Undergraduate Degree or equivalent
Postgraduate Degree or equivalent
Prefer not to say

	12
	[bookmark: _Hlk119577147]How often do you shop (in-store or online) at the following supermarkets?
	Options: always, often, sometimes, rarely, never

Aldi
Asda
Co-Op (The Co-Operative)
Lidl
M&S (Marks and Spencer)
Morrisons
Ocado
Sainsburys
Scotmid Co-operative
Tesco
Waitrose
Iceland
Farm Foods
Other______________ 

	13
	Would you consider yourself as someone who primarily shops for groceries online?
	Yes
No

	14
	Who do you do most of your grocery shopping with? Please select one option below:
	Alone
Spouse/Partner
Children
Other relative(s)
Friend(s)
Neighbour(s)
Carers
Others please specify ___

	15
	Do your grocery shopping habits change when you shop with this/these person(s)?
	Yes
No

	16
	How do your grocery shopping habits change? 
	Open-ended question

	17
	Which of the following best describes your current diet? Please choose one from the list below.

	Omnivore (eats meat or fish)
Vegetarian (eats no fish or meat)
Pescatarian (does not eat meat but does eat fish)
Vegan (eats no food/drink derived from animals)
Flexitarian (mainly vegetarian but occasionally eats meat)
None of these
Prefer not to say
Other



Food Insecurity
Household food insecurity will be assessed using the 10-item scale U.S. Household Food Security Survey Module32 (Table 2). For the 10 items, responses of ‘Yes’, ‘Often’, ‘Sometimes’, ‘Almost every month’, and ‘Some months but not every month’ will be coded as affirmative (i.e., given a score of 1). The sum of affirmative responses to the 10 questions in the Adult Food Security Scale is the household’s raw score. Higher scores are indicative of greater food insecurity.

Table 2 10-item scale U.S. Household Food Security Survey Module
	
	Item
	Possible responses

	1
	I worried whether (my/our) food would run out before (I/we) got money to buy more.” 
Was that often true, sometimes true, or never true for (you/your household) in the last 30 days?
	Often true
Sometimes true
Never true
Do not know

	2
	The food that (I/we) bought just didn’t last, and (I/we) didn’t have money to get more. 
Was that often true, sometimes true, or never true for (you/your household) in the last 30 days? 
	Often true
Sometimes true
Never true
Do not know

	3
	(I/we) couldn’t afford to eat balanced meals.”
Was that often, sometimes, or never true for (you/your household) in the last 30 days?
	Often true
Sometimes true
Never true
Do not know

	
	[if often true or sometimes true to one or more of Q1, Q2, Q3, show rest of question. If not, skip to end of question]
	

	4
	In the last 30 days, did (you/you or other adults in your household) ever cut the size of your meals or skip meals because there wasn't enough money for food?
	Yes
No (Skip 5)
Do not know (Skip 5)


	5
	[IF YES to Q4, ask] How often did this happen—almost every week, some weeks but not every week, or in only 1 or 2 weeks?
	Almost every week
Some weeks, but not every week
Only 1 or 2 weeks
Do not know

	6
	In the last 30 days, did you ever eat less than you felt you should because there wasn't enough money for food?
	Yes
No 
Do not know

	7
	In the last 30 days, were you ever hungry but didn't eat because there wasn't enough money for food?
	Yes
No 
Do not know

	8
	In the last 30 days, did you lose weight because there wasn't enough money for food? 	
	Yes
No 
Do not know

	
	[if often true or sometimes true to one or more of Q4, Q6, Q7, Q8 show the rest of question. If not, skip to the end question]
	

	9
	In the last 30 days, did (you/you or other adults in your household) ever not eat for a whole day because there wasn't enough money for food? 
	Yes
No (skip 10)
Do not know (skip 10)


	10
	IF YES Q9 - How often did this happen—almost every week, some weeks but not every week, or in only 1 or 2 weeks? 
	Often true
Sometimes true
Never true
Do not know




Awareness of food processing
Questions will assess the awareness and familiarity with food processing terminology, participants' knowledge of definitions and descriptions of food processing, and confidence in identifying different levels of processing within foods. Whilst there are several different classification methods for UPFs, this study will use those proposed by NOVA1,2. Participants are also asked about the term ‘UPF’ and health concern levels regarding UPF consumption. The term UPF (NOVA 4) is used within these questions, rather than processed foods (NOVA 1,2 and 3), to align with the questions as asked within the literature23,24.

Table 3 Survey Processing Questions, from previous literature23,24 
	
	Question
	Response

	1
	Have you heard of ultra-processed foods?23,24 
	Yes
No
Not sure

	2
	Do you know what ultra-processed foods are?23,24 
	Yes
No
Not sure

	3
	How would you describe ultra-processed foods?24 
	Open text

	4
	Do you think about whether a food is ultra-processed when deciding whether or not to purchase it?23
	Yes [proceed to Q5]
No [proceed to Q6]
Not sure [proceed to Q5]

	5
	Please explain your thoughts about whether a food is ultra-processed when deciding whether or not to purchase it?23
	I never purchase any ultra-processed foods
I tend to avoid purchasing ultra-processed foods, 
I think about it, but it does not influence my decision to purchase ultra-processed foods
I tend to mainly purchase ultra-processed foods, 
I only ever purchase ultra-processed foods
Not sure 
Other, please explain. 

	6
	Would you feel confident in identifying whether a food is an ultra-processed food or not?23 
	Yes
No
Not sure
Other

	7
	Do you have any concerns about the health effects of the processing of foods? 
	Not at all concerned
Slightly concerned
Somewhat concerned
Very concerned
Extremely concerned
Not sure
Other (please explain)

	8
	Please  can you categorise the following foods as either ultra-processed foods or non-ultra-processed foods?23,24 
	UPF 
Baby formula (group 4) 
Breakfast cereals (group 4) 
Shop-bought frozen, pre-packaged burgers (group 4) 
Shop-bought ice cream (group 4) 
Packaged bread (group 4) 
 
Non UPF 
Fruit in syrup (group 3) 
Maple syrup (group 2) 
Pasteurised yoghurt (group 1) 
Salted nuts (group 3) 
Smoked meat (group 3) 





Food Purchasing Behaviour Assessment
A comprehensive food‐purchasing behaviour assessment will examine the frequency of where and how often participants shop, their preferences for online versus in‐store purchasing, and the role of shopping companions in decision‐making. It will probe the key factors that guide processed purchasing patterns and preferences, and gauge price sensitivity alongside overall demographic and situational factors. Foods included in this assessment of food-purchasing behaviour are as listed within the NOVA categories1,2.

Table 4 Frequency of purchasing of processed food.  
I am going to ask you how often over the past 12 months you have purchased particular foods. 
	 
	Never or very rarely
	Once a month or less often
	2-3 times per month
	1-2 times a week
	3-6 times per week
	Once a day
	More than once a day

	Fresh vegetables
	 
	 
	 
	 
	 
	 
	 

	Frozen vegetables
	 
	 
	 
	 
	 
	 
	 

	Pickled vegetables
	 
	 
	 
	 
	 
	 
	 

	Canned vegetables
	 
	 
	 
	 
	 
	 
	 

	Dried vegetables
	 
	 
	 
	 
	 
	 
	 

	Fresh fruit
	 
	 
	 
	 
	 
	 
	 

	Frozen fruit
	 
	 
	 
	 
	 
	 
	 

	Canned fruit
	 
	 
	 
	 
	 
	 
	 

	Dried fruit
	 
	 
	 
	 
	 
	 
	 

	Fresh meat
	 
	 
	 
	 
	 
	 
	 

	Frozen meat
	 
	 
	 
	 
	 
	 
	 

	Canned meat
	 
	 
	 
	 
	 
	 
	 

	Salted meat
	 
	 
	 
	 
	 
	 
	 

	Reconstituted meat e.g. sausages or chicken nuggets
	 
	 
	 
	 
	 
	 
	 

	Fresh fish
	 
	 
	 
	 
	 
	 
	 

	Frozen fish
	 
	 
	 
	 
	 
	 
	 

	Canned fish
	 
	 
	 
	 
	 
	 
	 

	Eggs
	 
	 
	 
	 
	 
	 
	 

	Plain nuts
	 
	 
	 
	 
	 
	 
	 

	Seeds
	 
	 
	 
	 
	 
	 
	 

	Plant oil (e.g. olive oil or coconut oil)
	 
	 
	 
	 
	 
	 
	 

	Animal fat (e.g. cream, butter or lard)
	 
	 
	 
	 
	 
	 
	 

	Maple syrup
	 
	 
	 
	 
	 
	 
	 

	Sugar
	 
	 
	 
	 
	 
	 
	 

	Honey
	 
	 
	 
	 
	 
	 
	 

	Salt
	 
	 
	 
	 
	 
	 
	 

	Fresh bread e.g. from a bakery or homemade
	 
	 
	 
	 
	 
	 
	 

	Sliced bread
	
	
	
	
	
	
	

	Cheese
	 
	 
	 
	 
	 
	 
	 

	Wine
	 
	 
	 
	 
	 
	 
	 

	Beer
	 
	 
	 
	 
	 
	 
	 

	Cider
	 
	 
	 
	 
	 
	 
	 

	Sugar sweetened drinks
	 
	 
	 
	 
	 
	 
	 

	Confectionary
	 
	 
	 
	 
	 
	 
	 

	Ice cream
	 
	 
	 
	 
	 
	 
	 

	Savoury snack e.g. crisps
	 
	 
	 
	 
	 
	 
	 

	Ready-meals
	 
	 
	 
	 
	 
	 
	 

	Tinned soup
	 
	 
	 
	 
	 
	 
	 



Potential Processed Food-Specific Purchasing Determinants
The systematic assessment of potential purchasing determinants of processed foods will be measured using a 5-point Likert scale ranging from strongly disagree to strongly agree, and including don’t know. Determinants have been categorised under nine topics derived from the food system maps11 (Table 3). The purpose of these questions is to inform future food systems mapping activities that help to identify potential levers for behaviour change34.

Table 5 Determinants of food purchasing behaviour
	Topic
	Subtopic
	Question

	Economic Drivers

	Affordability

	1. When buying food products, I am influenced mainly by price35
2. The foods in my local (near home) stores are affordable for me.36

	
	Market Concentration and Choice
	3. When buying food products, I am heavily influenced by product sales or discounts35
4. The food stores where I can buy a variety of healthy foods are close to my home36

	Social Drivers

	Cultural and Traditional Influences
	5. When buying food products, I am influenced by my cultural background.
6. My family influence the foods I purchase.

	
	Social Norms and Peer Influence
	7. My friends influence the foods I purchase.
8. Social media influences the foods I purchase.

	
	Trust in Food Sources
	9. When buying food products, I am heavily influenced by the product brand35.
10. I trust the food safety standards of food within supermarkets regardless of their level of processing.

	Policy and Regulation Influences

	Food Standards and Labelling
	11. I often look at product labels for information about origin, sourcing and processing practices35
12. The health and nutritional information shown on the label is important when choosing a food product35

	
	Taxation and Subsidies
	13. Taxes added to food (for example, the sugar tax) influence my choices when purchasing food.

	Technology Influences

	Digital Platforms and E-commerce
	14. Food delivery apps make it easier for me to purchase processed foods.


	Environmental Drivers
	Seasonality and Climate
	15. It is important to me that the food I eat on a typical day is seasonal.37

	
	Sustainability Concerns
	16. It is important to me that the food I eat on a typical day is packaged in an environmentally friendly way38
17. When buying a food product, I prefer a long shelf life35

	
	Acceptability
	18. The foods in my local (near home) food stores are fresh and of good quality.36

	Infrastructure and Logistics

	Market Access and Convenience
	19. Transport links affect my ability to access different food retailers and, therefore, my choice of purchasing foods.
20. The food stores in my neighbourhood (near home), where I can buy a variety of healthy foods such as fruit and vegetables, are sufficient.36

	
	Supply Chain Transparency
	21. I prefer to buy local food products when possible35

	Health and Nutrition Awareness

	Dietary Guidelines and Health Campaigns
	22.  Government health campaigns and nutritional guidelines influence the food I buy.


	
	Personal Health Outcomes
	23. I usually select food products according to nutrition (e.g., calories, salt) and health properties35

	Equity and Fairness

	Working Conditions and Fair Trade
	24. It is important to me that the food I eat on a typical day is produced in a way that respects human rights37


	
	Supply Chain Ethics
	25. It is important to me that the company of the food I buy treats its workers fairly39
26. It is important to me that the food I eat on a typical day comes from countries I approve of politically38

	Additional Contextual Factors

	Time and Convenience
	27. The convenience of preparing and cooking the food significantly influences my food purchasing decisions.


Analysis
Missing data 
At the start of the survey, there will be a series of screening questions to ensure that participants meet the eligibility criteria (aged between 18-64-years, live in England or Scotland). Participants failing to meet these criteria will be routed to the end of the study, and the study will be terminated. Of eligible responses, if participants indicate that they 'Don't know' or 'Prefer not to say' to a demographic measure, these data will be coded as missing. Missing survey data can arise from various mechanisms and requires thoughtful handling to preserve validity and precision. Multiple imputation under a missing-at-random (MAR) assumption uses the relationships observed in the data to generate several complete datasets, combining estimates to reflect imputation uncertainty. Sensitivity analyses then apply alternative imputation methods or assumptions (including missing-not-at-random scenarios) to test how robust findings are to different approaches. A complete-case analysis offers a straightforward benchmark by restricting analysis to respondents with no missing values, highlighting potential biases introduced by exclusion. The decision on how to manage missing values will be taken following an initial sensitivity analysis.
	Analyses will be undertaken unweighted (i.e., risking bias) and reweighted according to UK Census data variables gender, ethnicity, and area of residence, for example by reweighting the demographics of our responses to those of the general population (e.g., if we only have 15% single person households, but there are 25% in the population, we need to uprate the amount in our analysis). A combination of quantitative and qualitative techniques will be used to address research questions. For processed food understanding, descriptive statistics will gauge participants’ awareness, confidence, and definitional accuracy, while open-text responses will undergo reflexive thematic analysis40,41, enabling systematic identification of patterns and themes while maintaining analytical flexibility and acknowledging researcher subjectivity in the interpretive process. Differences across population subgroups will be estimated with corresponding 95% confidence intervals. Purchasing patterns will be contrasted between PLWO/FI and those living without, deploying inverse probability weighting (IPW) to obtain prevalence estimates for the study sample reweighted to the target population for key demographic and background characteristics. Latent class analysis (LCA) will be considered to identify specific behavioural profiles within participant subgroups if meaningful subgroups are discernible. Potential determinants of processed purchasing behaviours will be explored using generalised linear models incorporating IPW and informed by a directed acyclic graph (DAG) to obtain causal estimates by sociodemographic, health, attitudinal, and contextual factors (and their interactions) to understand possible differences by demographic and background characteristics, household composition, and country.
Ethics
The study will adhere to the ethical standards by ensuring participant protection, informed consent, and robust data privacy. Participation will be voluntary, with clear information on study purpose and procedures, the right to withdraw at any time, and contact details for questions or concerns; participants may also choose to receive a summary of the study results. Data will be collected anonymously using a unique identifier system, with only minimal personal information gathered. All data will be transmitted and stored in encrypted form, in full compliance with UK GDPR requirements, and access will be strictly limited to designated research team members. Consent will be requested to follow up interested participants to gain further insights into future research on processed food. 
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Supplementary Material
Within the analysis of findings, inverse probability weighting (IPW), based on population prevalence estimates and desired precision levels, will be employed to ensure adequate representation of participants, including PLWO, living with FI, geographic regions across the UK, and sociodemographic characteristics (age, gender, income, and education). The UK 2021 Census provides comprehensive demographic information. The UK population at mid-2021 was estimated to be 67.0 million42, England was estimated at 56.5 million and Scotland at 5.5 million42. At the time of the 2021 Census, 60.7% of the population were aged between 18 and 64 years. 

Supplementary Material 1 Data to inform IPW for England and Scotland 
	Age Distribution 43–46
 
	Years
	England % 
	Scotland (%)

	
	18-24
	8.3
	8.3

	
	25-29
	6.5
	6.6

	
	30-34
	7.0
	6.4

	
	35-39
	6.7
	7.0

	
	40-44
	6.3
	7.7

	
	45-49
	6.4
	7.5

	
	50-54
	6.9
	8.3

	
	55-59
	6.8
	8.5

	
	60-64
	5.8
	7.6

	Sex Distribution46–48

	Female
	51.0 
	51.3

	
	Male
	49.0 
	48.7

	Ethnicity 46,49–51
	White 
	81.7 
	96.0

	
	Asian
	9.3
	2.7

	
	Black
	4.0 
	0.7

	
	Mixed 
	2.9 
	NR

	
	Other
	2.1 
	0.6

	Qualifications52–55

	Degree or above 
	33.9
	26.1

	
	2+ A-levels or equivalent
	18.1
	24.2

	
	Apprenticeship
	5.3
	NR

	
	5+ GCSEs A*–C or equivalent

	12.6
	13.7

	
	1–4 GCSEs A*–C or any other GCSEs/equivalent
	9.3
	9.5

	
	No formal qualifications
	18.1
	27.8

	
	Other/unknown
	2.7
	NR

	Food insecurity prevalence (https://enuf.org.uk/household-food-insecurity-in-the-uk/)
	
	15% of UK adults 

	Household Composition 56,57

	Single-person households
	30.1
	37.1

	
	Households with dependent children
	26.1 
	23.5

	
	Average household size (persons per household) 
	2.4 
	2.1

	Overweight and obesity prevalence, adults aged 18 years plus (2023-2024) 
	
	England - 64.5% 58
Scotland - 66% 59


NR – not reported



Supplementary Material 2 PPIE Input to the Survey Development 
	Question
	Recommendation
	Amendment

	Overall
	Available in different languages and formats?
	

	7
	The second option were myself and someone else. I am not usually involved. Should that not be there? I am usually involved. Next ones I am not.

	Who in your household is mainly responsible for the food shopping? * 
- Myself only
- Myself and someone else, I am not usually involved
- Someone else, I am not usually involved
- Other

	8
	Make clear we are referring to physical and mental health.

Maybe give an example of what you mean to help people think how it applies to themselves.
	Is your daily functioning limited because of a physical or mental health problem or disability which has lasted, or is expected to last, at least 12 months? 

	10
	Option 8 need to remove
Add in a health option
	A diet to meet specific health requirements e.g. wheat or dairy free

	11
	Add feet / meters
	Please enter your height in [meters and centimetres or feet and inches]. If you're unsure, you can give your best estimate. 

	12
	Add in stone
	Please enter your weight in [kilograms or stone and pounds]. You may estimate if you're unsure. 

	17
	Consider options for purchasing of pre-prepared meal plans e.g. Wiltshire Farm Foods,
Community food hubs, food banks, local food corner shops, Costco, Boothes, Heron Foods, Jack Fulton
	The suggestions are not supermarkets which is the focus of the study. There is an option for other and open-ended question (Q18).

	19
	Add in four options, one being always do in person shopping, one being always do online well, maybe even five, maybe and then obviously one like usually do in person, but sometimes online usually do online.

	· Always shop in person
· Sometimes shop in person, sometimes shop online 
· Always shop online

	31and 32
	Clarify that this is about purchasing behaviour

Add pulses and beans

Check not repetition of reconstituted meat is not in twice
	Underlined purchased. 

Added
- dried beans and lentils
- canned beans and lentils

	44
	For food promotions – add loyalty card offers
	Added loyalty card to offers and promotions

	46
	For well-being – include physical and mental

Combine fair trade and ethical production, farmers receiving fair prices
	A combination to create less options for ethical production:
Ethical production methods e.g. fair-trade certification 

	Length of time taken to complete survey
	approx. 15-25 mins
	





