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Todayõs talk:

ÁOur food system ïoverview & sustainability

ÁWhat are the impacts on population health? 

ÁImpacts outside of nutrition? 

ÁThree key areas to cover  

ÁWhat can we do about them? 



Public health and food - what comes to mind? 

Å Nutrition ïobesity, HFSS foods, Type 2 diabetes, CVD

Å Food safety ïfood borne illness, safe handling and food 

hygiene

Å Food insecurity?

Å Environmental damage? 

Å High use of non-renewable resources? 

Å Other impacts on population health?  



140 years to double in 

size from 1 to 2 billion

Only 60 years to triple in 

size from 2 to 6 billion

2000

1940

2010

Approx. 7 billion

2050

Est. 9.5 ï10 billion



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

2011 Foresight Report ðOutlined environmental 

impacts of global food system. 

Concluded that without change, it will: 

CONTINUE TO 

CONTRIBUTE TO 

CLIMATE CHANGE

CONTINUE TO 

DEGRADE THE 

ENVIRONMENT

CONTRIBUTE TO 

BIODIVERSITY 

DESTRUCTION

COMPROMISE 

THE WORLD'S 

CAPACITY TO 

PRODUCE FOOD 

IN THE FUTURE

This Photo by  Unknown Author is licensed under CC BY-SA

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


Circular relationships: 

Å Production & Environment

Å Consumption & Production

Å Consumption & Environment



D Tilman & M Clark Nature 000, 1-5 (2014) doi:10.1038/nature13959

Dependence of per capita daily dietary demand for: a, meat protein; b, refined sugars+refined animal 

fats+oils+alcohol; and c, calories on per capita gross domestic product 

CaloriesMeat protein
Refined sugars, animal fats, oils & 

alcohol

DIETARY TRENDS & INCOME





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



Source: Health Profile for England, Chapter 2, 
July 2017
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What are the impacts of agriculture on our health that are 

not related to nutrition? 

What are the biggest risks?  

Locally? Globally? 
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ôAs is now quite well known, 
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 cancer. ô

Jim OôNeill, Forward to óTackling Drug-
Resistant Infections Globally: Final 
Report and Recommendationsò May 
2016



Resistant pathogens of interest

ÁCampylobacter spp

Ánon-typhoidal Salmonella spp

ÁEscherichia coli 

Álivestock-associated methicillin-
resistant Staphylococcus aureus (LA-
MRSA). 

Key antibiotics of interest ïCritically 
Important Antibiotics (MIAs) (WHO 
classification)

ÁColistin

Áfluoroquinolones

Á3rd and 4th generation cephalosporins

Critically Important Antibiotics (CIAs)

ÅEssential to maintaining human health

Å Defined in current regulation by the European Medicines Agency (EMA)

Å Veterinary Medicines Directorate (VMD) recommend use only after positive diagnostic test 

indicates use is necessary

Å 2016 ïEuropean Parliament voted to restrict or ban veterinary use of CIAs ïnot yet ratified



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)

Reliance on antimicrobials in intensive livestock farming is a 
significant contributor to the emergence of antimicrobial-resistant 
bacteria that affect human health.  (WHO, 2012)

A Scientific Opinion by the European Food Safety Authority (EFSA) 
concludes that it is ñof high priority to decrease the total antimicrobial 
use in animal production in the EUò.  (EFSA, 2011)



Treat disease

Prevent disease 

(Prophylaxis and Metaphylaxis) 

Growth promotion



Antibiotics mediate 
growth enhancement 

Sub-clinical levels 
added to feed

Affects the gut 
microbiota ïdensity & 

diversity

Banned in EU 
countries since 2006

ÅOptimizes nutrient utilization

Å Reduces energy waste

Å Increases growth in animal. 



ECONOMIC IMPACT ð2015 ANALYSIS BY 
US DEPARTMENT OF AGRICULTURE 
(USDA)

Production costs estimated 2% higher when antibiotics not used 
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/



Raised stressors on fish

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 ïleading to 

use of more/different antibiotics

Aquaculture products (e.g. fish, 

shellfish, and shrimp) at retail can 

carry bacteria that are resistant to 

medically important antimicrobials

FAO/WHO 2018

Caballo, 2006; Rohr et al. 2019



Å Citrus greening  - caused 
by the bacterium 
Candidatus Liberibacter
asiaticus

Å Devastated Floridaôs citrus 
industry ïestimated 90% 
of stateôs citrus trees are 
infected

Å ñThe level of desperation 
is high,ò says Rick 
Dantzler, chief operating 
officer of Floridaôs Citrus 
Research and 
Development Foundation 
(CRDF) in Lake Alfred.



ARBs of animal origin can be 

transmitted to humans 

through various mechanisms, 

including: 

Å the environment (Graham et al 

2009)

Å food products  (Price et al., 

2005)

Å agricultural workers by 

direct contact (Smith et al., 2013)



ÅOut of 93 studies identified - 89 studies showed (3 directly, 86 indirectly)  limiting antimicrobials given 

to animals reduces antimicrobial resistance in animals.

Å 4 studies indicated (1 directly, 3 indirectly) withdrawing antimicrobials in food animals results in 

decreased antimicrobial resistance in humans.

ÅAuthorsô conclusions: 

ÅLimiting antimicrobial use in food animals reduces antimicrobial resistance in food animals

ÅAlso probably reduces antimicrobial resistance in humans. 

Å The magnitude of the effect cannot be quantified.



Fig. A.3. Resistance to ceftiofur over time in Quebec, Canada (Scott et al., 2018 - redrawn 

from data 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




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).

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

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







How can we reduce use of antimicrobials in 
agriculture? 

What would be the most effective? 

What level is acceptable? 
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WHO Antibiotic Resistance 

Fact Sheet (2020)

https://www.who.int/en/news-
room/fact-sheets/detail/antibiotic-
resistance

Agriculture sector
To prevent and control the spread of antibiotic resistance, the 

agriculture sector can:

ÅOnly give antibiotics to animals under veterinary supervision.

ÅNot use antibiotics for growth promotion or to prevent diseases 

in healthy animals.

ÅVaccinate animals to reduce the need for antibiotics and use 

alternatives to antibiotics when available.

ÅPromote and apply good practices at all steps of production and 

processing of foods from animal and plant sources.

ÅImprove biosecurity on farms and prevent infections through 

improved hygiene and animal welfare.



(Van Boeckel et al., 2017)
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Eur Heart J, Volume 40, Issue 20, 21 May 2019, Pages 1590ï1596, https://doi.org/10.1093/eurheartj/ehz135

The content of this slide may be subject to copyright: please see the slide notes for details.

Figure 4 Estimated excess mortality attributed to air pollution in 

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

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






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

Á21% reduction in mortality attributed 
to PM2.5 (approximately 3,300 fewer 
deaths annually) 

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

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



Fig. 1. PM2.5 related mortality (in deaths/area of 100 × 100 km2) for the year 2010 (top left, reference case) 

and the three sensitivity scenarios.






