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SUMMARY 

There is a major threat to humanity and it comes 
from the very food we eat – a terrible consequence 
of our modern farming systems. Some diseases that 
infect animals can also be passed on to humans. 
These are known as zoonotic diseases.  

As farming methods have become more intensive, 
there is an increasing number of animals reared in 
confined spaces. This is combined with breeding and 
feeding approaches designed to increase production. 
It is often at the expense of the animals’ welfare  
but it’s also putting human health at risk. It increases 
the risk of certain diseases, which can lead to  
serious illness in humans and may be fatal. As we 
consume more animal products, particularly chicken 
and pig meat, there is greater risk of exposure  
to these illnesses. 

Salmonella, E. coli and Campylobacter are all 
bacteria that can cause food poisoning. We can 
get ill when we eat contaminated meat, eggs and 
dairy. It is not only what we eat that puts us at risk; 
influenza viruses that affect poultry and pigs on 
farms can give rise to a ‘flu that infects humans and 
can lead to rapid, widespread disease. 

This briefing by Compassion in World Farming and 
the World Society for the Protection of Animals 
is based on longer reports written by experts. It 
examines some of the most common food poisoning 
bacteria, as well as the viruses avian and swine 
influenza; assessing the causes and risks to us and 
farm animals.

Governments, Inter-Governmental 
Organisations (IGOs) and the food production 
industry must urgently work together to 
implement the following recommendations: 

•  Ensure health – by developing farming policies for 
humane sustainable food supplies that ensure the 
health of animals and people. This includes using 
animal breeds, diets and management conditions 
that minimise stress and optimise animal welfare  
and immunity. 

•  Surveillance and vaccination – helping minimise  
the spread of disease. 

•  Limit transportation time – ensuring animals are 
slaughtered humanely on or near to the farm 
where they were raised.   

•  Invest in research and knowledge transfer –  
helping support farmers to develop and  
implement higher welfare livestock systems. 

•  Reduce non–therapeutic antibiotic use – limiting 
the risk of antibiotic resistance. 

•  Encourage consumers to eat less and higher  
welfare meat – reducing the risk of exposure to 
food infected with Salmonella, Campylobacter  
or E. coli.



 
KEY FINDINGS

Both Salmonella and E. coli infections are 
often greater in intensive farm production 
conditions. Fast-growing birds may be  
more susceptible to Campylobacter  
infection, believed to be the most important 
foodborne pathogen. The bacteria can  
pass from the bird’s gut into the meat  
of the chicken, greatly increasing the risk  
of infection to humans. 

Long distance transport of animals  
increases the risk of infection for all three 
bacteria. Risk of exposure to foodborne 
pathogens generally increases with  
increased consumption and lower welfare 
animal products. 

The risk of new strains of influenza that  
can infect humans is of serious concern,  
now and in the future. Farm animal 
numbers have risen rapidly and large-scale 
concentration of poultry and pigs has  
become increasingly common, alongside  
long distance transport. This increases the 
risk of new strains of influenza viruses 
emerging and spreading. 

 
 
 
 
 

 
INTRODUCTION

Zoonotic diseases are a major global threat to 
public health and animal welfare. Animal products 
contaminated with bacteria such as Salmonella, 
Campylobacter and E. coli are responsible for large 
numbers of foodborne human infections, which 
can be fatal. Influenza viruses circulating in farmed 
animals periodically give rise to a human disease 
pandemic, often with devastating consequences. 
 
Farming methods have changed dramatically in 
recent decades. Production has become increasingly 
industrialised, with larger numbers of animals 
stocked at higher densities, coupled with breeding 
and feeding strategies aimed at maximising 
production. These changes have a huge impact on 
the welfare of farmed animals we rear for food and 
can increase the risks to people and animals from 
some zoonotic diseases.  

THE STUDIES

In 2012, Compassion in World Farming, with 
support from The Tubney Charitable Trust and 
the World Society for the Protection of Animals, 
commissioned leading experts to compile a series of 
reports examining the public health threat posed 
by some of the major zoonotic diseases and the 
effects of farming systems on this threat. This report 
summarises their findings and provides our policy 
recommendations.  
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ESCHERICHIA COLI (E. COLI)

Key message

The high stocking densities and diet  
commonly found in intensive fattening  
systems for beef cattle increase the risk of  
E. coli infection. Cattle fed on grass and  
reared extensively are less likely to carry the 
bacteria and are likely to have better welfare. 
Long journeys for slaughter can lead to 
increased shedding and spreading of  
bacteria, as well as poor animal welfare.   

Background

Most strains of E. coli do not cause disease, but live 
naturally in the intestines of animals and humans, 
where many are probably beneficial to health 
as a key part of our gut flora. However, a small 
number of E. coli strains can cause disease in people, 
usually intestinal infection. The most common is 
Enterohaemorrhagic E. coli (EHEC), particularly  
the O157:H7 strain, which is responsible for the 
majority of UK and North American cases1. Although 
infection with pathogenic E. coli is relatively rare, 
it is the serious and sometimes fatal nature of the 
disease that gives it such high importance2. 

Sources of infection and effects of 
farming systems 

Cattle, sheep and pigs may carry EHEC without 
developing disease. The bacteria may then  
contaminate meat or animal products from faecal 

material in the lower gut or on the hide of animals 
at slaughter. Cattle, and therefore beef, are the 
main source of EHEC3,4, particularly minced or 
ground beef, due to its large surface area that 
supports the bacteria and, because it may be 
produced from multiple cuts of meat from several 
animals5. Cross contamination between raw and 
cooked meat is a particular risk. When this  
happens in the food industry, the consequences can 
be catastrophic.  

The use of feedlots as an intensive system to 
fatten beef cattle prior to slaughter seems to be a 
particular risk for EHEC infection. Transmission from 
one animal to another is more likely as a result of 
high stocking densities in feedlots. Also, feedlot 
cattle are fed a diet of grain to fatten them for 
slaughter quickly. This diet promotes the growth 
of E. coli, including EHEC, in the hindgut, leading 
to increased colonisation and shedding of EHEC, 
which can then spread to other animals6. Cattle 
fattened in feedlots may also be under considerable 
environmental stress in hot and crowded conditions, 
which can also lead to increased shedding of 
bacteria in faeces7. Long transport times and poor 
conditions while awaiting slaughter or at markets 
may further increase shedding.  

Cattle fed on grass and reared in more extensive 
systems are less likely to carry EHEC. Traditional grass 
and forage diets are higher in plant compounds 
such as tannins and phenolics that inhibit E. coli 
growth. Cattle are also typically reared with lower 
stocking densities. Grass-fed beef is considered to 
be a superior product in terms of flavour and this 
production system is more welfare-friendly for an 
animal that has evolved to eat grass8. 
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Intensively farmed cattle have a higher risk of carrying E. coli compared to pasture-reared herds.
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Levels of infection in animals and 
people

The difference in the way cattle are reared 
(commonly intensively in the US) is reflected in the 
different levels of infection between the US and UK. 
Studies of beef cattle in the US indicate that EHEC 
may be present in the intestines or on the hides 
of 20-28% of cattle at slaughter9,10 and in 43% of 
meat samples after processing11. Levels in the UK 
are lower, with 4.7% of cattle, 0.8% of sheep and 
0.3% of pigs colonised12. The US has around 73,000 
human EHEC cases a year, compared to fewer than 
1,000 in England and Wales, which is a substantial 
difference, even when the difference in population 
is taken into account.

Control options and future 
prospects

Raising and feeding cattle on grass rather than  
grain would help limit the risk of EHEC infection.  
A number of interventions have also been proposed 
to reduce EHEC in cattle. Vaccination may be 
possible13, 14, 15. However, modelling suggests that 
elimination is unlikely and some reduction is the 
best we can realistically achieve16. Therefore, 
keeping cattle on pasture is likely to be the best  
way to help minimise risk. 

A related strain that causes disease in poultry is 
Avian Pathogenic E. coli (APEC). This is an increasing 
problem in intensive meat chicken production and 
is considered to cause the loss of at least 10 million 
animals per year in the UK. There is concern that 
APEC could possibly evolve into a zoonotic disease, 
infecting humans in the future17.

CAMPYLOBACTER

Key message

Lower levels of stress in free-range chicken 
production systems, as well as slower-growing 
breeds, may balance the disadvantages of 
environmental contamination. Avoiding  
thinning of chicken flocks and ensuring  
humane handling during catching and 
transport have an important role in minimising 
acute stress, which could reduce levels of 
Campylobacter.

Background

Campylobacter is the single biggest identified cause 
of bacterial infectious intestinal disease in people 
in much of the developed world. Recently, the 
World Health Organisation declared it the most 
important foodborne pathogen. Symptoms of acute 
Campylobacter infection vary from mild diarrhoea 
lasting 24 hours to severe illness lasting more than  
a week. Around 1% of cases go on to develop  
long-term complications. 

The practice of ‘thinning’ poultry makes birds more 
susceptible to Campylobacter.
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Grass and forage based diets help inhibit the growth 
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Sources of infection and effects  
of farming systems 

Poultry are the main source of Campylobacter 
infection and are estimated to be responsible for up 
to 80% of cases in the EU18. The biggest risk is chicken 
meat (including chicken liver). Levels of surface 
contamination of Campylobacter on chicken carcasses 
from gut contents at slaughter are high, probably 
due to the speed of slaughtering and the fact that 
chicken carcasses and portions are generally wrapped, 
keeping meat surfaces moist, which facilitates 
Campylobacter survival. Cross-contamination in 
catering is also an important risk factor identified19. 
Unlike other meat products, Campylobacter is also 
found deep inside chicken muscle (meat) and liver, 
rather than just on the surface and is discussed later. 
This internal contamination of edible tissues poses 
a major public health threat, as the bacteria may 
survive cooking better.  

Acute stress 
An important risk factor for housed birds is the 
practice of ‘thinning’20, 21. Intensive chicken houses 
are often stocked to maximise the number of birds 
that can be produced from a given floor space. 
At approximately five weeks of age, around 30% 
of birds are removed for slaughter at a lighter 
weight, with the remainder being kept for around 
another week so they are heavier. Infection can 
be introduced during catching of the birds by 
people and machines coming in from outside. 
The birds remaining in the house will be stressed 
making them more susceptible to infections like 
Campylobacter.

Feed is withdrawn from poultry flocks prior to 
slaughter to reduce the risk of faecal contamination 
of carcasses during the slaughter process. However, 
fasting tends to increase the number of 
Campylobacter in the gut22,23 and the stress caused 
by feed withdrawal may pre-dispose birds to 
Campylobacter infection and increased shedding.  

Acute stress (for example due to catching and 
transport) leads to physiological changes that 
can reduce the levels of potentially protective 
bacteria in the intestines, alter the permeability of 
the gut wall and potentially increase the growth 

rate and shedding of Campylobacter24. Levels of 
Campylobacter are higher in birds that have been 
caught and transported compared to ones from the 
same flock left on the farm25. 

The farm environment 
The most important source of Campylobacter 
infection is the farm environment26. Wild animals  
may act as an indirect source of flock infection 
through environmental contamination. Spread of 
infection can be very rapid in a newly-infected flock27.   

There is a need for the risk from extensive systems 
to be properly assessed. Industry figures currently 
show that there seems to be little difference in 
the frequency of Campylobacter in housed and 
extensive flocks. It needs to be established whether 
extensively reared birds pose the same public health 
risk as ones reared inside. If risk is based solely on 
contamination of carcass surfaces, then such birds 
may be a risk. However expert assessment suggests 
that, if other factors such as contamination of 
edible tissues are taken into account, the risk from 
extensively reared birds may be lower. 

Slower-growing birds 
Birds reared outside are more likely to have higher 
welfare and use a slower-growing breed of chicken 
than intensive production systems. Research 
suggests that Campylobacter in these birds is more 
likely to remain in the gut rather than penetrating 
the meat28. Chronic stress (for example due to 
a poor production environment) has also been 
shown to lead to immunosuppression in chickens, 
rendering birds less able to resist infection29. This 
may make it more likely that Campylobacter is able 
to spread to muscle and organs such as the liver. 

Chickens reared for meat are continuously being 
selected to grow and put on weight ever more 
quickly. Slower-growing breeds, of the type used in 
higher welfare systems, are generally healthier and 
may be at lower risk of Campylobacter infection30. 

There is an urgent animal welfare and public health 
need to determine the effects of selection for rapid 
growth in chickens on the gut environment and 
muscle penetration as well as disease resistance.
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Levels of infection in animals and 
people

Current estimates indicate that around 75% 
of chickens on sale in the EU are infected with 
Campylobacter and 1% of the human population 
of the EU is infected with Campylobacter each 
year. It is estimated that there are 700,000 cases 
and over 100 deaths in the UK each year due to 
Campylobacter infection.  

In most developed countries, the number of 
Campylobacter cases has been increasing over the 
past 20 years. Improved diagnosis may play some 
part in this, although most clinical laboratories 
have not significantly changed their techniques 
over this time period. It is difficult to escape the 
conclusion that the rising tide of cases is associated 
with increased chicken consumption. If the UK is 
used as an example, chicken was perceived to be 
a luxury item in the 1960s, often eaten only once 
or twice a year. The introduction of industrial-scale 
production and birds with much faster growth 
rates has dramatically reduced the price of chicken 
so that it is now seen as an everyday food.

Control options and future 
prospects

The international poultry industry faces a major 
challenge in trying to control Campylobacter. It is 
likely that the EU will establish baseline figures and 
targets for member states in the near future.

Past work has shown that Campylobacter control 
is possible for housed birds by strict observance of 
biosecurity by farm staff31. The current high levels of 
Campylobacter in chickens on sale clearly indicate 
that either biosecurity is not being properly applied 
and/or that measures that were once successful no 
longer work as well, possibly because the modern 
fast-growing meat chicken is more susceptible to 
infection. Application of biosecurity measures in 
higher welfare indoor systems, with lower stocking 
densities and slower-growing birds, may be more 
successful. It may be possible to breed chickens 
that are resistant to Campylobacter. These would 
be likely to grow more slowly than current fast-
growing commercial strains. Other potential control 
measures, such as vaccination, are being researched. 

SALMONELLA

Key message

Poultry production systems with higher 
welfare do not increase the risk of  
Salmonella infection and are in fact likely  
to have a lower risk. Biosecurity, testing  
and management, including vaccination,  
are the best ways of controlling Salmonella  
in every production system.

Background

Salmonella is a major worldwide problem for 
both animal and public health. Most of the 2,500 
strains of Salmonella enterica can infect a wide 
range of animal species and are capable of causing 
diarrhoea in humans. Throughout the world, the 
most important foodborne Salmonella strains are 
Salmonella Typhimurium and Salmonella Enteritidis, 
both in terms of number of cases and the severity 
of infection caused. Salmonella infection can 
sometimes be fatal. 

Sources of infection and effects  
of farming systems 

The majority of human Salmonella infections come 
from contaminated food, especially poultry meat, 
eggs and pig meat. It is thought around 20% of 
human cases of Salmonella infection in the EU are 
due to consumption of pork or pork products32. 
Chickens may carry Salmonella with little or no ill 
effect to the animal33. Pigs may also be infected 
without showing signs of disease, although young 
pigs may develop diarrhoea in much the same way 
as humans.   

The industrial nature of both production and 
slaughter make the spread of infection relatively 
easy in poultry. Carcasses are frequently 
contaminated by gut contents during slaughter.  
In laying hens, eggs may become infected within  
the reproductive tract. Faecal contamination of  
eggs after laying may also occur, which appears to 
be a problem in intensive, cage-based systems34.  
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It has been suggested that Salmonella should be 
easier to prevent in animals housed indoors than 
in free-range production, using good biosecurity 
to prevent the entry of infection. Recent studies 
suggest the risk of wild birds introducing infection 
on free-range farms has been overstated, with less 
than 0.2% of healthy wild birds being infected35. 
Also, poultry are more susceptible to infection in 
flocks with poor welfare and spread of infection is 
likely to be greater in more intensive production.  

Larger flock sizes, particularly with birds of mixed 
ages, increase the levels of Salmonella36, 37. Several 
studies show that caged birds have much higher 
levels of Salmonella38, 39, 40, 41. In some cases, the 
likelihood of infection has been found to be ten 
times higher in caged birds than in free-range hens. 
However, not all studies agree and some have found 
that cage systems can have lower or equivalent 
levels of Salmonella compared to free-range or 
floor-housed hens42, 43. The balance of opinion is 
that production systems with higher welfare do 
not increase the risk of Salmonella infection and on 
balance are likely to have a lower risk of infection44.  

In some countries, such as the US, hens may be 
subjected to forced moulting to trigger a new  
cycle of egg laying. This involves reducing or 
withdrawing food for up to two weeks. It has 
profound effects on chicken welfare and particularly 
on the immune system, which may result in 
increased susceptibility to both intestinal and  
egg infection with Salmonella45, 46, 47. This practice 
leads to an increased public health risk as well  
as a period of high physical and psychological  
stress for the birds48. 

Mixing of young pigs from separate pens, sheds 
or farms is considered to be a major factor in the 
spread of Salmonella infection. Gut contents may 
contaminate meat with Salmonella at slaughter if 
pigs are carrying the bacteria49. Stress in infected 
pigs, particularly from lengthy journeys to slaughter, 
may increase shedding of Salmonella in faeces and 
therefore the spread of the bacteria at the time of 
slaughter50, 51.

Levels of infection in animals  
and people

The US Centers for Disease Control and Prevention 
estimates it has over 1.2 million cases of human 
Salmonella infection a year, compared to around 
50,000 cases in the UK as estimated by the Health 
Protection Agency. There are around 80 to 100  
deaths caused by Salmonella infection each year  
in the UK.

Less than 1% of UK laying flocks and 3% of  
meat chicken carcasses are infected with 
Salmonella52. United States Department of 
Agriculture (USDA) figures suggest as much  
as 23% of US poultry meat is infected with 
Salmonella. Prevalence of Salmonella infection  
in pigs at slaughter is estimated to be 10% in  
the US53 and 22% in the UK54.

Control options and future 
prospects

The development of improved testing and control, 
including vaccination, has been successful in 
significantly reducing Salmonella in laying hens in 
many countries, including the UK. Vaccination is 
not yet widely used in the control of Salmonella 
in pigs and commercially available vaccines do not 
really offer the protection needed. Vaccination of 
meat chickens reared for slaughter is not considered 
feasible due to the cost55 and the young age of the 
birds at slaughter56. Production systems need to be 
used that provide higher welfare for laying hens. 
Practices, such as forced moulting, should not  
be permitted.  

Recent European legislation has formalised controls 
throughout Europe. Baseline surveys of Salmonella 
in breeding flocks, layer and meat chicken flocks, 
turkeys and pigs were made by the European 
Food Safety Authority (EFSA). Each member state 
was required to develop and implement a series 
of National Control Plans for Salmonella and set 
out targets for reduction. Surveillance and control 
measures in the US are considerably less rigorous. 
Vaccination is used by around 50% of US egg 
producers compared to over 99% in the UK. 

For the future, there is increasing concern about the 
emergence of Salmonella strains that are resistant 
to multiple antibiotics, potentially making the 
treatment of infections in animals and people  
more difficult.
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AVIAN AND SWINE INFLUENZA

Key message

Lower levels of stress and sunlight (which  
kills the virus) in extensive chicken and pig 
production may balance the disadvantages  
from the risk of the virus being spread by  
the wind or wild birds, particularly ducks,  
to extensively farmed animals. Despite the 
common perception that industrial poultry  
has a lower risk of spreading the disease 
compared to free-range or backyard farms, 
research suggests this is not the case. Long 
distance transport, which has a negative  
impact on animal welfare, should be avoided  
to reduce the risks of new pandemics.  
Stringent biosecurity is considered the  
best way of controlling the spread of the 
disease in every farming system. 

Background

Avian and swine influenza are caused by influenza 
A viruses. There are many different subtypes, 
categorised according to two types of protein 
that project from the surface of the virus: HA 
and NA. Avian influenza has the potential to 
cause rapid and widespread mortality in domestic 
chickens and turkeys. Usually, influenza infection 
in poultry causes mild disease, referred to as low 
pathogenicity avian influenza (LPAI), but two 
subtypes (H5 and H7) can mutate to a highly 
pathogenic form (high pathogenicity avian 
influenza, HPAI) in poultry. There is particular 
concern about H5N1 HPAI, which has affected 
flocks in over 60 countries.  

Swine influenza typically causes respiratory disease 
in pigs with a rapid onset of fever, loss of appetite 
and coughing. It is rarely a fatal illness; animals 
may lose a considerable amount of weight, which 
has economic consequences, but they usually 
recover within 7 to 10 days57. Avian and swine 
influenza viruses can sometimes infect and cause 
disease in people, causing worldwide concern. 
Occasionally, a new strain emerges that can be 
transmitted easily from person-to-person and 
a pandemic can result, often with devastating 
consequences.  

Sources of infection and effects  
of farming systems 

HPAI viruses are rarely transmitted from poultry 
to people, but the occurrence seems to be on the 
increase in line with increasing numbers of reported 
outbreaks of HPAI in poultry. The World Health 
Organisation reports 615 laboratory-confirmed 
cases of human infection with H5N1 HPAI across 
15 countries between 2003 and 1st February 2013, 
resulting in 364 deaths. There have been some 
isolated incidents of human-to-human transmission 
of HPAI H5N1, but to date there has been no 
sustained human-to-human transmission. 

Pigs can be infected with both avian and human 
influenza strains and may provide a ‘mixing’ vessel, 
allowing novel combinations of HA and NA genes 
to emerge58. This is called ‘reassortment’. In this 
way, pigs may act as an intermediate host in the 
introduction of novel influenza subtypes into the 
human population. When a virus emerges with HA 
and NA proteins not previously encountered by the 
majority of people, and the virus is able to transmit 
from person-to-person, then a pandemic can result.  
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Intensive farms concentrate large numbers of 
animals close together. They also tend to be 
concentrated in specific geographic areas.  
They may be close to large cities that they  
supply or in regions where cereal crops, used  
for poultry and pig feed, are cultivated.  
Intensive poultry and pig units are often 
concentrated in the same area59, potentially 
enhancing the risk of transmission of avian 
influenza to pigs, in which reassortment  
may occur. Transport of live pigs over long 
distances facilitates the mixing of swine  
influenza viruses that can lead to multiple 
reassortments and give rise to new pandemics60.   

Housing animals indoors may reduce the risk of a 
new virus being spread on the wind and introduced 
into a facility from other facilities, or wild birds 
in the vicinity; however, once a virus is inside an 
animal house, crowding of animals will facilitate 
animal-to-animal transmission61. Also, stress can 
have a negative impact on the ability of animals 
to raise a robust immune response to infection. 
Influenza viruses are inactivated by exposure to the 
ultraviolet rays in sunshine so the virus may survive 
for longer indoors62. Unless there is an extremely 
efficient ventilation system, there will be a greater 
accumulation of virus in the indoor environment. 
Testing of air samples during an outbreak has 
shown that the virus can be found in the air outside 
infected barns63. 

It is often assumed that large commercial units are 
more likely to have stringent disease prevention 
measures, in part because of the greater risks of 
disease spread associated with intensive farming. 
However, studies have called this assumption into 
question. A thorough analysis of data from Thailand 
suggests that commercial poultry production is not 
associated with any reduction in risk of H5N1 HPAI 
occurring compared with backyard farms64. 

Modern large pig herds are maintained by the 
frequent introduction of young animals. A 
consequence of this is that whereas swine influenza 
in the US was a seasonal disease, like human 
influenza, there is now year-round transmission 
in pigs65. This creates a constant opportunity for 
infection of stockpeople, who in turn may spread 
infection to the wider population. The likelihood of 
this may be enhanced in intensive farm units where 
contracted labourers are employed. They travel from 
their homes, often in larger communities, to work 
on the farm, potentially increasing the interactions 
between farm workers and other members of the 
general population66.

Human pandemics 

When a new influenza virus emerges that can be 
transmitted easily between people, the resulting 
pandemic can have very serious impacts and, in 
some cases, cause large numbers of deaths. The 
most notable example in human history is that of 
the ‘Spanish flu’ pandemic during 1918-19, which 
is estimated to have killed 50 million people67. A 
further two viral pandemics occurred in the 20th 
Century: one caused by an H2N2 virus in 1957 and 
one by an H3N2 virus in 196868. These two pandemic 
viruses appear to have arisen by reassortment 
between avian and pre-existing human viruses69.  

Multiple reassortment events taking place in pigs 
gave rise to the first human pandemic of the 21st 

Century. Initially termed ‘swine-origin’ H1N1, the 
virus that was later declared to be a pandemic H1N1 
virus first emerged in Mexico in 2009. 

Control options and future prospects

There are numerous biosecurity procedures that 
can be adopted to minimise the risk of influenza, 
although none totally eliminate it. Heightened 
surveillance of people working with poultry and 
pigs could enable early detection of an emerging 
potential pandemic virus. Vaccination of people 
working in intensive poultry and pig units (including 
veterinarians) against a potential influenza 
pandemic has been proposed70. However, it is 
difficult to predict exactly what will be the next 
pandemic virus and vaccinating a farm worker with 
a strain that provides only partial immunity could 
lead to infection without any clinical signs. This 
increases the risk that they continue with their daily 
lives and pass on the infection to others. Vaccinating 
farm workers against regular seasonal human 
influenza minimises the risk of reassortment of 
human and animal influenza strains.    

Poultry flocks can be vaccinated against influenza, 
and increasingly this is practised in some areas71, 72. 
Vaccination of pigs has also become increasingly 
widespread. However, as with vaccination of 
people, use of an imperfect vaccine may mean that 
infection occurs without clinical signs, leading to 
unseen transmission. It is important to monitor 
vaccination programmes adequately and to update 
vaccine strains as necessary. There is concern that 
widespread use of vaccination could potentially 
drive the selection of variant viruses73. 

There is a fear that antiviral drugs available for 
treating influenza in people may be being  
mis-used in poultry, thus leading to the emergence 
of drug-resistant strains. Drugs may then become 
ineffective for the treatment of human infections 
from H5N1 virus in the future.

10 
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CONCLUSIONS  

The industrialisation of livestock farming has led 
to a dramatic increase in the number of animals, 
especially poultry and pigs, reared for food. This  
has been accompanied by an equally dramatic  
rise in our consumption of meat, particularly 
chicken meat. This increased consumption leads  
to more opportunities for exposure to foodborne  
pathogens and is consistent with the increased 
number of cases reported. Chicken meat, and 
products like hamburgers made from minced 
or ground meat, pose a greater risk because 
pathogens are not restricted to the surface  
of the food and may be better able to survive 
cooking.  
 
The crowding together of large numbers of  
animals at high stocking densities can facilitate 
the spread of disease. In addition, animals reared 
intensively may be more susceptible to infection 
due to immunosuppression. This is the result of 
chronic stress induced by the production conditions 
and/or the use of animals highly selected for rapid 
growth rates. In many cases, these factors appear 
to lead to a greater risk of infection in intensive 
systems, despite the potentially greater risk of 
exposure to bacteria and viruses from the natural 
environment in animals reared outdoors. 

It appears that the risk of Salmonella and  
E. coli infection is often greater in intensive 
production conditions. Campylobacter levels in 
chicken is a serious concern for human health  
and the application of biosecurity measures in 
higher welfare indoor systems, with lower  
stocking densities and slower-growing birds  

may be successful in reducing the risk. Further 
research is urgently needed to clarify the 
implications of animal breeds for the risks 
associated with Campylobacter, and to avoid 
solutions being put forward that have negative 
consequences for human health as well as  
animal welfare.  
 
The explosion in farm animal numbers,  
along with the geographical concentration  
of large-scale poultry and pig production and  
the transport of animals over long distances,  
facilitates the emergence of new strains of 
influenza viruses that can give rise to human 
pandemics, with potentially devastating 
consequences.

 
Zoonotic diseases carried by farmed animals 
pose a major threat to public health and  
animal welfare. 

Important tools in the battle against zoonotic 
diseases include: 

•  Using animal breeds, diets and management 
conditions that minimise stress and  
optimise animal welfare and immunity. 

• Limiting transport times. 

•  Surveillance, vaccination programmes and 
increased food hygiene procedures.

Long distance transport increases the risk of zoonotic diseases.
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•  Ensure health – by developing farming policies 
for humane sustainable food supplies that ensure 
the health of animals and people. This includes 
using animal breeds, diets and management 
conditions that minimise stress and optimise 
animal welfare and immunity. 

•  Surveillance and vaccination – helping minimise 
the spread of disease. 

•  Limit transportation time – ensuring animals are 
slaughtered humanely on or near to the farm 
where they were raised.   

•  Invest in research and knowledge transfer –
helping support farmers to develop and 
implement higher welfare livestock systems. 

•  Reduce non–therapeutic antibiotic use –  
limiting the risk of antibiotic resistance. 

•  Encourage consumers to eat less and higher 
welfare meat – reducing the risk of  
exposure to food infected with Salmonella, 
Campylobacter or E. coli.

POLICY RECOMMENDATIONS

Governments, Inter-Governmental Organisations (IGOs) and the food production industry 
must urgently work together to implement the following recommendations: 

“Animals need, and deserve, to be in higher welfare farming systems. This 
report shows that intensive farming is not just bad for animals, it is also bad 
for our health. The risk of food poisoning is already a real problem and the 

potential for an influenza pandemic risks causing serious devastation. We need 
humane sustainable agriculture to secure healthy food now and in the future.”

Dil Peeling,  BVSc MSc MRCVS  
Director of Campaigns, Compassion in World Farming

“In case after case, conditions that are bad for welfare such as close 
confinement and high stocking densities are associated with dangerous 

diseases, while higher welfare systems such as grazing are as good or better 
for animal health. Safeguarding farm animal and human health is best achieved 

by safeguarding other aspects of animal welfare.”

Dr. Michael C. Appleby, PhD  
Chief Scientific Adviser, World Society for the Protection of Animals
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