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Todayos tal k

A Our food system T overview & sustainability
AW hat are the impacts on population health?
A Impacts outside of nutrition?

A Three key areas to cover

AW hatcan we do about them?
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Public health and food - what comes to mind?

A Nutrition i obesity, HFSS foods, Type 2 diabetes, CVD
A Food safety i food borne illness, safe handling and food

hygiene

A Food insecurity?

A Environmental damage?

A High use of non-renewable resources?
A Other impacts on population health?
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2011 Foresight Report o Outlined environmental
Impacts of global food system.

Concluded that without change, it will:
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CONTINUETO CONTINUE TO CONTRIBUTE TO COMPROMISE
CONTRIBUTE TO DEGRADE THE BIODIVERSITY THE WORLD'S
CLIMATE CHANGE ENVIRONMENT DESTRUCTION CAPACITY TO
PRODUCE FOOD
IN THE FUTURE

Foresight (2011). The Future of Food and Farming, Executive Summary. London: The
Government Office for Science (p.10)



https://commons.wikimedia.org/wiki/File:From_the_farm,_Gotland,_Sweden_(6197462414).jpg
https://creativecommons.org/licenses/by-sa/3.0/
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Farming Consumption
+ Households

Indigenous Conventional Supply Chain Institutions
Harvest Restaurants

Processing Distribution
+ +
Storage Marketing

Wholesale
Retail
Sharing

Waste Management

Waste is produced at all stages of
the process and can be recovered
and captured for energy, composing,
redistribution and much more

SOURCE: SOUTHWEST BC B10-REGION FOOD SYSTEM DESIGN PROJECT

The food
system

Circular relationships:
A Production & Environment
A Consumption & Production

A Consumption & Environment
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So what?
(Or: Why is this a problem?)




Livestock conversion efficiencies in
calories and protein
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Cassidy, E.M et al, 2013. Redefining agricultural yields: from tonnes to people nourished per

hectare. University of Minnesota. Environ. Res. Lett. 8 (2013) 034015
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Behavioural risk factors
Dietary risks

Tobacco smoke

Low physical activity _
Giobal Burden of Disease

study

Alcohol & drug use

Metabolic risk factors

High systolic blood pressure

High body mass index [l . .
. @ Cardiovascular dis.
High total cholesterol e | W Chronic respiratory dis.
High fasting plasma glucose _ M Cirrhosis
_ B Diabetes, urogenital, blood

Low glomerular filtration rate_ & endocrine diseases

Environmental risk factors : ggr:crz:’sn infectious:dis,

Air pollution - - Other causes

Source: Health Profile for England, C?Iz?pter 2, 5% 10% 15% 20% @
July 2017 Percentage of deaths
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Breakout session 1

What are the impacts of agriculture on our health that are
not related to nutrition?

What are the biggest risks?

Locally? Globally?




What did we think?

What are the impacts of agriculture on our health?

What are the biggest risks? Locally? Globally?







Antimicrobial
resistance
(AMR)

OAs IS now quite
we suggested that without

policies to stop the worrying
spread of AMR, today's

already large 700,000

deaths every year would

become an extremely

disturbing 10 million every

year, more people than
currently die from

Jim OO6Neill, For war d
Resistant Infections Globally: Final
Report and Recommenda

2016
(




Antimicrobial Resistance (AMR)

Campylobacter spp

non-typhoidal Salmonellaspp Colistin

Escherichiacoli fluoroquinolones

livestock-associated methicillin- 3rd and 4th generation cephalosporins
resistant Staphylococcus aureus (LA-

MRSA).

Critically Important Antibiotics (CIAS)
A Essential to maintaining human health
A Definedin current regulation by the European Medicines Agency (EMA)
A Veterinary Medicines Directorate (VMD) recommend use only after positive diagnostic test
indicates use is necessary

A 201671 European Parliament voted to restrict or ban veterinary use of CIAs i not yet ratified @
N4



ANTIMICROBIAL USE &
LIVESTOCK

Worldwide, approximately 73% of current antibiotic production is
used in agriculture, most of which is to promote growth and prevent
disease. (van Boekel et al 2019)
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significant contributor to the emergence of antimicrobial-resistant

Reliance on antimicrobials in intensive livestock farming is a
bacteria that affect human health. (WHO, 2012)

concl ude sofhighaptiority to decseas® the total antimicrobial

g A Scientific Opinion by the European Food Safety Authority (EFSA)
use in animal production in the EUO . (EFSA, 2011)




Antibiotic use In
Livestock

Treat disease

Prevent disease
(Prophylaxis and Metaphylaxis)

Growth promotion




Growth promotion in livestock animails

5 v

Antibiotics mediate Sub-clinical levels Affects the gut Banned in EU
growth enhancement added to feed microbiotai density & countries since 2006
diversity

&

A Optimizes nutrient utilization
A Reduces energy waste
A Increases growth in animal.




ECONOMIC IMPACT 0 2015 ANALYSIS BY
US DEPARTMENT OF AGRICULTURE

(USDA)

E Production costs estimated 2% higher when antibiotics not used
G for either growth promotion or prophylaxis disease prevention

Increased growth = less time to feed broiler chickens

$ Each 1% reduction in feed use worth $27.5 million for integrators

https://www.ers.usda.gov/amber-waves/2015/november/restrictions-on-antibiotic-use-for-production-purposes-in-us-livestock-industries-
likely-to-have-small-effects-on-prices-and-quantities/



Aguaculture

Raised stressors onfish

Sanitation - high population
densities, crowding of farming
sites, lack of sanitary barriers or
ability to isolate infected fish

Increased AMR in environment
and in fish pathogens 7 leading to

use of more/different antibiotics

Aquaculture products (e.g. fish,

shellfish, and shrimp) at retail can
carry bacteria that are resistantto
medically important antimicrobials

FAO/WHO 2018

Caballo, 2006; Rohr et al. 2019




7| Citrus Greening
: & Streptomycin
Oxytetracycline

A Citrus greening - caused
by the bacterium
Candidatus Liberibacter
aslaticus

A Devastated FI
Industry i estimated 90%
o f stateods ci
Infected

AT he |evel  of
| s hisayshRic
Dantzler, chief operating
58 PO o S e ST B o R e
Research and
Development Foundation
(CRDF) in Lake Alfred
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Does this
matter to
human health?

ARBs of animal origin can be
transmitted to humans
through various mechanisms,
Including:

the environment (Graham et al
2009)

food pl’OdUCtS (Price et al.,
2005)

agricultural workers by
direct contact (smith et al., 2013)




Is antimicrobial administration to food animals a direct threat to
human health? A rapid systematic review (Scott et al., 2018)

A Out of 93 studies identified - 89 studies showed (3 directly, 86 indirectly) limiting antimicrobials given
to animals reduces antimicrobial resistance in animals.

A 4 studies indicated (1 directly, 3 indirectly) withdrawing antimicrobials in food animals results in
decreased antimicrobial resistance in humans.

AAuthorsoé conclusions:
A Limiting antimicrobial use in food animals reduces antimicrobial resistance infood animals

A Also probably reduces antimicrobial resistance in humans.
A The magnitude of the effect cannot be quantified.




Percentage resistance in samples

70 - Voluntary withdrawal of ceftiofur use in broiler chicken eggs
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Fig. A.3. Resistanceto ceftiofur over time in Quebec, Canada (Scott et al., 2018 - redrawn @
fromdata in Dutil 2010 [15])



https://www-sciencedirect-com.sheffield.idm.oclc.org/topics/medicine-and-dentistry/ceftiofur
https://www-sciencedirect-com.sheffield.idm.oclc.org/science/article/pii/S0924857918301079#bib0015
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ANTIBIOTICS USE IN AGRICULTURE
VARIES GREATLY BY COUNTRY

Source: European Medicines Agency (2011) and the national governments of the US, Australia

and New Zealand. Review on
* Animal biomass estimated based on number of animals. u Antimicrobial

NB: All figures are given in milligram (mg) purchased for every kilogram (kg) of livestock Resistance
biomass and do not include ionophores and oligosaccharides.
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2017

2013

Animals People Animals‘/1 People
(45%) (36%)
L 7% [ 10%

(68 tonnes) (78 tonnes)

38% | 99% 26%  64%

(368 tonnes) (521 tonnes) (204 tonnes) (491 tonnes)

Food- Horses,  People

producing companion
animals animals &

food-producing
animals

Veterinary Medicines Directorate (2019). UK One Health Report i Joint report on antibiotic use and antibiotic resistance, 2013-

2017. New Haw, Addlestone: Veterinary Medicines Directorate, p.3

UK Reductions
in total tonnes
between 2013
and 2017

In the UK reductions in farm
antibiotic use have been
achieved in recent years,
Directorate 2019)

As one example, a 2010/11
survey undertaken by the
Department for Environmental
and Rural Affairs (DEFRA)
found 85% of non-organic
dairy farms in the UK used
routine antibiotic therapy
during the non-lactating phase
(Brunton et al, 2012).

€



ANIMALS IN THE USA CONSUME MORE MOST ANTIBIOTICS USED

IN ANIMALS ARE MEDICALLY
THAN TWICE AS MANY MEDICALLY ki el S
IMPORTANT ANTIBIOTICS AS HUMANS

Of the 41 antibiotics* that are approved for used in food producing animals
by the FDA, 31 are categorised as being medically important for human use.
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Between 1992 and 2015, most new antibiotic approvals for use in food animals have been
generic drugs that are also used in human medicine

Number of approvals
80 -

70 B Medically important non-generic

E Medically important generic

60 - B Non-medically important non-generic
E Non-medically important generic
50 4
40 -
30 -
20 -
10 -
0

1992- 1995- 1998- 2001- 2004- 2007- 2010- 2013-
1994 1997 2000 2003 2006 2009 2012 2015

Note: Medically important antibiotics are those important for human-disease treatment.
Source: USDA, Economic Research Service analysis of Food and Drug Administration Center
for Veterinary Medicine Green Book (FDA-CVM Green Book) reports of animal pharmaceutical
product approvals.




Breakout Session 2

How can we reduce use of antimicrobials Iin
agriculture?

What would be the most effective?

What level is acceptable?







What did we think?

How can we reduce use of antimicrobials In
agriculture?

W hat would be the most effective?

What level is acceptable?




Agriculture sector

To prevent and control the spread of antibiotic resistance, the
agriculture sector can:

FOnly give antibiotics to animals under veterinary supervision.

Aot use antibiotics for growth promotion or to prevent diseases
in healthy animals.

A/accinate animals to reduce the need for antibiotics and use
alternatives to antibiotics when available.

Aromote and apply good practices at all steps of production and
processing of foods from animal and plant sources.

Amprove biosecurity on farms and prevent infections through
improved hygiene and animal welfare.

WHO
Guidance

WHO Antibiotic Resistance
Fact Sheet (2020)
https://www.who.int/en/news-

room/fact-sheets/detail/antibiotic-
resistance




(Van Boeckel et al., 2017)

Antimicrobial consumption in food animals by 2030

Business as usual and intervention policies are shown. Revenue ranges are estimated for different fee rates
(TR) and price elasticities of demand (PED). For 3C, 3D, and 3E, PEDs are derived from time series of imports of
veterinary antimicrobials in each country (Protocol S4); the global average PED was -0.95. See supplementary
materials for discussions of uncertainty in all estimates shown in figures. PCU, population correction unit.

Business Target 1 Target 2: Target 3: Target 1,2 and 3:
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Global antibiotic use in livestock under reduction scenarios, 2030

Projected global antibiotic use in livestock under expected meat consumption levels in 2030, and a range of
modeled reduction scenarios based on antibiotic use limits, reductions in meat consumption, and a fee on antibiotic
sales. Further details on each scenario are given in the sources tab. Global antibiotic use is measured in tonnes per

year.

Projected business-as-usual 200,235
Global per capita meat consumption 165g/day 156,802
50mg antibiotic per kg meat limit for OECD & China 80,970
Global limit of 50mg antibiotic per kg meat 72,850
Global per capita meat consumption 40g/day 67,244
0 50,000 100,000 150,000 200,000

Source: Van Boeckel, T. P.,, Glennon, E. E., Chen, D., Gilbert, M., Robinson, T. P., Grenfell, B. T.,Laxminarayan, R. (2017). Reducing
antimicrobial use in food animals. Science, 357, 1350-1352.
OurWorldInData.org/antibiotic-resistance-from-livestock « CC BY
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How does nitrogen impact on
population health?

Air Quality Water Quality Climate
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Nitrogen and
Air Pollution




Deaths attributable to ambient air pollution, 2016
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Figure 4 Estimated excess mortality attributed to air pollution in

Europe, and the contributing disease categories. At ...

%
Lung
cancer

%
Pneumonia 790,000

excess deaths
due to ambient

air pollution
per year
390/ In Europe

Other non-
communicable
diseases

40%
Ischemic
heart
disease

Eur Heart J, Volume 40, Issue 20, 21 May 2019, Pages 15901 1596, https://doi.org/10.1093/eurheartj/lehz135

The content of thisslide may be subject to copyright: please see the slide notesfordetails.

@ESC

European Society
of Cardiology

OXTFORD

UNIVERSITY PRESS
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https://doi.org/10.1093/eurheartj/ehz135

& Public Health England Health Matters

Air pollution affects people throughout their lifetime

Elderly

L Adults e

I Children i accelerated decline
lung function
Pregnancy SEthing coronary heart disease lung cancer
trok
low birth weight fﬁﬁ:;ﬁimmem : L diabetes
P o s, dementia
ment problems hronic obstructi I
i R shielellaadslallnladd heart attack, heart failure

more wheezing and coughs disease (as chronic bronchitis) S atokas

: 7\
start of atherosclerosis diabetes @:
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Air Pollution -
a local issue?

D

L




50% reduction in
AGR emissions

could prevent
thousands deaths/yr
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Agriculture
impact - UK

Modelling estimates for UK of a 50%
reduction in agricultural emissions

A 21% reduction in mortality attributed
to PM, ; (approximately 3,300 fewer
deaths annually)

A 22% reduction in associated costs
(approximately US$11.8 million
reduced annual spend)

€
(Giannadaki et al., 2018; Pozzer et al.,2017) O



Reference simulation 2010 50% AGR removed
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Fig. 1. PM2.5 related mortality (in deaths/area of 100 x 100 km2) for the year 2010 (top left, reference case)

and the three sensitivity scenarios.
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Article | Published: 16 December 2021
Dietary shifts canreduce premature deaths related to
particulate matter pollution in China

Xueying Liu, Amos P. K. Tai =, Youfan Chen, Lin Zhang, Gavin Shaddick, Xiaoyu Yan & Hon-Ming

Lam

Nature Food 2, 997-1004 (2021) | Cite this article
2016 Accesses | 202 Altmetric | Metrics

o A Publisher Correction to this article was published on 07 January 2022

© This article has been updated

Abstract

Shifting towards more meat-intensive diets may have indirect health consequences
through environmental degradation. Here we examine how trends in dietary patternsin
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Fig. 5: Environmental and indirect health benefits of less meat-intensive diets.

From: Dietary shifts can reduce premature deaths related to particulate matter pollution in China
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a,b, Potential benefits of moving from the current 2010s diet to the healthier, less meat-intensive direct recommended by CDG 2016 in terms of
changes in annual mean PM, s concentrations (a) and PM, s-related premature mortalities (b). These plots correspond to [HEAL-2010] in Methods.
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