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Learning Objectives

By the end of this session, participants will be able to:

1. Define ultra-processed foods and classify examples using a 
recognised framework (NOVA).

2. Differentiate processing effects on appetite, glycaemic control, 
and the gut–brain axis from those of minimally processed foods.

3. Summarise the strength of evidence linking UPF intake to 
cardiometabolic and mental health outcomes, noting key 
limitations.

4. Audit food labels to identify additive/processing markers 
(emulsifiers, refined starches, non-nutritive sweeteners, etc.).

5. Design realistic, budget-conscious meal and snack swaps that 
reduce UPF exposure without sacrificing convenience.



❑ Nutrient poor
❑ Hyperpalatable 
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Made for profit, not nutrition



Obesity Reviews. 2024;e13682. https://doi.org/10.1111/obr.13682 

NOVA classification of ultra-processed foods

1. Unprocessed or minimally processed foods 

Nothing 
added or 

taken away!

https://doi.org/10.1111/obr.13682


2. Processed culinary ingredients - extracted from natural foods using natural methods 
   



3. Processed foods – mixing Class 1 and Class 2



4. Ultra-processed foods - industrial formulations, high yield, intense agriculture, cheap, 
hyperpalatable and long shelf-life.



Source: www.nutritional-psychology.org/women-consuming-lots-of-artificially-sweetened-beverages-might-have-
a-higher-risk-of-depression-study-finds/ 

Group 1: 
unprocessed/minimally 
processed (intact foods)

Group 2: culinary ingredients 
(oils, sugar, salt)

Group 3: processed foods 
(simple recipes—e.g., 
cheese, whole-grain bread)

Group 4: ultra-processed 
foods (formulations with 
additives, engineered 
textures)

• Edge cases exist—use 
pragmatic judgement
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Inspect the ingredients list….

Water, Potato (20%), Leek (10%), 
Glucose Syrup, Vegetable Oils (Palm, 
Sunflower), Palm Fat, Salt, Lactose 
(Milk), Yeast Extract (contains Barley), 
Milk Proteins, Flavour Enhancers 
(Monosodium Glutamate, Disodium 5'-
Ribonucleotides), Emulsifier (Mono- and 
Diglycerides of Fatty Acids), Flavourings 
(contain Milk)

…….fewer than 5 and ones you recognise



You can’t outrun a bad diet!



All 
calories 
are not 
equal!



Eat what you like as long as you count 
calories?



©X-PERT Health 2022



If people create an energy deficit without considering what they are eating!

It isn’t likely to lead to sustainable weight loss!



UPFs - health impact?
Higher consumption of UPFs linked to :

 ↑ energy intake1

 ↑ risk of poor health2-5

 ↑ mortality6

 ↑ risk of poor sleep7

 ↑ risk of food addiction8

 ↑ risk of depression9

1. Hall et al. Cell metabolism, 2020;30, 67-77. 

2. Pagliai et al. British Journal of Nutrition. 2020;125(3), 308-
18. 

3. Lane et al. Obesity Reviews, 2021;22(3), e13146. 

4. Monteiro and Cannon. BMJ. 2022;378, o1972. 

5. Isaksen and Dankel. Clin Nutr, 2023;24 (6), 919-28. 

6. Bonaccio et al. European Heart Journal, 2022;43(3), 213-24

7. Duquenne et al. . J Acad Nutr Diet. 2024;124(9):1109-1117

8. LaFata et al. Current Obesity Reports (2024) 13:214–223

9. Samuthpongtorn et al. JAMA Netw Open. 2023;6(9):e2334770. 



Ultra-processed food and non-communicable diseases in the UK

• One of the highest rates of ultra-processed food (UPF) consumption globally, at 
57.8% of total energy intake

• Strongly associated with increased risk of non-communicable diseases (NCDs): 
• Obesity: 90% increased risk
• Type 2 diabetes: 44-51% increased risk
• Cardiovascular disease: 17% increased risk
• Cancer: 2-19% increased risk per 10% increase in UPF intake
• Dementia: 26% increased risk per 10% increase in UPF intake

Mechanisms: 
• high energy density – 34 vs 69 Kcal/min
• Poor nutritional quality (high in refined carbs/unhealthy fats, low in 

fibre/protein)
• Food additives and altered food matrix affecting gut microbiome
• Endocrine disrupting chemicals in packaging

Conclusion: Reducing UPF consumption is crucial for improving public health 
outcomes in the UK

Henney et al. Obesity Reviews. 2024;e13682. wileyonlinelibrary.com/journal/obr 1 of 15
https://doi.org/10.1111/obr.13682



Cohort & umbrella evidence - forest plot
Modest per-increment effects; consistent across studies

Illustrative pooled/large-cohort estimates – references end slide



Methods & limitations
1) “Diet measured by FFQs/recalls; mapping to NOVA has uncertainty”
• Most large studies estimate diet using food-frequency questionnaires (FFQs) or 24-hour recalls. 

They’re efficient but imperfect: people misremember, under-report snacks/drinks, or choose 
broad options (“breakfast cereal”) that hide huge variation in processing.

Where error creeps in
• Brand reformulations: an item can switch from non-UPF to UPF (or vice-versa) between survey 

waves.
• Mixed dishes: “chicken sandwich” could be home-made (not UPF) or a packaged sandwich (often 

UPF).
• Generic categories: “cereal,” “bread,” “yogurt” can span NOVA 1–4 depending on ingredients.

Implication
• This non-differential misclassification usually biases associations toward the null (true effects 

look smaller). Still, it adds noise and uncertainty.

How good studies mitigate
• Use multiple recalls or validated FFQs; sometimes calibrate against detailed sub-samples.
• Sensitivity analyses: classify borderline items both ways; see if results hold.
• Report subgroups by category (e.g., beverages, processed meats) where classification is cleaner.



Methods & limitations
2) “Residual confounding likely in cohorts; associations ≠ causation”

Why it’s an issue
People eating lots of UPF may also differ in sleep, stress, income, time to cook, smoking, 
physical activity, etc. Even after adjusting for many variables, some unmeasured or 
imprecisely measured confounders remain.

What better papers try
Rich adjustment sets (sociodemographics, BMI, activity, smoking, energy intake).
Substitution models (e.g., replace 10% energy from UPF with minimally processed foods).

Takeaway
Cohort links are consistent across many settings, but they’re still observational. Treat   
estimates as risk signals, not proof of harm for any single product.



Methods & limitations
3) “Triangulate cohorts with RCTs and mechanisms”
• Why triangulation helps
• No single method is perfect. Cohorts give long-term outcomes but risk 

confounding; RCTs give causality for short-term outcomes under tight control; 
mechanistic studies explain how effects might arise.

4) “Edge cases exist—target high-impact categories first”
• Edge cases (not automatically UPF)
• Bread: flour-water-salt-yeast = processed (NOVA 3), but emulsifiers + enzymes 

+ conditioners push many retail loaves into UPF.
• Yogurt/cheese: plain versions (milk + cultures/rennet) are not UPF; dessert 

yogurts with flavourings/stabilisers usually are.
• Breakfast cereals: plain oats ≠ UPF; many extruded, flavoured, sweetened 

cereals are.
• Plant-based “meats” & protein bars: often UPF (protein isolates, flavour 

systems), but formulations vary.



Randomised evidence: intake
UPF increases energy intake in controlled feeding

Hall et al., 2019: +508 kcal/day on UPF vs matched unprocessed.



Randomised evidence: short-term weight

Hall et al., 2019: +0.9 kg on UPF vs −0.9 kg on unprocessed (14 days).



What are UPFs? Industrial formulations of ingredients not used in 
home kitchens (e.g., protein isolates, modified starches, emulsifiers, 
flavourings) designed for shelf-life and “craveability,” not nourishment.

Why we eat them: Engineered hyper-palatability, low cost, 
convenience, pervasive marketing (esp. to children), and environments 
that default to UPF choices.

How they act on us: Faster eating + soft textures → higher intake; 
disrupted food matrix → sharper glycaemic swings; reward circuitry → 
habit reinforcement; possible microbiome/mucus effects 
(mechanistic/animal data).

Key message: UPFs are not just “calories”—they’re designed to drive 
repeat purchase and over-consumption within food systems that make 
them the default.



• Prediction error: If an outcome is better than expected, dopamine spikes and this updates 
the brain’s prediction—this is how craving and habits are learned.

• Habit shift: With repetition, control shifts toward habit circuits, so behaviours become 
automatic and cue-driven — and stress, sleep loss, or constant cues can weaken control.

• With hyper-palatable, fast-absorbing products, strong cues + rapid reward teach the 
system to want them disproportionately, even when we don’t particularly like them 
anymore—hence “I know I don’t need it, but I still reach for it.” 

“Reward circuitry” is the brain network that learns what’s 
worth pursuing and helps drive motivation to get it again. 
It’s centred on dopamine pathways.

How it works:
• Cues → dopamine: When you encounter a cue (smell, 

logo, notification) that predicts something rewarding, 
dopamine boosts wanting (motivation).



Label audit: quick UPF markers

• Long ingredient lists; unfamiliar 
additives

• Emulsifiers/thickeners/gums; 
flavours/colours

• Protein isolates/reconstituted 
meats vs whole cuts

• Soft/liquid textures

• If you wouldn’t cook with it, it’s 
likely UPF



Now the practical stuff

Identifying UPFs & healthy swaps



Snacks



Cost – £0.38 / 28g portion  





Cost – £0.40 / 28g portion  





Cost – £0.57 / 28g portion



Cost - £0



Homemade

Cost – £0.15 / 28g portion



Alternative 

Cost - £0.29 for 28g portion



Ready Meals



£1.75 per 375g pack





£3.30 per 400g pack



£2.20 per 
portion



Cost - £2 / 300ml for 25g protein

Protein







Cost – £0.66 / 30g for 23g protein



Alternative 

Cost - £0.81 / 3 eggs for 22g protein



Alternative 

Cost - £0.61 per 100g for 21.5g protein



Bread





It's the original for a reason-just simple, high quality ingredients for that perfect, tangy 

flavour and delicious chewy texture of a great sourdough. Our Great White is created 

under the watchful eye of dough legend Jason Geary, a modern maverick, blending 

traditional methods with new ideas. We make our sourdough culture on-site and 

leave it to ferment properly for a whole day. Corners are never cut. Nothing is ever 
rushed.







App or Website

N.B. The analysis is based solely on the 
ingredients listed and does not take into 
account processing methods.



Practical Exercise: Case Study

Scenario: T2D review; UPF ≥60% TEI; limited budget

Breakfast: Oats so Simple golden syrup flavour
Snack: 2 x Digestives
Lunch: Ham sandwich (wholemeal bread), fruit yoghurt and packet of crisps 
Snack: grapes
Evening meal: Baked Beans,  jacket potato and grated cheese
Supper: Horlicks

• How could this diet be improved?
• Ask-Provide-Ask
• If-Then plan



Policy & environment – what is needed

• Make real food the default: rebalance pricing (VAT/tax levers), regulate marketing to 
children, improve food in schools/hospitals, curb promotions on UPF.

• Label & transparency: front-of-pack systems that surface processing (not just 
nutrients); clearer ingredient lists and additive disclosure.

• Procurement & access: invest in cooking facilities, time, and community supply 
(markets, vouchers, produce prescriptions).

• Pragmatic swaps, not perfection: water/tea/coffee  sugary drinks; home cooking  
ready meals.

• Audit the label: long ingredient list + flavourings/sweeteners + emulsifiers/protein 
isolates = red flags.

• Practical hints - reducing cues, slower-digesting foods, prep ‘grab-and-go’ whole foods. 
planning “If–Then” alternatives
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