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Nutrition Bulletin

REVIEW

Red meat in the diet: an update

L. Wyness, E. Weichselbaum, A. O’Connor, E. B. Williams, B. Benelam, H. Riley and S. Stanner

British MNutrition Feundation, Lendan, UK

This paper provides an update of a previous review ‘Red Meat in the Diet’ pub-
lished in the Nutrition Bulletin in 2005. An update on red meat consumption levels
in the UK and other countries is provided, and a summary of the nutritional content
of red meat in the diet is given, Current evidence on dietary and lifestyle factors
associated with red meat consumprion and the effects of red meat intake on health
and chronic disease outcomes are discussed. As there is now continued debare about
the environmental impact of different aspects of our diet, sustainability issues

Summary

regarding red meat were also discussed.
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Nutritional content

Effects of red meat on health
and chronic disease

Sustainabillity issues

This paper will adopt the same definitions used by Wil-
liamson et al. (2005) for red and processed meat, which
are based on definitions most commonly vsed in epide-
miological studies looking at the health effects of mear
consumption, such as the European Prospective Investi-
garion into Cancer and Nutrition (EPIC). Where studies
have used different definitions, this is highlighted
(Box 1).

Box 1 Definitions of red and processed meat

Red meat includes beef, veal, pork and lamb (fresh,
minced and frozen).

Processed meat includes meat that has been preserved
by methods other than freezing, such as salting,
smoking, marinaring, air-drying or heating, e.g. ham,
bacon, sausages, hamburgers, salami, corned beef
and tinned meat,

Source: (Linseisen et al. 2002).

Correspondence: Dr Laura Wyness, Senior Nutrition Scientist,
British Nutrition Foundation, High Holborn House, 52-54 High
Holborn, Landon WC1V 6RQ, UK.

E-mail: Lwyness@nutrition.org.uk
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The majority of evidence in this review is from epide-
miological studies investigating associations berween
meat intake and health/disease outcomes. Comparisons
berween studies are often not possible because of the
lack of a standardised definition of what is meant by red
meat. Some studies examine total meat consumption,
which may include red and whire meat and processed
meat, while other studies analyse these separately. Wil-
liamson et al. (2005) discussed the definitions used in
more detail.

Collecting accurate dietary data is a challenging
aspect of nutritional epidemiology. It is particularly
important to measure food and nutrient intake as accu-
rately as possible in order to derect true associations,
Most prospective cohort studies use food frequency
questionnaires (FFQs) to assess usual food consump-
tion. Although other methods would be more adequate
to estimare portion sizes, such as food diary or 24-hour
recall methods, there are major advantages of using
FFQs in epidemiological swdies. Food diaries and
24-hour recalls are generally used to assess the intake of
foods and nutrients over a short period of time. Such
information from a large enough population is useful to
look at average intakes and compare them with dietary
recommendations and are therefore useful in public
health. However, in prospecrive studies investigaring
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Nutrient content of red meat e
— general overview

e High biological value protein
* Important micronutrients essential for good health

* Most healthy, balanced diets will include lean meat

The eatwell plate 3;4'%5:"

Include “some”
meat, fish, eggs,
beans and other

non-dairy \Choose " "lgo.  “Go lean with

sources of B protein — start
protein with lean, keep
it lean”
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Energy provided in meat is variable

In UK adults:
meat (all sources) contributes to 17% of total energy intake

red meat contributes to 12% of total energy intake
(2008-2010 NDNS data)

Meat contains:
virtually no carbohydrate
principally protein - 17kJ (4kcal) per g
variable fat - 37kJ (9kcal) per g ( fat content= energy)

© 2011 The British Nutrition Foundation
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Protein contentof meat = =

Dietary protein is required for growth, maintenance and
repair of the body and can also provide energy

Red meat contains on average
20-24g of protein per 100g (raw)
27-35¢ of protein per 100g (cooked)

When meat is cooked water content and nutrients
become more concentrated so protein )

High biological value protein:

Proteins from animal sources contain the full range of
essential amino acids required for an adult’s and child’s
diet.

© 2011 The British Nutrition Foundation
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Protein content of meat (continued)

In most developed countries average protein intakes for all
age groups are above reguirements

UK - Reference Nutrient Intake for adults: 55g/day
(men), 45g/day (women)

USA - Dietary Reference Intake for adults: 56g/day
(men), 46g/day (women)

Meat & meat products (incl. poultry) contributes

to 40% (men) and 35% (women) of average daily protein
Intake in adults (NDNS 2008/10 data)

© 2011 The British Nutrition Foundation
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Fat content of meat

Foods containing fat supply a rich source of energy and
essential nutrients such as fat-soluble vitamins and

essential fatty acids

Fatty acid composition of meat

 Depends on the whether or not the species is ruminant
 Lean red meat has similar proportions of MUFAs & SFAS

 Lean red meat is relatively higher in PUFA and lower in
SFA compared to with untrimmed meat.

« Trimming fat off meat will help lower
the proportion of SFA as visible fat
IS higher in SFA.
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Type of red meat

vl

BRITISH

Nutrition
Fat content of meat
Typical fatty acid composition % of g/100g of diffe rent
types of red meat (lean only, cooked)
Bacon (grilled)
Pork O Total SFA
B Total MUFA
Lamb On-6 PUFA
B n-3 PUFA
Beef
0% 20% 40% 60% 80% 100%
% of fatty acid g/100g Source: MAFF, 1995
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Adults in 2008-2010

Fat Recommendations
(% Food Energy) Men Women
2008-2010 2008-2010

Total fat 35 35.2 34.4
Saturates 11 13.0 12.6
Monounsaturates 13 12.7 12.1
n-6 polyunsaturates | Minimum 1% 5.1 5.1
n-3 polyunsaturates | Minimum 0.2% 1.0 1.1
Trans fat <2 0.8 0.8
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recommendations: Adults in 2007/08

USA — Fat intakes vs.
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Fat Recommendations Men Women
(% food energy)
2007/08 2007/08
Total fat 20-35 34 34
Saturates 10 11 11
Monounsaturates No 13 12
recommendation
n-6 polyunsaturates | 5-10 . .
n-3 polyunsaturates | 0.6-1.2
Trans fat As low as possible - -

I"#
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acid composition of meat

* Advances in food processing technologies,
breeding programmes, changes in animal feeds
and modern butchery techniques have led to a
In fat content of carcass meat

* Inthe UK, fat content has been by >30% for

pork, 15% for beef, and 10% for lamb over past 15
years

© 2011 The British Nutrition Foundation
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Fat content of meat Niion

Saturated Fatty Acids (SFA)

Main SFAs present are:
— palmitic acid (C16:0) } cholesterol levels

— stearic acid (C18:0) } No effect on cholesterol

Minor amounts of:

— myristic acid (C14:0) Shown to cholesterol

— lauric acid (C12:0) ltﬁ\;ilsé; Tg_rOe potently
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Fat content of meat

Monounsaturated Fatty Acids (MUFA)

Lean beef has similar proportions of SFAs and MUFASs
Main MUFA present is: oleic acid (C18:1)

About 30-40% of fat in meat is composed of MUFAs
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Fat content of meat Niion

Polyunsaturated Fatty Acids (PUFA)

The main PUFASs in meat are the essential fatty acids linoleic
(n-6) and -linolenic acid (n-3)

Intakes of n-6 are within recommended ranges, but intakes of
n-3 could be improved

When consumed the body converts n-3 into long chain n-3
PUFAs (EPA and DHA)

High intakes of long chain PUFASs have been associated with
reduced risk of atherosclerosis, heart attack, cancer etc..

Meat makes an important contribution to long chain n-3 for
those who eat little/no oily fish

EFSA recommend >250mg/day of EPA and DHA for CHD
prevention
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Fat content of meat Niion

Polyunsaturated Fatty Acids (PUFA)

Work to enhance the fatty acid profile of beef so that it is of
benefit to human health, without causing a detrimental
effect on appearance, shelf-life or eating quality

The feeding regime of the animals is a major factor of the
PUFA content in meat e.g. meat from animals fed on
grass all year round have a higher proportion of PUFAS

pro%beef
\
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Trans fatty acids i

Trans fats can be produced in 2 ways:

1. Industrial hydrogenation of vegetable olls to
produce semi-solid and solid fats widely
used in food manufacture.

=

2. Hydrogenation of cis-fatty acids by
gut bacteria of ruminant animals 3

Conjugated linoleic acid (CLA) — possible health benefits?
In UK, intake of trans fats is well below the threshold of 2% of
dietary energy (Dept. of Health recommendation)

In USA, trans fats in food supply has decreased dramatically
since mandatory labelling regulations set in 2006. Continued
reductions in industrial trans fatty acids are encouraged.

© 2011 The British Nutrition Foundation




Macronutrient variation in red meat
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Nutrient Lean Beef |Lean Lamb |Lean Pork [ Chicken
(per 1009) (dark &
light meat)
Energy 542 639 519 457
(kJ)
Protein (g) 22.5 20.2 21.8 22.3
Fat (9) 4.3 8.0 4.0 2.1
SFA (g) 1.7 3.5 1.4 0.6
MUFA (g) 1.9 3.1 1.5 1.0
PUFA (9) 0.2 0.5 0.7 0.4
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Micronutrient composition of meat
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Meat contains a range of micronutrients (vitamins and
minerals)

According to EU legislation*:

when a serving (100g/100ml) provides at least 15% of

the EU Recommended Daily Allowance (RDA) it can be
considered a “source” of

Foods contributing at least 30% of the EU RDA, can be
classed as a “rich source”

*(Regulation (EC) No 1924/2006)

© 2011 The British Nutrition Foundation




Micronutrient composition of meat
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Nutrient per Beef Lamb Pork Calf liver
100g

Vitamin A Rich source
Vitamin B, Rich source | Rich source
Vitamin B, Source Source Rich source
Vitamin B, Rich source | Rich source | Rich source | Rich source
Vitamin By Rich source Source Rich source | Rich source
Vitamin B, Rich source | Rich source | Rich source | Rich source
Iron Source

Zinc Rich source | Rich source Source Rich source
Selenium Source Rich source
Potassium Source Source Source Source
Phosphorus Source Source Source Rich source

> 15% of the RDA per 100g = Source; > 30% of the RDA per 100g = Rich source
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Vitamin & mineral intakes: % below LRNI

% British Males below LRNI
Age (years) | <4 | 4-6 | 7-10 | 11-14 | 15-18 | 19-34 | 35-64 | 65+
Vitamin B, - 1 6 6 9 3 S
Vitamin Bg 1 - - 1 0 0 2 2
Vitamin B,, - - - 0 - 1 0 1
Folate 0 - - 1 - 2 0 2
Vitamin A 8 8 9 13 12 12 5 4
Iron 16 - 1 3 2 2 1 3
Zinc 14 12 5 14 9 5 4 11
$
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Vitamin & mineral intakes: % below LRNI

% British Females below LRNI
Age (years) | <4 | 4-6 | 7-10 | 11-14 | 15-18 | 19-34 | 35-64 | 65+
Vitamin B, 0 - 1 22 21 13 6 13
Vitamin By 1 - - 1 5 3 2 4
Vitamin B, - - 1 1 2 1 1 3
Folate 0 - 2 3 3 2 7
Vitamin A 8 6 10 20 12 15 7 4
Iron 16 1 3 45 50 42 16 7
Zinc 14 26 10 37 10 5 4 7
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B vitamins

Function : B vitamins work as co-factors in different
enzyme systems in the body

Meat and animal derived foods are a
naturally rich source of B,, and therefore
make an important contribution to B12
Intakes

It has been shown consistently that vegetarians and
especially vegans have low dietary intakes of B,

Meat also contains thiamin (B,), riboflavin (B,), niacin
(B;), folate and By

© 2011 The British Nutrition Foundation
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Vitamin A

Function: Normal structure and function of the skin and
body linings e.g. in lungs, normal growth and
development, vision and the immune system

Source: offal, in particular liver can be an excellent source
(retinol) but content can be variable (age of animal,
composition of feed)

Very high doses many have adverse health effects

© 2011 The British Nutrition Foundation
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Vitamin E

Function: As an antioxidant protecting the body’s cells
against damage.

Source: Vegetable and seed oils and spreads, nuts and
seeds. Small amounts of vitamin E in meat.

Due to the fat soluble nature of vitamin E, fattier cuts of
meat will have a higher content of this vitamin.

Introduction of seed oils in anlmals diets vitamin E
content of the meat. |

© 2011 The British Nutrition Foundation




Function : Essential for the development and maintenance of
bone. Important for absorption of calcium and phosphorous
from food

Many individuals have low vitamin D status

Dermal synthesis is the best source and therefore dietary
supply of vitamin D is important for housebound people and
iIndividuals who wear concealing clothing

Meat and liver can provide substantial quantities of 25 (OH)D,
(vitamin D metabolite) which is thought to have high
biological activity and readily absorbed

USA average intake is 5 pg/day (men) and 4.6 pg/day (women)
UK average intake is 3.1 pg/day (men) and 2.6 pug/day (women)

© 2011 The British Nutrition Foundation
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Function: Important as an oxygen carrier in haemoglobin in
blood, or myoglobin in muscle, and is also required for many
metabolic processes.

Source: meat, beans, nuts, dried fruit, wholegrain foods, dark
green leafy vegetables.

Meat is an important source of bioavailable iron (haem iron)

Non-haem iron is susceptible to factors affecting its
bioavailability (e.g. phytate in cereals and pulses, vitamin C).

Meat and meat products provide 19% (men) and 15% (women)
to average daily intake of iron (NDNS).

Vulnerable groups — infants, girls/women of reproductive age.

© 2011 The British Nutrition Foundation
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Weaning

“Around 6 months is the ideal time to introduce solid
foods. Before this, the baby’s digestive system is still
developing, and introducing solids too early can
Increase the risk of infections and allergies” (WHO)

At around 6 months, stores of some nutrients, such as
Iron, start to run out and therefore additional sources

are needed.

Meat is an important
source of nutrients and
useful to include in the diet

from 6 months.

© 2011 The British Nutrition Foundation
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Function: Essential for cell division and therefore for growth
and tissue repair. Necessary for normal reproductive
development, immune system and healing of wounds.

Source: milk, cheese, meat, eggs, fish, wholegrain cereals
and pulses.

Meat is a source of bioavailable zinc.
In the UK, meat and meat products provide ~ 34%

Concerns regarding low intakes of zinc among sub-groups of
the population (adolescent girls).

© 2011 The British Nutrition Foundation




Selenium

Function : Acts as an antioxidant, necessary for the use of
lodine in thyroid hormone production, Immune system
function.

Source: Cereals, meat, fish, brazil nuts, cheese and eggs.

Red meat contains useful amounts of selenium (dependent
on diet of livestock and soill).

Intakes of selenium in Europe are thought to be lower than
In North America due to lower levels of selenium in soill.

Meat also contains: Phosphorus, Magnesium, Copper,
Cobalt, Chromium, Nickel...

© 2011 The British Nutrition Foundation
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Health effects of red meat
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Red meat and cancer

The most studied cancer In relation to red and
processed meat intake Is colorectal cancer (CRC).

Most of the evidence of the association between red
meat and CRC shows an increase in risk of CRC
In the highest consumers of red meat compared to
the lowest consumers, although most studies have
not reached statistical significance.

© 2011 The British Nutrition Foundation




Red meat and cancer

WCRF (2011) stated that “A substantial amount of
data from cohort studies showed a dose-response
relationship, supported by evidence for plausible
mechanisms operating in humans.”

Concluded that there is convincing evidence that red
and processed meat increase CRC risk.

The UK Scientific Advisory Committee on Nutrition
(SACN) suggested that red and processed meat
Intake was probably associated with increased
CRC risk.

© 2011 The British Nutrition Foundation




Red meat and cancer

Any association between red meat intake and cancer at
other sites remains inconclusive.

stomach
lung
pancreas
oesophagus
endometrium
breast

© 2011 The British Nutrition Foundation




Red meat and
Cardiovascular disease (CVD)

Red meat contains saturated fatty acids, a high intake of
which can increase risk of CVD.

Red meat contains other fatty acids (n-3 PUFAs & MUFAS)
and important micronutrients (B vitamins & selenium) that
may decrease risk of CVD.

Lean red meat can be promoted as part of a healthy diet for
CVD prevention.

© 2011 The British Nutrition Foundation




Other health effects
Obesity

Vegetarians tend to weigh less than non-vegetarians —
confounding factors?

Higher protein foods/meals may make you feel fuller for
longer than those with lower protein content.

Source of protein does not have a significant effect on satiety
In context of a healthy diet.

Moderate intakes of lean red meat can form part of a healthy
diet along with plenty of starchy carbohydrates and fruit &
veg, which will promote weight loss and maintenance of a
healthy weight.

Type 2 diabetes
High consumers of red meat have higher risk
(non-sign increased risk).

© 2011 The British Nutrition Foundation




How much red meat
should we eat?
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How much red meat do we eat?

Average intakes of red & processed meat:

MEN WOMEN

1369 per day (The Netherlands) 799 per day (The Netherlands)
1359 per day (Germany) 70g per day (Germany)

/89 per day (UK) 479 per day (UK)

559 per day (Greece) 31g per day (Greece)

~270g per day (Argentina, all adults)

~128g per day (USA, all adults)

110g per day (Australia) 559 per day (Australia)
101g per day (Canada) 550 per day (Canada)

© 2011 The British Nutrition Foundation




WCRF recommendation on how much
red meat to eat

Red meat and cancer:

To reduce your cancer risk, eat no
more than 500g (=70 g/day)
(cooked weight) per week of red
meats, like beef, pork and lamb,
and avoid processed meats such
as ham, bacon, salami, hot dogs
and some sausages (WCRF, 2007).

© 2011 The British Nutrition Foundation




In the UK

SACN report “Iron and Health” (2010) led to new
guidance on eating red and processed meat
from the UK Department of Health (Feb 2011)

Adults who eat >90g red &
processed meat a day should
reduce their intake to 70g a day
on average.

42% men and 12% women

consume >90g/day (2000/01
NDNS data).

http://www.nhs.uk/Livewell/Goodfood/Pages/red-meat.aspx

© 2011 The British Nutrition Foundation




World Cancer Research Fund (WCRF) (2007)

 no more than 5009 red meat per week (=70g/day)

e avoid processed meats such as ham, bacon, salami,
hot dogs and some sausages

UK Government advice (Feb 2011)

 meat can be eaten as part of a healthy, balanced diet

» Adults who eat >90g red & processed meat a day
should reduce their intake to 70g/day on average.

70g portion size =

« steak, roughly the size of a pack of cards
« 3rashers bacon

o 2 average retall grilled 100% beef burgers
e 1 quarter pounder beef burger

« 3 average slices ham

© 2011 The British Nutrition Foundation




Red meat
IN a sustainable diet
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What is sustainability?

Implies the use of resources at rates that do not exceed
the capacity of the earth to replace them

Extends to economic growth and human capital (skilled
workforce)

Entails resilience to transitory shocks and stresses, and
Investment in renewable resources

Cannot be pursued in the absence of food security
Requires consideration of a range of trade-offs
Involving the food supply and ecosystem

“The Future of Food and Farming”
(Foresight, 2011)

© 2011 The British Nutrition Foundation




What is a sustainable diet?

No generally accepted
definition of
‘sustainable food’ or a
‘sustainable diet’

Globally - agriculture
(incl. fertiliser
production) directly
contributes to 10-12%
of GHG emissions

and ~30% when land
conversion and costs

beyond the farm gate
IS added.

FAQO definition:

“Sustainable diets are those diets
with low environmental impacts
which contribute to food and
nutrition security and to healthy life
for present and future generations.
Sustainable diets are protective and
respectful of biodiversity and
ecosystems, culturally acceptable,
accessible, economically fair and
affordable; nutritionally adequate,
safe and healthy; while optimizing
natural and human resources”

© 2011 The British Nutrition Foundation




Confluence of pressures
over the next 40 years

Demand for food will increase:

— growing global population — from <7bn today to >9bn by
2050

— wealth in emerging economies — demand for high
guality foods such as meat & dairy products

Competition for resources will intensify
(e.g. water, land, fuel)

Climate change will become more apparent

(e.g. Likely to see more desert-like areas in some parts of
the world)

© 2011 The British Nutrition Foundation




Global nutrition and health
challenges

Globally:

>1 billion adults are overweight or obese
~1 billion people go to bed hungry

~1 billion have micronutrient deficiencies

Obesity — risk of CVD, diabetes, hypertension, some
cancers

Inadequate intakes — poor growth, nutrient deficiencies,
Infection etc

Overall, we need a sustainable and healthy balanced
diet, affordable by all.
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Healthy diets

UK Canada USA

Austria _ _
Arab countries China
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Sustainable healthy diets

(Foresight report, 2011)

“There is little dispute about the importance
of a balanced diet and the role of a
moderate intake of livestock products;
communicating this to the consumer
should be a priority for public health
(recognising the power of vested interests
In promulgating contrary messages)”

© 2011 The British Nutrition Foundation




Low vitamin and mineral intake/status

In the UK
Low intake* Low status
lron lron
Riboflavin Riboflavin
Vitamin A Vitamin B,
Calcium Vitamin B,
Magnesium Folate
Potassium Thiamin
Zinc Vitamin C
lodine Vitamin D
""" # $ % & "
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Vitamins and minerals: key food sources

Foods that contribute 10% of intake for those nutrients in the
UK, where there is low intake and/or status

"$ $%
$& $& $"

© 2011 The British Nutrition Foundation




Meat production or consumption?

Production:

Examine efficiencies of particular systems or sub-systems.

A large meat exporting country may have a justifiably large
production footprint if the product demand exists in the
iImporting countries, with which it trades —

(Natural resource advantage)

Improve efficiencies from “field to fork” — improving crop
yields and changes to animal feeds to reduce methane
emissions.
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Meat production or consumption?

Consumption:

Changing eating habits — the amount of meat/dairy
consumed

What are the key messages for consumers?

Can the need for sustainability be used to drive
change and benefit health?

Changing information — food labelling
Is there a place for sustainability labelling?

Changing the price — taxation of GHG intensive practice
and/or subsidy of low impact husbandry

© 2011 The British Nutrition Foundation




Changing eating patterns

Source: Institute of Grocery Distributors - Shopper Trends (2010)
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What action is required?

Major challenges and no single solution .....

Need action across the food supply chain:

" Production

' Processing / manufacturing

' Distribution / transport

' Retall

' Consumption (at home, catering establishments)

Also:
' Waste (in field, post-field and at home)

© 2011 The British Nutrition Foundation




Key messages

Red meat contributes a range of essential nutrients
Regular intake of moderate lean meat is encouraged

Some nutrients (e.g. iron and zinc) are more bioavailable in meat that
other food sources

Some of the nutrients in found in meat are already in short supply In
the diets of some population groups.

Those devising dietary recommendations that embrace sustainability
as well as nutrition need to proceed with caution to ensure that
nutrient status in such population groups is not further
compromised.
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Useful information

Nutrition Bulletin themed issue on sustainability
(online mid-November)

Articles include:

‘Challenges and opportunities for sustainable

livestock production in the UK’

‘Global food supply: a challenge for sustainable
agriculture’

‘Making sustainable choices easier’

‘The food industry perspective: a collection of
case studies’
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Useful information

eSeminars:

“What's your beef? Red
meat in the diet”

http://www.foodafactoflife.orq.uk/Section.aspx?siteld=19&sectionld=96

© 2011 The British Nutrition Foundation




Useful information

5-year European (FP6
project). March 2007 to Feb
2012

Involves 41 organisations in
18 countries (Europe, North &
South America, Australia and
New Zealand)

ProSafeBeef conference
gth & 9th Fep 2012

Dublin, Ireland

www.prosafebeef.eu
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Dr Laura Wyness: |.wyness@nutrition.orq.uk

BNF website: www.nutrition.org.uk
BNF education website: www.foodafactoflife.org.uk

Nutrition Bulletin : http://www.nutrition.org.uk/publications/bulletin

Wyness et al. (2011) Red meat in the diet: an update Nutrition
Bulletin 36(1): 34-77

Wyness (2011) How much red meat should we eat?  Nutrition
Bulletin 36(2): 221-3

Foresight: The future of food and farming (2011) The
Government Office for Science, London
http://bis.ecqroup.net/Publications/Foresight.aspx

Wood & Rowlings (2011) Nutrition and climate change: major
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