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Implications

*+  Aspects of human anatomy, digestion, and metabolism
diverged from other primates, indicating evolutionary
reliance on, and compatibility with, substantial meat
intake. Implications of a disconnect from evolutionary
dictary patterns may contribute to today’s burden of
disease, increasing the risk for both mutrient deficien-
cies and chronic discasea.

Meat supplies high-quality protein and varicus nutri-
ents, some of which are not always easily obtained with
meat-free diets and are often already suboptimal or de-
ficient in global populations Removal of meat comes
with implications for a broad spectrum of mutrients
that need to be accounted for, whereas compensatory

* As a food matrix, meat is more than the sum of itsin-
dividual nutrients. Momover, within the diet matrix,
it can serve as a keystone food in food-based dictary
interventions to improve nutritional status, especially
in regicns that rely heavily on cereal staples.

Efforts to lower global meat intake for environmen-
tal or other reasons beyond a critical threshold may
hinder progress towards reducing undernutrition and
the effects this has on both physical and cognitive
outcomes, and thereby stifle economic development .
This is particularly a concem for populations with
increased needs and in regions where current meat
intake levels are low, which is not only pertinent for
the Global South but also of relevance in high-income
countrics.

dietary jes must factor in physiclogical and prac-
tigal constraints,

Although mest makes up a small part (<10%) of glo-
bal food mass and energy, it delivers most of the global
vitamin B12 intake and plays a substantial role in the
supply of other Bvitamins, retinol, long-chain cmega-3
fatty acids, several minerals in bioavailable forms (e.g.,
iron and zinc), and a varicty of bioactive compounds
with health-improving potential (eg., taurine, creatine,
and carncsine).
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Introduction

Historically and from an evolutionary perspective, meat
has been cherished by human communities as a nutritious and
highly symbolic food, against a 3-million-year background of
biosocial needs. Whenever intake was low, this was mostly due
to limited access and availability or because of ideclogical and
religious reasons. Today, however, arguments for a wid
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“Too little”
“Too much”?

Implications

.

Mean global intakes per person of red and processed

meats are 51 and 17 g/day respectively. Consumption is

lowest in South Asia (7 and 3 gMd), and highest in Cen-

tral Europe/Asia {114 and 54 g/d).

+ While some rescarchers claim that red meat consump-
tiom is intrinsically harmful, the evidence docs not sup-
jport this being the case where intakes are below 75 and
20 gid, respectively.

+ Even beyond these intake levels, only small increasesin

relative risks are reported (<23%). there is little to no

effect on absclute risk. and the certainty of evidence
remains low to very low based on the best available
summary evidence.

Importantly the relationship is not necessarily cansal

- when meat consumption is part of healthy distary

.

reduction of meat consumption have emenged from various
actors, mostly in high-income countries. Leaving aside the de-
gree of negative impact that meat may have on a varicty of
factors that relate to human and planetary health (addressed
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patterns, harmful associations tend to disappear,
suggesting that risk is more likely to be contingent

on the dietary context rather than meat itself.
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Introduction

itc being a foundational part of human evolationary
diets and a source of high-quality protein and bicevailable micro-
nutrients in a global context of mutrient insecurity (see elsewhere
in this Special Issue; Leroy ef all, 2023J the consumption of red
and p d meats is dary ingly discouraged by a
voua] group of scientists and organizations. The rationale for this
is based on a purported association of their intake with an in-
creased risk of obesity and non-communicable discases, such as
myocardial infarct ion, stroke, diabetes, and particular cancers. As
for most foods, one could assume that there may be compelling
evidence for optimal intake levels, balancing the potential benefits
and harms of meat as a human food. Such an optimum, however,
is difficult to estimate, as the evidence is highly contextual and
complex, or even conceptually incorrect to begin with.
A first factor complicating the relisble and universal esti-
mation of optimal intake levels has to do with interpersonal
variability, based on differences in genetics, sox, age group,
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Meat in Human Health and Nutrition
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The Importance of Transparent Evidence-Based Health Metrics
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WHO Definition of Healthy Diet

A healthy diet helps to protect against;
Malnutrition in all its forms,
as well as
Non-communicable diseases (NCDs),
such as diabetes, heart disease, stroke and cancer.

Current [lou-b‘le/Health Burden of Malnutrition.
| Lt oL I — ,_

1.9 billion are 850 million are 2 billion suffer from
Overweight or Obese Chronically Undernourished Hidden Hunger

Sources: FAO, 2015 |WHO, 2017 | WHO, 2012



Humans have been Omnivores for 4 Million Years

Other hominin species now extinct

Neanderthals

Mammalian or
insectivores —> '
—> G Denisovians
— //' Ch H. erectus /
o) o o) @ O —|@ » Modern

Primates \ Apes Ramapithecus “Lucy” H. habilis H. sapiens Humans

— (hominin)

~—” Monkeys etc Climatic Change Oldest stone tools Out of Africa
Oligocene Miocene Pliocene Pleistocene [
|
25 million 10 million 2 million
years ago years ago years ago
Jungle primate - mostly plant diet 1 Bipedal grassland hominin - meat Agriculture
more dominant in the diet 10,000 years ago

Movement to open plains and upright stance.

Prior to climate change
we were mainly
herbivores and living on
plants (fruits, foliage,
flowers and seeds),
much like our closest
living relatives today?

Australopithecus
Aferensis
(an early hominin,
approximately
4 million years ago)




Human digestive structure
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Average National Diets
Low in Animal-Source Foods Do Not Meet
Needs for Essential Micronutrients

Animal-Source Foods
Top Sources of
Commonly Lacking Nutrients
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Nordhagen S, Beal T & Haddad L. The role of animal-source foods in healthy,
sustainable, and equitable food systems.

GAIN Discussion Paper 2020
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Inverse Relationship between Childhood Stunting
& Annual Meat, Milk & Seafood Consumption
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UNICEF, WHO, World Bank Joint Child Malnutrition
dataset, March 2019 edition
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animal sourced foods (meat or dairy) were significantly greater than those of the

Primary school test scores of children after 5 semesters of receiving

control groups (plant-based foods or no additional nutrition).
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Hulett et al. Animal source foods have a positive impact on the primary school test scores of Kenyan schoolchildren in a cluster randomised,
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Low Intake of Animal-Source Foods
Also Shown to be Non-Optimal for Longevity
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Animal Protein Intake Is Inversely Associated With
Mortality in Older Adults: The INCHIANTI Study
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Climate Change Poses
Potentially Catastrophic Threats to Human Health
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The EAT-Lancet Commission Reference Diet Recommended;
- Doubling Intakes of Fruits, Vegetables, Legumes, Nuts & Seeds,

- Halving Meat & Dairy Intakes

Eatwell Guide

ell Guide to help you get a balance of healthier and more sustainable food.
It how much of what you eat overall should come from each food group.

ﬁrﬁy‘ 2000keal ' 2500kcal = ALL FOOD + ALL DRINKS

Willett W et al. Food in the Anthropocene: the EAT-Lancet Commission
on healthy diets from sustainable food systems. Lancet January 2019.

BUT

* Predicted annual saving of 11
million deaths
* due to changed intakes of
calories, salt, fruits, vegetables,
whole grains & nuts,
* not due to reduced meat &
dairy intakes.

* Nutritional deficiencies caused by
the halving of meat & dairy not
considered.

* Impact of ultra-processed nature
of alternative foods not
considered.




Currently Available Plant-Based
Meat & Dairy Alternatives are Ultra-Processed Foods,
High in Added Sugars, Salt & Multiple Cosmetic Additives

LOVE
YOUR g

Same Protein Content as Steak Jackfruit & Mushroom Products Typically Have Unsweetened AImond Milk

but 5 times the Salt Even More Sugar & Salt, Multiple Additives, & Twice the Salt
<20% of the Protein 1/8 the Protein, & % the Zinc

Consumption of Ultra-processed Foods Strongly Associated with Obesity & Salt Excess
- 2 Leading Dietary Risk Factors for NCDs

Cultured Meats and Precision-Fermented Animal-Free Dairy Products are also Ultra-Processed Foods



EAT-LANCET HEALTHY REFERENCE DIET
(% Calories in Daily Diet)

Sweeteners % Estimated micronutrient shortfalls of the EAT-Lancet
planetary health diet
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However Other Recent Publications Continue to Recommend
Dramatic Reductions or Exclusion of Animal-Sourced Foods
(Particularly Meat) from the Human Diet.

Global burden of 87 risk factors in 204 countries and T®
territories, 1990-2019: a systematic analysis for the Global
Burden of Disease Study 2019

GBD 2019 Risk Factors Collaborators*
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However Other Recent Publications Continue to Recommend
Dramatic Reductions or Exclusion of Animal-Sourced Foods
(Particularly Meat) from the Human Diet.
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However Other Recent Publications Continue to Recommend
Dramatic Reductions or Exclusion of Animal-Sourced Foods
(Particularly Meat) from the Human Diet.
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Global Burden of Disease (GBD) Data and Analyses
are Quoted and Influence Policies of;

* Food and Agriculture Organization of the United Nations
 World Health Organization.

 European Commission - Farm to Fork Strategy for a fair, healthy and
environmentally-friendly food system.

GBD studies are led by the Institute for
Health Metrics and Evaluation, University of Washington, Seattle,
who recently described the GBD studies as

“THE DE-FACTO SOURCE FOR GLOBAL HEALTH ACCOUNTING”.



Dietary Risks and Deaths
GBD 2017 Analysis Versus GBD 2019 Analysis

Christopher JL Murray & GBD 2017 Diet Collaborators. Lancet 20191 Christopher JL Murray et al. Global burden of 87 risk factors in 204
Institute for Health Metrics and Evaluation (2018) GBD Compare. Seattle, WA: countries and territories, 1990-2019: a systematic analysis for the Global
IHME, University of Washington. http://vizhub.healthdata.org/gbd-compare. Burden of Disease Study 2019 Lancet 2020
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Two or more Full-Fat Dairy Servings/Day Associated With:
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Dietary Risks and Deaths

GBD 2017 Analysis Versus

Christopher JL Murray & GBD 2017 Diet Collaborators. Lancet 20191
Institute for Health Metrics and Evaluation (2018) GBD Compare. Seattle, WA:
IHME, University of Washington. http://vizhub.healthdata.org/gbd-compare.

High body-mass index / diets high in calories
Diets high in sodium
Diets high in trans fats

cesses . L
©n Diets high in sugar-sweetened beverages
Diets high in processed meats

Diets high in red meat

GBD 2019 Analysis

Christopher JL Murray et al. Global burden of 87 risk factors in 204 countries
and territories, 1990-2019: a systematic analysis for the Global Burden of
Disease Study 2019 Lancet 2020

Deaths
Attributed to

Child & maternal malnutrition

Diets low in whole grains

Diets low in fruits

Diets low in nuts & seeds

Diets low in vegetables

Diets low in seafood omega-3 fatty acids

. (\C:\es Diets low in fibre
0eﬁ'\(',\e Diets low in polyunsaturated fatty acids
3 Diets low in legumes
Low bone mineral density / vitamin D & calcium deficiencies
Vitamin A deficiency

Diets low in calcium

Red Meat
Consumption
Increased
36-fold in GBD
2019 Analysis

W 2017
Diets low in milk
Iron deficiency W 2019
Zinc deficiency
1000 2000 3000 4000 5000

Number of deaths (in thousands)




RR

RR

1,8

1,6

1,4

1,2

0,8

1,8

1,6

1,4

1,2

0,8

Global Burden of Disease Study 2019

Conducted their own systematic reviews and meta-regressions, and stated that they found
“Sufficient evidence supporting the causal relationship of red meat intake with 6 adverse outcomes”
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Global Burden of Disease Study 2019

More empirical standardised methods for selecting the theoretical minimum risk exposure level (TMREL)
“Red meat TMREL changed from 22-5g/day to 0 g/day.”

Red Meat Consumption & All-Cause Mortality Risk

Relative risk
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Relative Risk for All-Cause Mortality from Large Published Cohort Studies
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36-fold higher estimate of deaths attributable to red meat

intake in GBD 2019: is this reliable?

Alice V Stanton, Frédéric Leroy, Christopher Elliott, Neil Mann, Patrick Wall, Stefaan De Smet
Published: February 25, 2022DOI:https://doi.org/10.1016/5S0140-6736(22)00311-7

Key Questions
 Where are the peer-reviewed publications of their updated or new systematic reviews, which;
e Address the 27 item PRISMA Statement and the 20 item GATHER Statement checklists?
* Provide the evidence for the changing of the red meat TMREL from 22.5g/day to Og/day?

* Have the additional deaths and ilinesses, from iron deficiency anaemia, elderly fragility, child
and maternal malnutrition, that would result from imposition of a red meat TMREL of zero
been included in the GBD 2019 estimates?
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36-fold higher estimate of deaths attributable to red meat

intake in GBD 2019: is this reliable? — Author's reply

Christopher J L Murray on behalf of the GBD Risk Factors Collaborators

Published: March 21, 2022DOI:https://doi.org/10.1016/5S0140-6736(22)00518-9

Admission

of -

Errors

Key

Questions -

Unanswered

—

“Clear protective relationship between red meat intake and haemorrhagic stroke”
“No evidence supporting a relationship between red meat consumption & sub-arachnoid haemorrhage.”

“The strength of evidence regarding the relationship between red meat and various outcomes - including
ischaemic heart disease - is relatively weak.”

“Setting of the red meat TMREL to zero in the GBD 2019 analysis is not correct.”
“Estimates of attributable deaths for red meat will be reduced in all future GBD analyses.”

Immediate correction of all errors of fact is mandatory according to Lancet’s guidelines, Committee on
Publication Ethics (COPE) & International Committee of Medical Journal Editors (ICMIJE).

GBD Collaborators unable/unwilling to provide peer-reviewed published evidence to substantiate their
new systematic reviews - Professor Murray has since confirmed that GBD 2019 is not PRISMA compliant.

* GBD Collaborators do not intend to include the totality of nutritional effects of red meat in their analyses
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Troubling assumptions behind GBD 2019 on the health risks

of red meat

Vanessa L Z Gordon-Dseagu, Martin J Wiseman, Kate Allen, Judy Buttriss, Christine Williams
Published: August 06, 2022 DOl:https://doi.org/10.1016/5S0140-6736(22)01283-1

“We support Stanton and colleagues’ call for further clarification, justification, or reconsideration of the
TMREL of zero for unprocessed red meat selected by GBD in their latest estimates.”

“The increase in the estimated burden appears implausible, and the lack of transparency undermines the
authority of the GBD estimates.”

“Neither WCRF nor other international organisations recommend complete avoidance of meat”

“The absence of an explicit rationale for the assumptions is troublesome, unsupported by the evidence, and
unrealistic.

Academy of Nutrition Sciences & World Cancer Research Fund



Considerable Media & Scientific Interest

Irish Farmers Journal

Leading scientists
challenge findings
that red meat

is harmful

Farming Independent
Scientists challenge data linking red meat to health risks

THE GROCER MEAT
Growing concerns over widely-used
Global Burden of Disease meat data

By Kevin White 4 March 2022

agriland.ie

IFA contacts international bodies on red meat data
concerns

The Sunday Times

Valerie Flynn August 28th 2022

‘Serious errors’ in research linking
deaths to red meat’

Scientists claim a study ignored nutritional benefits
and have called on The Lancet to correct or retract
the findings

The World Cancer Research Fund and the Academy
of Nutrition Sciences have expressed their support for
RCSI, UCD and QUB scientists who uncovered the
serious errors in the Global Burden of Disease (GBD)
study.

oY

SOCIAL MEDIA 1,782
* Tweets 1,235
 Facebook 547

Gordon H. Guyatt

@GuyattGH

Latest estimates of deaths from #redmeat
by Global Burden Disease Study 36 times
greater than 2017. Red meat may not kill
at all, but something seriously wrong in
estimate.

Calls for evidence remain unanswered
even in latest author’s response — big
problem


https://twitter.com/GuyattGH
https://twitter.com/GuyattGH
https://twitter.com/hashtag/redmeat?src=hashtag_click
https://www.thegrocer.co.uk/buying-and-supplying/categories/meat
https://www.thegrocer.co.uk/kevin-white/1172.bio
https://www.thetimes.co.uk/article/scientists-see-red-over-research-on-meats-health-risks-7pjcmmm0b
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unprocessed red meat: a Burden of Proof study
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Consequences of Non-Correction / Retraction of
GBD Risk Factors Study 2019

@) o March 2023
@ @ @ 2,147 Scientific Paper Citations

T H E ]_ A N C E T Published online October 25, 2022

The 2022 report of the Lancet Countdown on health and
climate change: health at the mercy of fossil fuels

Co-chairs of the Lancet Countdown
Anthony Costello, Hugh Montgomery (University College London) & Peng Gong (University of Hong Kong)

HEADLINE FINDING
In 2019 two million deaths were related to
red and processed meat and dairy consumption.




Consequences of
Non-Correction/
Retraction of
GBD Risk Factors Study
2019
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40 Policy Document Citations

The National Food Strategy -
The Evidence - July 2021.

§ The National Food Strategy: The Evidence =July 2021

The dietary risk factors for all-cause DALYs

PERCENTAGE DIETARY DALYs (ALL CAUSES)
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Will the Non-Correction/Retraction of the
GBD Risk Factors Study 2019 have Consequences for
EU & Other International Policies?

yrv

Farm to Fork ‘
Strategy

For a fair, healthy and

environmentally-friendly
food system

" Europe's Beating
Cancer Plan

Communication from the
commission to the European
Parliament and the Council




Key Take Home Messages

* Scientists, policy-makers and all involved in the food system should be Disease
extremely wary of global health estimates that; Burden
* Are not rigorously & transparently evidence-based.
* Ignore the protections against nutritional deficiencies & chronic 1 >
diseases afforded by animal-source foods. Red Meat Intake
* The relationship between red meat & disease burden is U-shaped; Disease“

* Excess red meat consumption (>4 portions or 500g / week) may be Burden
associated with small (5-15%) increases in colon cancer.

* Insufficient red meat consumption (<2 portions / week) is associated -

with very large (100-1000%) increases in anaemia, stunted childhood Milk/DairyIntakt;
growth and cognition, osteoporosis and sarcopenia. A

* The majority of the world’s population are not eating enough dairy nor DBise:SG
uraen
omega-3-PUFA rich foods.

e Consumption of nutrient-rich animal-sourced foods, in appropriate
evidence-based quantities, should continue to be included in national and >
. . . . . Long-Chain Omega-3-PUFA Intake
international guidelines for a healthy, balanced diet.

I Current worldwide
average intake

™= OF MEDICINE DEVEN ISH
C AND HEALTH
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