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We all demand sustainable foods, but do they 
always provide sustainable nutrition (and health)? 



Dietary transitionProtein



What do we know about our starting position?



Diet-responsive non-
communicable diseases: 

animal-derived foods
Others?



Dietary sources of protein in UK diet
NDNS 2016-19

*RNI *2.2 *1.7 *1.3



Simplistic protein replacement is too simple

Animal derived foods are highly variable 

• They have different nutrient profiles
• They have different functionalities
• They have different impacts on health



Simplistic protein replacement is too simple: quality matters

Herreman et al. Food Sci Nutr. 2020;8:5379–5391 



Meta-analyses of associations between 
meat type and risk of CVDs

Giromini & Givens, 2022



Differences between food sources of SFA and CVD risk

9

AJCN 2012, 96, 397-

404

de Oliveira Otto et al. 
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Association of dairy and meat and risk

of colo-rectal cancer 

2018



Mean dietary fibre (AOAC) intake in UK
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NDNS Years 9-11
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Dietary fibre and risk of colorectal cancer



Key micronutrients from animal-derived foods
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Meat consumption trends in UK
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Micronutrient bioavailability in omnivorous and vegetarian diets 

Hunt, 2003, AJCN 78:633S-639S



Mg?

Bone mass changes with age
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Weaver et al. (2016)



Meta-analysis of the effects of vegetarian and vegan diets on 

BMD at the femoral neck
Veg & vegans Omnivores

Mean difference

Veg

Vegan



Micronutrients that plants cannot supply!
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What do we know about our starting position?

Quite a lot



• Meat/products are the greatest protein source in UK diets, but protein is often 
overconsumed.

• Protein quality is important, animal products >plant 

• More health risks with processed meat than red but both > milk/dairy/white meat

• Dietary fibre intake is abysmally low.

• Intake of key micronutrients typically provided by red meat and dairy are very low in 
adolescent females and those of childbearing age. Risk of bone weakness and issues 
during pregnancy etc.

• A transition away from red meat consumption started a long time ago.

• Further transition from animal-derived foods will require a new source of vitamin B12 
and vitamin D supplementation is needed now but further reduced red meat 
consumption will exacerbate

What we know about our starting position



• Consumption of processed meat should reduce substantially and red to some 

extent, some loss of protein not a problem for most.

• No requirement to reduce milk/dairy intake but challenged by environment. 

• A greater intake of plant foods needed to increase dietary fibre if for nothing 

else.

• Must be a country-wide initiative to protect female adolescents and women 

OCBA. Bioavailability of nutrients e.g. Ca and Fe much lower in plant foods. 

• A greater intake of plant-foods has risks, bone weakness, and sub-optimal 

iodine, vitamin B12 and vitamin D status

What changes are needed from nutrition/health position?



But are plant-based 

diets always healthier?



Plant-based dietary indices (PDI) and mortality risk
Li et al., 2022  EJN 61:387-398 

H
a

z
a

rd
 r

a
ti
o

H
a

z
a

rd
 r

a
ti
o



Plant-based dietary indices (PDI) and mortality risk



EAT-Lancet diet 8.6 MJ/day
(2053 kcal)

 Lancet Planet Health 2023; 7: e233–37 



Dietary pattern and CVD and mortality in 80 countries

Mente et al., 2023 Eur. Heart J. 44:2560

• A higher PURE Healthy Diet 
Score which includes fruits, 
vegetables, nuts, legumes, 
fish, and dairy was associated 
with lower mortality and 
cardiovascular disease risk.

• This was consistent in 
individuals with or without 
vascular disease, and in all 
world regions, especially in 
countries with lower income

• Moderate  amounts of 
wholegrains and 
unprocessed meat can be 
part of a healthy diet



A few final thoughts
• All plant-based diets are not healthy and do not 

provide sustainable nutrition. They need careful 
planning like all diets.

• But good evidence that increased plant-based 
foods are needed in UK diets.

• Good evidence of increased risk if more animal 
derived foods are excluded from diets of female 
adolescents and women OCBA and especially if 
replaced by refined carbohydrates.

• But processed meat consumption should be 
reduced, protein could be replaced by plants.

• Are all plant-based foods more environmentally 
friendly and sustainable than animal-based?

• Comparison should consider nutrition and health.
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SPARE SLIDES POSSIBLY FOR DISCUSSION



Relative risks for CHD with replacement of 

protein source

31

Bernstein et al., 2010
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Change % in micronutrient concentrations in fruit, 

vegetables & nuts since agricultural intensification
Hasanaliyeva et al.,2023 
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Facture risks associated 

with four dietary patterns in 

the prospective EPIC-

Oxford study  Tong et al. (2020)



Magnesium intake and risk of frailty in older women 

34

• 81,524 women aged ≥ 60 y 

from Nurses’ Health Study 

• Median follow-up 16 y

• Frailty = at least 3 FRAIL 

scale criteria

Struijk et al., 2023 Curr. Dev. Nutr. 7 Supp 1



Association between low serum Mg and

incident fractures 

35

Dominguez et al., 2023

Nutrients 15, 1304



Association between serum Mg level in

Gestational Diabetes Mellitus 

36

Ren et al., 2023

GDM Healthy
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Why is iodine important in pregnancy?

Start of foetal thyroxine production



Contribution of foods to iodine intake by 

UK females (19-64 years)
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Reduced vitamin B12 absorption by the elderly

Food-bound malabsorption

due to reduced by atrophic 

gastritis & PPI therapy 

leading to less gastric acid 

secretion

Reduced IF 

associated with 

pernicious 

anaemia  



Tooth decay and the β-link

40



Reducing muscle loss in the elderly

41



Global rates of vitamin D deficiency
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