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What are Ultra-Processed Foods (UPF)

Crimarco, A., Landry, M. J., & Gardner, C. D. (2021) adapted from Monteiro, et al. (2018)



UPF Consumption Associated with 
Obesity (amongst others)

Rauber, et al. (2020)



UPF Consumption Driving Energy Intake

Hall, et al. (2019) (RCT)

“We conclude that reported relations between UPF consumption
and obesity should account for differences in energy intake rates
when comparing unprocessed and ultra-processed diets.”

Forde, et al. (2020)

Energy intake was greater during the ultra-processed
diet compared to the unprocessed diet

(∆ 508 ± 106 kcal/day; p = 0.0001)

Energy	Intake	Rate	(kcal/min)	= 𝐸𝑛𝑒𝑟𝑔𝑦 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 (𝑘𝑐𝑎𝑙/g)	*	Eating	Rate	(g/min)

Attained from survey data (NDNS) Assessed with an indicator
variable (texture) (de Graaf, 2011)



Research Objectives

“How are Energy Density, Texture, and Nutrient Content Related
to the Association Between Ultra-Processed Food Consumption
and Energy Intake? “

Hypotheses:
• No significant association between UPF consumption and energy 

intake
• Increased energy intake associated with increased energy density and 

consumption of soft textures                                                                           
• UPFs associated with higher energy, fat, saturated fat, sugar, and 

sodium content

Teo, et al. (unpublished)
Hall, et al. (2019)
Forde, et al. (2020)
Rauber, et al. (2018)



Relative Contribution of Food Processing 
on Energy Intake

Figure 2: The amount (kcal/d) (A) and percentage of energy (B) consumed from different NOVA classifications according to the total energy intake of the survey participants (Ntotal = 7.976). Estimates were adjusted for age (y), sex (man
or woman), BMI, country (England, Scotland, Northern Ireland, and Wales), ethnicity (Asian or Asian British, Black or Black British, Mixed ethnicity, White, and other), and income tertile (low, middle or high). Within each graph, values
without a common letter differ significantly (P < 0.05).
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* This is unpublished work, so these results are not final and might change in the future



Drivers of Energy Intake
Energy Density

Figure 3: Average energy (kcal) and weight (g) consumed according to total energy intake of the survey participants (Ntotal=7.976). Estimates were adjusted for age (y), sex (man or woman), BMI,
country (England, Scotland, Northern Ireland, and Wales), ethnicity (Asian or Asian British, Black or Black British, Mixed ethnicity, White, and other), and income tertile (low, middle or high). Within
each graph, values without a common letter differ significantly (P < 0.05).



* This is unpublished work, so these results are not final and might change in the future

Figure 4: Average energy (kcal) and weight (g) consumed according to total energy intake of the survey participants (Ntotal=7.976). Estimates were adjusted for age (y), sex (man or woman), BMI, country (England,
Scotland, Northern Ireland, and Wales), ethnicity (Asian or Asian British, Black or Black British, Mixed ethnicity, White, and other), and income tertile (low, middle or high). Within each graph, values without a common
letter differ significantly (P < 0.05).

Drivers of Energy Intake
Energy Density



Drivers of Energy Intake
Texture

Figure 5: The amount (kcal/d) (A) and percentage of energy (B) consumed from different texture classifications according to the total energy intake of the survey participants (Ntotal = 7.976).
Estimates were adjusted for age (y), sex (man or woman), BMI, country (England, Scotland, Northern Ireland, and Wales), ethnicity (Asian or Asian British, Black or Black British, Mixed ethnicity,
White, and other), and income tertile (low, middle or high). Within each graph, values without a common letter differ significantly (P < 0.05).
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Nutrient Profiles

N minimally processed = 1829
N processed = 246
N ultra-processed = 2250
N total = 4325



Nutrient Profiles



Nutrient Profiles



Conclusion (take home message)

• Energy intake in the UK population might be driven by the energy intake
rate properties of consumption (Moreso than consumption of UPFs)

• UPF was found to be a heterogeneric product group with regard to nutritional
composition

• More research into the influence of energy intake rate on the found associations
between UPF consumption and obesity

• Future research into the heterogeneity within UPFs (investigate
association between different UPF consumption patterns and adverse health effects)

Recommendations



Thank you for your attention



Most Consumed Food Categories 

Figure 2: Relative energy contribution of each NOVA category for the six major energy providing food categories.



Most Consumed Food Categories 
per Processing Category

Un-/ minimally processed foods:

Pasta, rice and other miscellaneous cereals (15.96%), Fruit (10.07%), Semi-skimmed milk (8.75%), Vegetables
(not raw) (8.11%), and Chicken and turkey dishes (7.93%).

Culinary ingredients:

Butter (36.96%), Sugars, preserves and sweet spreads (29.40%), Margarine and other cooking fats and oils
NOT polyunsaturated (15.55%), Other milk and cream (7.75%), Polyunsaturated margarine and oils (5.27%),
and Miscellaneous (5.06%).

Processed foods:

Cheese (33.41%), Crisps and savoury snacks (28.58%), Beer lager cider and perry (19.46%), and Wine
(13.72%).

Ultra-processed foods:

White bread (13.66%), Biscuits (7.30%), Buns, cakes, pastries, and fruit pies (6.02%), Pasta, rice and other
miscellaneous cereals (5.77%), and Chips, fried and roast potatoes and potato products (5.30%).




