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Teacher Fact Sheet – Definitions:

Antibody
A protective protein (molecule) produced in the blood in response to an antigen – a foreign particle or microbe.  By becoming attached to antigens, antibodies can render an infectious organism harmless.

Asymptomatic 
There are no symptoms. An animal or person is said to be asymptomatic if an illness or condition is present without recognizable symptoms. 

Avian Influenza [AI]
A viral disease that can be very contagious and even deadly in poultry e.g. chickens.  The scientific name for ‘bird flu’. See also Influenza A.
Bacteria
A type of germ. A single-celled microscopic organism. Some bacteria can make you sick.

Bird Flu

A common name given to Avian Influenza
Biosecurity
Any system that prevents the spread of infectious agents from infected to susceptible animals.  With reference to avian influenza, biosecurity requires close control over the access of people, animals or materials to the farm or flock.

Chromosome 
Microscopic structures that are responsible for the transmission of hereditary characteristics 

Contaminate
To make something impure by exposure to or addition of a poisonous or polluting substance.
Culling
The killing or destroying of living animals.  This is one method of eradicating animals that have a disease.

DNA
The main substance of the chromosomes of all organisms (except some viruses).  It is self-replicating and transmits hereditary characteristics.

Epidemic 
A widespread occurence of a disease.  Attacking or affecting many persons simultaneously

Gene 
A unit of heredity composed of DNA transmitted from parent to offspring during reproduction

Germ
A micro-organism, especially one which causes disease.  A simple structure that is capable of developing into a complete organism.

Hemagglutinin [HA]
The H in H5N1. A surface protein in the influenza A virus.

Hereditary
Derived from ones ancestors.  Factors that can be transmitted genetically from one generation to another.

H5N1
The recent avian strain that has been infecting humans.  It is a strain of avian influenza A that usually kills poultry, but often does not kill wild birds.  H5N1 does not usually infect people, but infections with these viruses have occurred in humans. Most of these cases have resulted in people having direct or very close contact with H5N1-infected poultry or H5N1-contaminated surfaces.

HPAI
Highly Pathogenic Avian Influenza. Highly pathogenic refers to a high degree of severity of the disease if contracted by birds or animals. 

Incubation

Development of disease germs before first symptoms appear.

Infect


To contaminate or cause an infection. To pollute.

Influenza A
In humans, it is mainly a respiratory virus that usually infects cells of the nose and throat and sometimes lung cells.  It spreads when a person touches contaminated surfaces or inhales viruses coughed or sneezed out by an infected person.  Influenza A can infect humans, animals and birds.  When it infects birds it is called Avian Influenza.

Lipid envelope
Thin membrane surrounding the protein layer of a viral core. Only some viruses have this envelope, such as influenza.


Mortality

The number of deaths in a given period.

Mutate
To undergo or cause change or alteration.  A change in the chromosomes or genes of a cell which may affect the structure and development of the resulting offspring

Neuraminidase [NA]
The N in H5N1.  A surface protein of the influenza A virus.

Pandemic
A global infectious disease outbreak, affecting persons over a wide geographical area.  An extensive epidemic.

Pathogen
An agent that causes disease, especially a living micro-organism such as a bacterium or fungus.

Periurban
Low density housing on the outskirts of urban areas, still retaining small areas of rural land

Pathogenic 

Any agent that can cause disease.

RNA
Present in all living cells. It plays an essential role in the synthesis (combining) of proteins.

SARS
Severe acute respiratory syndrome is a respiratory disease in humans. There has been one major epidemic to date, between November 2002 and July 2003, with over 8000  known cases of the disease and 774 deaths.
Vaccine
A substance produced to provide immunity to a disease by stimulating the production of antibodies.

Virus
A type of germ that is smaller than bacteria. A virus can also make you sick.  A virus is a corrupting or infecting influence.  A micro-organism that can cause a variety of diseases when it grows and reproduces in the living cells of another organism.  A virus is made up of a single nucleic acid surrounded by a protein coat and capable of replication in cells of animals and plants.



Virus isolates
A population of bacteria or other cells that have been separated or isolated.
Wet market
A place (permanent or temporary) where community members go to buy and sell small animals and birds.  These animals and birds can be (i) live and slaughtered at the market, (ii) live and taken home to be slaughtered, (iii) already slaughtered and sold as meat.

Teacher Fact Sheet – The Basic Facts on Avian Influenza

I. WHAT IS INFLUENZA?

Influenza is a viral respiratory infection in humans that is more serious than the common cold.  It is commonly called ‘the flu’ and occurs seasonally every year, causing approximately 250,000 to 500,000 deaths globally each year, mostly in the elderly and the very young.

II. WHAT IS AVIAN INFLUENZA? 

Avian influenza, also known as “bird flu”, is the disease that wild birds and poultry get when they are infected by an avian influenza virus (different from human influenza viruses).  There are several types of avian influenza. The strains that cause the greatest number of deaths are called highly pathogenic avian influenza (HPAI).  The HPAI strain involved in the current outbreak is called H5N1.  Since 2003 H5N1 has been recognized in birds and has spread from Asia to Europe and the Middle East, and now to Africa, affecting over 50 countries.  The H5N1 virus spreads very rapidly through poultry flocks and has a mortality rate among infected birds of 90 to 100 per cent, often within 48 hours.

Fortunately, the H5N1 is still a bird virus. It is easily transmissible among birds but currently does not have the right molecules on its surface to enable it to become a human virus.  However, it has caused a few human infections, as animal viruses can do without being fully adapted to humans.  The H5N1 virus has only caused human infections in a tiny fraction of those exposed to it, and usually requires intense and close exposure to sick birds or their faeces.  Children appear to be at increased risk of H5N1 infections and fatality.  There is no evidence to date of sustained human-to-human transmission, which is the chain reaction spread of ordinary human seasonal flu.

III. WHAT IS AN INFLUENZA PANDEMIC?

A pandemic is a widespread usually global outbreak of any disease among humans.  Pandemic influenza, different from seasonal and avian influenza, is a rare but recurrent event that has occurred every 11 – 42 years in the past few hundred years. Pandemic influenza affects all populations regardless of national boundaries or socio-economic status.  Over the past 100 years there have been three pandemics: 1918 (approximately 50 million deaths), 1957 (approximately two million deaths), and 1968 (approximately one million deaths). 

IV. WHEN DOES AN INFLUENZA PANDEMIC OCCUR?

A pandemic results when a new human influenza virus emerges and starts spreading as easily as the regular seasonal influenza.  The 1918 influenza pandemic was originally an avian influenza virus that underwent a series of mutations that enabled it to become a human virus. The H5N1 virus has undergone some of the same mutations as the 1918 virus.  The 1957 and 1968 influenza pandemics emerged from mixing of avian with human influenza viruses rather than by mutation. 

Because the H5N1 virus has caused some human infections, it has shown that it has the potential to become a human virus.  If it evolves into a human virus (i.e., one that passes easily from person to person), it is likely to cause a human influenza pandemic.  Birds will no longer be a concern; people will spread the virus.  How the virus will evolve is uncertain: it could happen suddenly; it could take years; or it might never happen. 

However, everyone has a role in planning for pandemic preparedness: (i) by thinking ahead to prepare for various possible scenarios, and (ii) by having systems, procedures, and supplies in place to minimize the consequences of a pandemic

V. WHY IS IT IMPORTANT TO PREVENT THE SPREAD OF INFECTION IN BIRDS AND FROM BIRDS TO HUMANS?

The more the virus spreads in birds, the more humans are exposed.  The more humans exposed to the virus, the greater the chances the avian virus will become a human virus.  

VI. DO MY POULTRY HAVE BIRD FLU?

The symptoms of Newcastle disease and other bird diseases are very similar to bird flu, so it may be difficult to tell.  Bird flu is very contagious and kills birds quickly, therefore if birds show signs of sickness, it should be reported immediately to authorities. Signs of sickness could include:

· Discharge from the nose or eyes

· Lack of energy or appetite

· Watery faeces (diarrhoea) 
· Difficulty breathing

· Not able to walk and stand properly

· Ruffled feathers

· Swelling of head, eyelids, comb, wattles of legs

· Bluish colouring of wattles or combs
· Drastic decline in egg production
· Sudden death

Safe practices for keeping poultry 

Avian influenza can occur at any time and any place when there is an outbreak. Limit the number of people responsible for taking care of the poultry farm.  If there is any sickness in poultry, alert authorities.  Dispose of any dead poultry safely by burying in a pit at least 2 metres deep or burning the carcass.  Wear protective clothing such as disposable gloves, mask and eye goggles.  Poultry should be housed separately from other birds and animals. All new poultry should be kept separate from existing stocks for 2 weeks to ensure they are not sick (this includes any birds carried to market and then brought back).

Safe consumption of poultry and eggs 

Poultry and eggs are safe to eat if handled and prepared in a safe way.  Avian influenza is not transmitted through cooked foods.  Poultry and eggs should be well cooked (no ‘pink’ meat and no ‘runny’ yolks).  Normal temperatures used for cooking (70°C [158°F] in all parts of the food) will kill the virus. 

Juices from raw poultry and poultry products should never be allowed, during food preparation, to mix with items eaten raw. When handling raw poultry or raw poultry products, persons involved in food preparation should wash their hands thoroughly and clean and disinfect surfaces in contact with the poultry products Soap and hot water are sufficient for this purpose. 

In areas experiencing outbreaks in poultry, raw eggs should not be used in foods that will not be further heat-treated as, for example by cooking or baking. 

Never kill and eat sick chickens or sell them in the market.

VII. WHAT IS THE IMPACT OF AVIAN INFLUENZA?

Economic losses in the Southeast Asia poultry sector alone are estimated at around US$10 billion, and culling has cost the African poultry industry another $60 million [World Bank, January 2007].  Funding information to date includes
:

· Amount Pledged to Avian Flu International Response in January 2006: $1.9 billion
· Funds pledged in December 2006: $475.9 million
· Grant Monies in Multidonor Trust Fund: $75 million
· Funds needed over next 2 to 3 years: $1.2 - $1.45 billion

From mid-December 2003 through to December 2006, outbreaks in poultry or wild birds have been reported in over 50 countries.

In addition to the toll on birds, 261 human cases have been reported in at least 10 countries and killed157 since 2003 [WHO, end-December 2006].   Countries reporting human cases include Azerbaijan, Cambodia, China, Djibouti, Egypt, Indonesia, Iraq, Thailand, Turkey and Vietnam.

The future potential impact of a pandemic is hard to predict, but there will be increased illness because humans will have no immunity to the new virus. Mortality rates are likely to be increased and there may be social and economic disruptions. Children will be directly impacted by infections as well as by the potentially catastrophic social and economic dislocations of a pandemic. 

Symptoms of avian influenza in humans
 have ranged from typical human influenza-type symptoms (e.g. fever, cough, sore throat and muscle aches), to eye infections, pneumonia, severe respiratory diseases and other severe and life-threatening complications.  The symptoms of avian influenza may depend on which virus caused the infection.

VIII. INFORMATION AND COMMUNICATION
Key messages to reduce the risk from avian influenza are:

	1. Report sick or dead birds to the local authorities.  To stop the virus spreading, it is critical that all sudden and unexplained deaths in poultry or wild birds are reported to the authorities so they safely deal with it.

2. Keep birds away from children and living areas; keep poultry away from wild birds and separate species.  Close contact can put you and your family at risk. Separating species helps prevent transmission, especially from wild birds.

3. Wash your hands often with soap and water to kill and remove the virus - especially after handling birds; cooking or preparing poultry products, and before eating. Hand washing should be for 15-20 seconds.

4. Eat well-cooked poultry products

· No pink meat

· Make sure the yolk and white of the egg are hard

· Keep raw poultry and eggs away from other foods

5. Seek immediate treatment from your local clinic if you have fever after being in contact with sick or dead poultry.  




Five core strategies for sharing information about avian influenza:

· Outbreak communication to rapidly share information and build trust 

· Advocacy to decision and policy makers to raise resources and commitment

· Proactive media relations to promote responsible, accurate and useful information flow through international, regional and local media

· Social mobilization to ensure wider community participation, action and ownership

· Behaviour change communication to bring about changes in knowledge, attitudes and practices among specific groups. This will include research, monitoring and evaluation, training and communication.

Some general ideas on how to reach people with prevention messages

· Official government communication channels

· Media networks

· Religious and community Groups 

· Local and international NGOs

· Respected leaders and well-known local and national people

· Traditional healers & village chiefs

· Schools

Communication and targeting community sectors

Some of the key communication messages are outlined in the table below for various community sectors.

	Poultry owners:

· Hygiene and biosecurity measures on farms

· Conditions of virus transmission

· Recognizing disease symptoms

· What to do in case of suspicion

· Risky behaviour or habits to be avoided

· Legal obligations (i.e. notification, quarantine . . . ), owner’s rights (i.e. compensation . . . ) and penalties



	Professionals (slaughter personnel, butchers) and partners (carriers, processors, distributors):

· Hygiene measures

· Recognizing disease symptoms

· Conditions of virus transmission

· Risky behaviour to be avoided

· Legal obligations (notification, movement, restriction . . . ) and penalties



	Veterinarians and animal health workers:

· Disease recognition (clinical signs, differential diagnosis . . . )

· Risky behaviour to be avoided

· Biosecurity measures on farms

· What to do in case of suspicion

· How to conduct sampling (type, storage, shipment . . .)

· Legal obligations (notification, code of conduct towards poultry owners . . . ) and penalties

· What to do in the case of outbreak confirmation (stamping out, vaccination . . . )



	Hunters: 

· Recognizing disease symptoms (clinical signs . . . )

· Risky behaviours or habits to be avoided

· Hygiene measures

· What to do in the case of detection of sick or dead birds

· Legal obligations (notification . . . )



	Consumers:

· Risk behaviour or habits to be avoided

· Hygiene and personal protection measures

· Handling of poultry and poultry products

· Food preparation



	Public servants (including government departments, media, border inspectors, customs, police, military . . . ):

· Knowledge of their respective duties in case of suspicion, confirmation

· Hygiene and personal protection measures

· Legal obligations




Teacher Fact Sheet:  Avian Influenza Strategies
A strategy for averting an avian influenza pandemic

There are two levels of preparedness that countries need to work on:

1. Containing the current outbreak of avian influenza at the source and limiting the opportunities for it to spread to humans and for the virus to evolve into a form that
allows human-to-human transmission. The strategy to contain the outbreak in poultry

populations includes:
· Effective risk-based disease surveillance systems for early detection and reporting
· Rapid destruction of infected or potentially exposed stocks
· Proper disposal of infected carcasses
· Enhanced bio-security: quarantining and zoning of poultry and disinfection of farms
· Restrictions on the movement of live poultry within and between countries
· Strategic vaccination of domestic poultry
· Appropriate financial mechanisms in order to compensate individual farmers for their losses.

2. Work on a contingency plan to tackle a possible pandemic in case an evolved virus does emerge. This involves steps such as:
· Strengthening integrated health surveillance systems
· Strengthening curative services and repairing protocols to deal with the pandemic
· Taking important non-medical measures, such as contingency plans to deal with transport and travel restrictions, the closure of schools and disruption of public transport
· Stockpiling anti-viral drugs and influenza vaccines
· Building awareness.
Cooperation and coordinated action

Dependence on anti-viral drugs alone is not advisable. The key lies in tightening surveillance mechanisms and having sound contingency plans in place. Country-level

plans will provide protection from a possible pandemic only if there is coordination at the

regional level. The crisis provides an opportunity for implementing comprehensive plans to enhance the capacity of all countries to tackle epidemics in general rather than as a reaction to the threat of avian influenza alone. The long-term benefit may attract countries to invest more in effective surveillance mechanisms.

Sharing information through a regional forum as well as ensuring transparency in coordinating responses to a possible pandemic is vital. Countries also need to establish and maintain effective channels of communication to ensure that people are kept well informed about potential dangers and the measures being taken to protect them.

Funding and stockpiling

A critical issue is sustainable funding. A regional mechanism to deal with such

crises is essential. Given that the cost incurred in the aftermath of the pandemic across the region may far exceed the cost of preventing such an outbreak, regional cooperation

to establish an emergency and coordinated fund will need priority attention from policymakers in the region. The source of funding could be contributions from countries, international financial institutions and donors, and the result would be resources readily available for necessary action in the context of the threat of an avian influenza pandemic. Furthermore, a regional stockpile of lifesaving medicines, including anti-viral drugs, could be financed by such a fund. This would help overcome the problems
of countries which have limited or no capacity to manufacture pharmaceuticals.

Avian Influenza – Migration and the Poultry Trade
The Migration Factor

Cases of avian flu in migratory birds that fly along what is known as the East Asia/Australian Flyway (a complicated web of flight paths rather than a single route) have generated substantial concern in the health community. Even if migratory birds do not directly infect people, spreading the virus to domestic birds around the world could have disastrous results. The World Health Organization (WHO), the United Nations Food and Agriculture Organization (FAO), and other leading international organizations have cited migratory birds as a significant source of concern. Yet they have also noted that attempting to control avian migration is not a realistic option.

Map 1 and Map 2 (below) show the major flyways of migratory birds.

Map 1:  Global Flyways of Migratory Birds
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Map 2: Bird Migration Routes in the East Asian/Australasian Flyway
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Experts however, are not uniform in their views on the role that migratory birds might play in spreading H5N1 to other species. One of the greatest fears is that infected migratory birds could pass avian flu to humans, especially through their faeces. Migratory birds travel tremendous distances, and countless humans and other mammals could be exposed to the virus.  

Of concern too, is that close contact between wild birds and poultry can lead to cross-infection, from poultry to wild birds and from wild birds to poultry.  This may become increasingly possible due to decreasing wetland sites around the world.  Poor planning in response to development pressures has led to the increasing loss or degradation of wild ecosystems which are the natural habitats for wild birds. The displaced wild birds increasingly seek to feed and live in areas populated by domestic poultry (and humans). This provides greater opportunities for the spread of H5N1 between wild and domestic birds, and then to humans. 
This issue highlights the interplay between agriculture, animal (domestic and wildlife) health, human health, ecosystem health, and socio-cultural factors. 

Minimizing the role of wild birds in the spread of HPAI:

· A long term solution would be to separate poultry operations and wetlands used by wild birds in order to avoid shared access and cross-contamination. Wild birds and poultry occurring in the same region should not use the same water areas and should not have direct contact with each other.

· Runoff from domestic poultry operations must not pollute wetlands used by wild birds.

· Healthy wild habitats will limit the number of waterbirds that enter agricultural areas.

· Farmers can help to reduce the risks of direct transmission of poultry and cross-infection between wild and domestic birds, for example, by improving hygiene and biosecurity standards in farms and during the transportation of birds.

· Governments are encouraged to undertake transparent, structured, science-based risk assessments that make use of all available knowledge.  They can help to strengthen HPAI field surveillance of wild birds and enhance the understanding of wild bird migration and use of important sites during migration.  
The Human Factor

The exact role that migratory birds have played and will play in the spread of avian flu is uncertain. What remains undisputed is that millions of cases of H5N1, along with nearly every instance of transmission to humans, have been traced to domestic poultry.
Regardless of the level of risk posed by avian migration, human trade – and illegal trafficking – of birds can increase the spread of avian flu. While domestic birds are limited in their ability to move themselves over large distances, they are easily transported – in small and large numbers, by hand or by truck – from town to town, city to city, and nation to nation. Globalization has led to extensive and intensive movements of people, poultry and materials around the world at an unprecedented pace which provides greater opportunity for the spread of the virus.
 
If the trade and associated transport of birds is a key factor in the spread of avian flu, land routes are not the only potential sources for spreading the virus. In 2004, Indonesia became the first country outside of the Southeast Asian mainland to report cases of H5N1. While it is certainly possible that migrating birds may have carried the virus to Indonesia, the government there has not been aggressive in culling domestic chicken flocks or imposing biosecurity measures to limit the movement of infected chickens, so trade is likely to play a role in the spread of the disease within Indonesia.

As a result, researchers are paying close attention to H5N1's geographical spread. The mechanism of the spread is unclear, however, and hotly debated. Some argue that migratory birds will have more influence on the spread of H5N1 whilst others argue that human trade in birds is a more likely route for the virus.

	Research Article:  8 December 2006


The current research undertaken by the Consortium for Conservation Medicine (CCM), the Royal Society for the Protection of Birds, and the Smithsonian Institution's National Zoo analysed the risk of introduction by three different pathways: poultry trade, wild bird trade, and the movement of migratory birds. 

To determine the pathway of introduction researchers gathered global data on the country-to-country trade in poultry and wild birds and mapped out the migratory routes of every species of duck, goose, and swan. Analyses were compared based on these data to the relationships between virus isolates from the different countries. 

The findings showed that migratory bird movements were likely responsible for three introductions in Asia, 20 in Europe, and three in Africa. Much of the spread of H5N1 around Europe followed an unusually cold period of weather in central and eastern Europe in January and February 2006, with wild birds moving west through Europe in search of more temperate conditions, some carrying H5N1 with them. 

In comparison, poultry trade was responsible for two bird flu introductions to countries in Africa and nine important introductions in Asia where the disease is still infecting humans and poultry. This indicates that the combination of poultry trade and migratory bird movements spread H5N1 much further than it would have gone by either of these pathways alone. This study shows how trade between continents opens the door for pathogens to move effortlessly along those routes.



Teacher Fact Sheet: Biosecurity and Poultry Production Systems

Poultry production systems can be categorised as:  Industrial integrated production; commercial poultry production; and village or backyard production.  Within each category, sectors can be identified according to the type of poultry farming or production.  These sectors are defined in Table 1 below, showing the production system elements and what these mean across the different sectors.
Table 1:  Poultry Production Sectors

	Sector 1

Industrial integrated system with high level biosecurity and birds/products marketed commercially (e.g. farms that are part of an integrated broiler production enterprise with clearly defined and implemented standard operating procedures for biosecurity).

Sector 2

Commercial poultry production system with moderate to high biosecurity and birds/products usually marketed commercially (e.g. farms with birds kept indoors continuously; strictly preventing contact with other poultry or wildlife).

Sector 3

Commercial poultry production system with low to minimal biosecurity and birds/products entering live bird markets (e.g. a caged layer farm with birds in open sheds; a farm with poultry spending time outside the shed; a farm producing chickens and waterfowl).

Sector 4

Village or backyard production with minimal biosecurity and birds/products consumed locally.




Table 2 develops this classification further in tabular form and adds ducks as a fifth sector at village/backyard production level.

Table 2:  Poultry Production System and Components 
	Poultry production system
	Industrial and integrated production
	Commercial poultry production
	Village or backyard production

	Sector


	Sector 1
	Sector 2
	Sector 3
	Sector 4
	Sector 5

	Type of confinement
	Indoors
	Indoors
	Indoors/outdoors
	Not confined
	Not confined

	Housing
	Closed
	Closed
	Closed/ open
	Minimal
	None

	Biosecurity
	High
	Medium
	Low
	Low
	Low

	Dependence on markets for inputs
	High
	High
	High
	Medium to low
	High

	Market outputs
	Export/urban
	Urban/rural
	Urban/rural
	Rural/none
	Urban/rural

	Contact with other poultry
	None
	None
	Yes
	Yes
	Yes

	Contact with domestic ducks and wild birds
	None
	None
	Possible
	Possible
	Possible

	Veterinary services
	Own services
	Contract services
	Contract services
	Irregular or none
	Irregular or none


Biosecurity measures that should be used by village or backyard poultry farmers

Some examples include:
· Avoid contact between domestic poultry and wild birds – house poultry safely and protect watering and feeding points with enclosures or nets

· Separate different species raised on the farm from each other (e.g. chickens separate from ducks, pigs, etc.)

· Avoid contact with other animals, especially dogs, cats and rodents

· Quarantine newly introduced or re-introduced birds (e.g. unsold animals at markets) before mixing with the flock, e.g. keep them isolated for a period of 2-3 weeks

· Be cautious about the source of water and food as these could be sources of contamination

· Disposal of dead birds: 

· Burial:  hole must be at least 2 metres deep, spray with disinfectant and cover hole

· Incineration: burn the carcases with inflammable liquid and bury remains as above

· Protect yourself: wear disposable gloves or plastic bags, mask or scarf and eye goggles

· Report any deaths or suspect cases to authorities immediately

· No soiled material, equipment of vehicles should enter the farm

· Materials and equipment used on the farm should be frequently disinfected (e.g. egg trays, cages, etc.)

· Dispose of faeces and other waste by burial or incineration and ensure there can be no access to this from wild birds

· Wash hands before and after handling poultry

· Wash hands before and after handling eggs and poultry products, including preparation and cooking

Biosecurity measures that should be practised in commercial or industrial poultry production

Some examples include:

· Prevent people not working on the farm from accessing buildings where healthy poultry are kept as they could contaminate the animals with their clothes, shoes, or soiled hands (e.g. technicians, traders, etc.)

· Wear protective clothing which remains on the farm (e.g. shoes, disposable or heavy-duty rubber work gloves, overalls).  Avoid eating, drinking, smoking and bathroom use while wearing personal protective equipment. Avoid touching your face with gloved hands

· Protective clothing should be disinfected pre and post visit to poultry 

· Foot baths (for disinfection of shoes or feet) must be placed at the entrance of each building and must be effective (change disinfectants at least every 2 days)

· No soiled material, equipment of vehicles should enter the farm

· Materials and equipment used on the farm should be frequently disinfected (e.g. egg trays, cages, etc.)

· Ensure safe disposal of faeces and other waste and ensure there can be no access to this from wild birds

· Hands must be washed before entering and after leaving buildings and before and after any contact with poultry

Challenges to biosecurity measures 

Modes of transmission of avian influenza have been identified and appropriate practices to reduce the spread of avian influenza have been outlined.  Research on current behaviour has identified that many appropriate practices are not being undertaken.  Current practice still cites evidence for example of:

· Selling / consuming sick birds

· Not separating poultry from old flocks, different animals

· Not housing poultry safely

· Not reporting dead or sick birds to authorities

· Unsafe wet market practices

· Not washing hands before and after handling poultry and poultry products

· Not washing hands before and after preparing poultry and eggs

· Poor hygiene practices including spitting and not covering nose, mouth etc. when sneezing and coughing

Some of the reasons identified for the current behaviour are:

· Low or no sense of real risk

· Financial implications, e.g. loss of income

· Lack of understanding about safe behaviours

· Stigmatization or avoidance response from others

Barriers to change in behaviour also exist, and include:

· Lack of financial resources

· Customs / traditions / habits

· Lack of access to correct information 

· Lack of hygiene facilities 
Teacher Fact Sheet – Pandemics and Vaccines

No-one can predict when a pandemic might occur.  Influenza pandemics are remarkable events that can rapidly infect virtually all countries. Once international spread begins, pandemics are considered unstoppable, caused as they are by a virus that spreads very rapidly by coughing or sneezing. 

The severity of disease and the number of deaths caused by a pandemic virus vary greatly, and cannot be known prior to the emergence of the virus.  During past pandemics, attack rates reached 25-35% of the total population. Such outbreaks of disease have killed as many, if not more, people than any other cause in history.  Three of the largest global outbreaks of disease in the 20th century involved variations of the influenza virus.  The table below indicates these outbreaks and 2 key research events.

	1918 – 1919: 

An estimated 25-40 million people die worldwide of the "Spanish Flu," though contemporary experts believe as many as 100 million.   Recent research has identified the cause as a flu virus subtype known as H1N1, believed to have originated in birds. The virus may have been circulating in birds for several years before it became a human virus.

1933: 

Identification of a virus as the cause of influenza.

1946 – 1947:

A killer-virus flu vaccine is developed by Thomas Francis and Jonas Salk (who would later go on to collaborate on the polio vaccine).

1957:


1 – 2 million deaths worldwide of the “Asian flu”. This was caused by the subtype known as H2N2.
1968-69:


Approx. 700,000 – 1 million deaths worldwide of the “Hong Kong flu”. This was caused by the subtype known as H3N3.



As all countries are likely to experience emergency conditions during a pandemic, opportunities for inter-country assistance, as seen during natural disasters or localized disease outbreaks, may be curtailed once international spread has begun and governments focus on protecting domestic populations. 

The best way to prevent a pandemic would be to eliminate the virus from birds, but it has become increasingly doubtful if this can be achieved within the near future. 

VACCINES

Human vaccinations:

Currently there is no vaccine for H5N1.  This is because the pandemic strain has not emerged.  A pandemic vaccine needs to be a close match to the actual pandemic virus, and as such, commercial production for the actual pandemic virus cannot begin prior to the emergence and characterization of the pandemic virus.  

However, several companies have developed but not yet licensed, some vaccines for the H5N1 virus.  These vaccines for H5N1 would only give partial or no protection against the pandemic strain, as it will differ from the H5N1 that is currently causing the bird outbreaks and the few human cases.  
There is considerable debate over whether it is better to have a perfectly matched vaccine entering production as the infective strain emerges, or to proceed with production of an imperfectly matched vaccine, that anticipates the emergent strain. Some experts argue that an imperfect vaccine is better than no vaccine at all.  Challenges arise from this potential need to manufacture sufficient quantities of any vaccine within a restricted timeframe, leading to calls of pre-emptive manufacture.  Decisions have economic and political implications.  Such a decision also involves a predictive element in terms of which elements the vaccine needs to contain – this choice would have to be made prior to the actual emergence of a human-adapted virus.
With the technology available today, it would likely take at least six months to produce substantial quantities. Even then, there would not be enough for more than a fraction of the world’s population.  Two doses, by injection, are likely to be needed, separated by a 2-4 week interval.

The H5N1 virus that has caused human illness and death is resistant to amantadine and rimantadine – 2 antiviral mediations commonly used for influenza. Two other antiviral mediations – Tamiflu (oseltamavir) and Relenza (zanamavir) – may work to treat influenza caused by H5N1 virus.  However, additional studies still need to be done to demonstrate their effectiveness and it is still not proven that anti-influenza drugs are effective as a preventative medicine.  The use and success of such vaccinations will also depend on excellent surveillance and logistics capacity in the affected areas, combined with an ability to enforce movement restrictions in and out of the affected area.
Poultry vaccinations:

In some countries, massive vaccination could be the only way to reduce the infection in poultry, which will lower the risk of human exposure and infection.  Vaccination can reduce the number of new outbreaks.  It increases animals’ resistance to infection, thereby enhancing disease control and reducing the risk of bird and human infection.  Some vaccinations are available that provide poultry with protection, however poultry should only be consumed 14 days after vaccination and uncooked chicken may still present some risks.

The decision to vaccinate must be made carefully and with government approval.  Vaccination should only be done on healthy birds, with surveillance, and with appropriate products.  Costs must be addressed and authorities should consider providing financial support to backyard farmers who might not be able to afford vaccination. Vaccination is valuable where the risk of infection is high and preventive measures are not applicable or not effective.  

To control outbreaks, culling may still be an appropriate choice.  However, blanket vaccinations may be the only choice when the disease is endemic or when outbreaks are numerous.  In preparing for vaccination, the following issues should be considered:

· The types of poultry to be vaccinated must be determined and documented

· Infected birds must not be vaccinated

· Surveillance systems must be developed to monitor vaccinated birds and the response to vaccination

· Sufficient quantities of vaccines should be available for the whole programme

· Quality vaccines are critical – therefore vaccination must be carried out with appropriate products, manufactured and quality-controlled to ensure international standards are met

· Logistical arrangements must be set up to deliver and administer vaccinations

· Vaccinators should be trained in correct procedures

· A time for review of effectiveness of vaccination should be established

Vaccination is appropriate in 3 situations:

· In response to an outbreak:  Healthy poultry at risk (such as village chickens) around an outbreak are targeted through ring vaccination.  All birds in the infected area are culled.  The aim is to control the outbreak as quickly as possible.

· To prevent an outbreak:  If surveillance provides an early warning of a potential outbreak (e.g. with the death of wild ducks), this can be a trigger for vaccination.  The aim is to prevent any cases in domestic poultry.

· To prevent valued birds:  If the risks of infection are high and the consequences serious, vaccination might be done. It is done to protect valued genetic material.

Note:  Vaccination should not be considered a permanent measure.  Incomplete vaccination coverage will not stop the circulation of the virus. In addition a small percentage of vaccinated birds can excrete the virus, although in much lower quantities.  Persistent excretion of the virus could generate new viral strains.

. 

Teacher Fact Sheet: Avian Influenza and Socio-economic Impacts

	The degree of socio-economic impact on families, communities and possible nations, will depend on information sharing, advocacy, social mobilisation and behaviour change. 




The socioeconomic, political and cultural impacts of a potential avian influenza pandemic

Avian influenza has the potential to impact countries in political, economic, social and cultural ways. In economic terms, avian influenza underscores the importance of domestic consumption, agricultural exports, and tourism in economies.  For example, any drastic drop in consumer confidence, could lead to a full-blown economic crisis (through plunging poultry and related exports). An economic slowdown is already perceptible in some countries as the stock market and the currency slide. An added danger for some economies is the impact of the flu on the tourist and travel industry.  

It has also highlighted the importance and urgency of bridging the socio-economic gap between the richer urban communities and the poorer rural ones. The extent of avian influenza has (once again) revealed the extent of poverty in rural Asia.   Avian influenza, like SARS, started from the poorer countryside, where hygiene standards are lower and where poverty and poor sanitation breed diseases. The outbreak therefore underscores the importance of positive economic and social policy – aimed at eliminating poverty and supporting a more ‘balanced’ society.  

Furthermore, avian influenza has highlighted the necessity and urgency of deepening cooperation in areas ranging from health and environment to financial and social policy. It has also highlighted regional links and interdependence between countries in areas of trade, for example.  

Only through effective regional cooperation can such ‘threats’ be eradicated, socio-economic gaps (within the region and individual countries) bridged, and stability promoted.  Refer also to Diagram 1 outlining some of the significant potential impacts of an avian influenza pandemic.
Diagram 1: Significant Potential Impacts of Avian Influenza 
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Examples of how avian influenza has and can continue to impact on countries, are outlined as follows:

Political impacts include the need for:

· Transparent reporting of all incidences of the disease

· Monitoring of all cases and any spread

· Maintaining public trust and confidence (including minimizing panic and disruption) and being accountable
· Compensation (when appropriate and that addresses distribution, equity and other social issues)

· Providing strategies for alternative livelihoods

Socio-economic impacts include:

· The number of deaths and those affected by the disease (human, bird and  animal)
· The cost of increased illness and death among humans, birds and animals 

· The cost of the preventive, control and coping strategies adopted to avoid or reduce illness and death.  

· Loss or reduction in the size and productivity of the labor force due to illness and death.  The effect of disease on the size of the labor force would depend on the virulence and spread of the disease and on how it affected different age groups, among other factors.  There would also be a general decline in labor productivity due to illness among the labor force at large, as well as costs of hospitalization and medical treatment. 
· High rates of worker absenteeism may also interrupt other essential services such as education, law enforcement, transportation and communications.
· Reduction in domestic consumption of poultry products and export of agricultural produce

· Reduction in face-to-face interactions resulting in reduced demand in service sectors such as tourism, mass transportation, retail sales, hotels and restaurants
· Reduction in consumption demand and ensuing slump in market prices

· Reduction in income (refer to the percentages of poultry production units presented in Table 1:Poultry systems in Southeast Asian countries affected by HPAI in 2003 – 2005)
· Reduction or change in livelihood practices 
· Eradication of local poultry breeds (essential for food security but also a valuable genetic resource)
· Increased incidences of hunger and poverty especially of small poultry owners 

Cultural impacts include:

· Potential of existing customs, traditions and practices to be eliminated

· Potential for new or different customs, practices to emerge

Types of practices put in place to prevent the spread of avian influenza by authorities
The following are some of the practices put in place in some countries:

· Culling (destroying / killing)

· Vaccination 

· Introducing a limit on the numbers of domestic poultry allowed and then only if housed securely

· Prohibition of “backyard” poultry production

· Biosecurity policies and guidelines

· Ensuring the reporting of sick / dead poultry to authorities

· Quarantining of affected areas and surrounds

· Banning of cock fighting
Some examples of negative socio-economic effects include:
· Number of reported deaths and those infected by the virus.  Fortunately, so far, human to human transfer of infection has not been detected. 

· A decrease in consumption of poultry and poultry products.  This may put poorer families at risk through a lack of protein in their diet as a result.

· Culling birds in order to eradicate and control the spread of the disease is having a negative impact on the livelihoods of all classes of poultry owners and producers and their employees. Such an impact is most serious on the smaller family operated commercial producers for whom poultry production is their sole source of income generation. 

· Culling procedures for poorer rural farmers (with limited compensation), whilst at the same time, the introduction of vaccinations but only for the bigger agricultural conglomerates 

· Several countries have discontinued imports of poultry and poultry meat. The markets lost through the reduced ability to export, through restriction of movement of birds and the closure of some domestic markets has further affected income generating ability, especially for the smaller producers.

· The restriction of movement of birds, newly introduced market regulations in several countries has reduced the ability of producers to sell their poultry thereby reducing their incomes.

· In countries where small scale poultry farming has been banned, the reduction of income will be especially critical for poorer families

· Tourism may be negatively affected, with the consequent negative impact on incomes.

· It has been reported that the virus has been isolated from a small number of pigs. From past experience of other strains of avian influenza it is possible that the virus will cross this species barrier potentially placing even more livelihoods at risk.
The response to avian influenza is a global responsibility and requires a holistic or cross-sectoral approach.  One which brings animal and human health; rural development and agricultures; economics; finance and planning, etc. together.  As avian influenza is becoming endemic in many parts of Asia (and Africa), and the potential for a human pandemic to emerge, there needs to be both short and long term measures.   Broader long term measures are needed to strengthen the institutional, regulatory and technical capacity of the animal health, human health and other relevant sectors.  

For examples of the overall impact of avian influenza in the Asian region (2003 – 2005), as well as precautionary messages needed, refer to Tables 1 and 2.

Table 1:  Poultry Systems in Southeast Asian Countries Affected by HPAI in 2003 - 2005

	Poultry systems in five South East Asian countries affected by HPAI in 2003-5

	Country
	Industrial 
	Large commercial
	Small commercial
	Backyard

	Cambodia
	
	<1% poultry
	<1% poultry
	99.9% farms, 90% poultry

	Indonesia
	3.5% poultry, export & national consumption
	21.2% poultry
	11.8% poultry
	63.4% poultry

	Lao PDR
	
	Small
	10% poultry
	90% poultry



	Thailand
	70% production, export important
	20% production
	10% production, 98+% producers

	Viet Nam
	Small
	20-25% production, few producers
	10-15% production, few producers
	65% production, possibly 70% of poultry


Table 2: Update on the HPAI avian influenza outbreak in Asia: 2003 – 2004 

	HPAI outbreak in Asia:  2003 – 2004

The impact has been felt hardest by small- and medium sized farmers, whose stocks are often not insured and who have no alternative sources of income. This is especially so in poorer countries, where small backyard producers, often in the form of individual rural households, supply the bulk of poultry output.

Consumer confidence in eating poultry remains low and poultry prices have dropped,

adding to the financial burden on producers. This has affected the poultry industry in countries where poultry has not been infected.

Since the culling of millions of birds in 2003 – 2004 as a result of the HPAI outbreaks in Asia, trade in poultry at the domestic, regional and international levels has been severely affected. Importing poultry meat from affected countries is prohibited in many countries.

In many countries, poultry are raised by people around their homes, often in backyards. Such people depend on the birds for their food and the reporting of deaths may be slow. Many countries do not have funds to pay compensation for the loss of poultry or compensation is inadequate, leading to a tendency not to report cases for fear of culling. Only the bigger poultry breeders are able to afford the enhanced bio-security requirements. Furthermore, the extensive culling of poultry is having a catastrophic impact on small poultry farmers in the region. This may lead to increased industrialization of poultry breeding in the region.

Contingency plans for containing outbreaks in poultry and humans can be costly and involve diversion of human resources. Countries faced with other health emergencies and situations arising out of natural disasters may not have the resources or feel the urgency to implement comprehensive plans to combat the pandemic, if it arises.

There is also no assurance that the pandemic will strike at a particular time or that it will strike at all. It may be difficult to maintain a prolonged state of alert.

Stockpiling anti-viral medicines is proving difficult because they are in short supply and not very affordable. Developed countries have built up significant stockpiles of the medicine, which is under patent and is manufactured by a single company. Other countries seeking to stock up on the drug have been faced with a global shortage. 



Teacher Fact Sheet:  H5N1 Avian Influenza Timeline

	Previous events in Asia



	1996

Highly pathogenic H5N1 virus is isolated from a goose in Guangdong Province, China.
1997

Outbreaks of a highly pathogenic H5N1 reported in Hong Kong poultry. Human infections with H5N1 are reported. Altogether 18 human cases (6 deaths) are reported in the first known instance of human infection with this virus.




	Wave I



	February 2003

Hong Kong family gets flu while visiting Fujian Province, China, and three die. 

Mid-2003

H5N1 virus begins to cause outbreaks in Asia, but these go undetected and unreported.

December 2003

South Korea reports a poultry outbreak of H5N1. Vietnam has three human deaths. In Thailand, 2 tigers and 2 leopards die unexpectedly at a zoo.  They were fed on fresh chicken carcasses and investigation identifies H5N1 in the samples.  This is the first report of influenza causing disease and death in big cats.

January 2004

Vietnam, Japan, Thailand, Cambodia and Laos report H5N1 in poultry.  Vietnam and Thailand report human cases as well.
February 2004

China and Indonesia report H5N1 in poultry. 




	Wave II



	July 2004

Poultry outbreaks resume in China, Indonesia, Thailand and Vietnam. Research identifies the Z-genotype H5N1 evolved in poultry and is still evolving, becoming more lethal for mammals and can kill wild waterfowl.

August 2004

Malaysia reports H5N1 in poultry. 

September 2004

Research shows that domestic cats experimentally infected with H5N1 develop severe disease and can spread infection to other cats.  Prior to this research, domestic cats were considered resistant to disease from all influenza A viruses.

October 2004

Outbreak begins in zoo tigers in Thailand said to have been fed chicken carcasses.  Highly pathogenic H5N1 is confirmed in 2 eagles illegally imported into Europe from Thailand.

Research confirms that domestic ducks can act as silent reservoirs. Large quantities of virus can be excreted, yet ducks show few if any signs of illness.

December 2004

Poultry outbreaks continue in Thailand, Vietnam, Indonesia, Cambodia and Laos. By the year end, there have been 49 human cases and 35 deaths.

January 2005

Close contact between a sick Thai girl and her mother causes the first known human-to-human transmission in January - both die.  

February 2005

First fatal human cases are recorded in Cambodia. 

March 2005

UK starts stockpiling the antiviral drug Tamiflu.

April 2005

Thousands of wild water birds die at Qinghai Lake, China, where hundreds of thousands of migratory birds gather. 

May 2005

Vietnam starts vaccinating poultry against H5N1.

June 2005

China declares legal action against anyone collecting samples of dead birds or reporting outbreaks outside of the country's official channels.
July 2005

Research on viruses isolated from dead birds in Qinghai Lake suggests the outbreak was caused by a new H5N1 variant.  The research also demonstrates transmission of the virus among migratory geese and suggests that the virus may be carried along winter migratory routes.

Indonesia reports first human case. Russia has H5N1 outbreaks in poultry and wild birds across Siberia.

August 2005

Kazakhstan reports an outbreak of H5N1 in poultry and wild birds. China reports outbreak in Tibet. Mongolia reports dead migratory birds at 2 lakes.  H5N1 is identified in the birds.

October 2005

An H5N1 virus is reported in poultry in Turkey and Romania, and wild birds in Croatia. Taiwan detects H5N1 in smuggled songbirds from China.  Britain finds H5N1 in an imported parrot held in quarantine. China reports renewed poultry outbreaks in populous eastern provinces. Generic drug makers start making Tamiflu.
November 2005

China reports more fresh outbreaks in poultry, resulting in the culling of approximately 20 million birds.  Kuwait detects H5N1 in a single migratory flamingo – this is the first report of the disease in the Gulf region.  UN agencies and the World Bank meet to plan a world pandemic strategy and plead again for money to stamp out virus in poultry.
December 2005

Tests of a lower-dose H5N1 vaccine containing an immune-stimulating additive cause concern after showing it only works at higher doses than expected – meaning the limited supply of vaccine likely to be available could treat fewer people. At the end of 2005, there have been 143 human cases and 76 deaths.
January 2006

Turkey and Iraq report their first human cases. Donor countries respond to World Bank calls for funds by pledging $1.9 billion.
February 2006

H5N1 bird flu reaches Africa, confirming the fears of public health experts who worry that human poverty and millions of backyard poultry could combine to produce many human infections and potentially a human pandemic virus. The confirmation of outbreaks at commercial farms was confirmed in Nigeria. H5N1 was also found in dead wild birds, in Italy, Germany, Austria, France, Greece, Slovenia, Bulgaria, Hungary, Slovakia, Bosnia, Azerbaijan, Russia, Iran and Austria. 

Egypt, India, Malaysia, Niger confirm H5N1 in domestic poultry.

March 2006

Switzerland, Poland, Denmark, Sweden and Czech Republic confirm H5N1 in wild birds.  Korea, Albania, Cameroon, Myanmar, Afghanistan, Israel, Pakistan and Jordon confirm H5N1 in domestic poultry. Austria and Germany report fatal H5N1 in domestic cats.

Azerbaijan and Egypt confirm their first human cases.

Mass culling in Korea by the authorities takes place in an effort to prevent further spread.

April 2006

Burkino Faso, Germany, Sudan and Cote d’Ivoire report H5N1 in domestic poultry.

July 2006

Russia and Kazakhstan report outbreaks of H5N1.


September 2006

Countries located along migratory routes need to be vigilant for signs of disease in wild and domestic birds. Recent events make it likely that some migratory birds are now implicated in the direct spread of the H5N1 virus in its highly pathogenic form.

December 2006

At the end of 2006, there have been 261 human cases and 157 deaths across 10 countries (since 2003): Azerbaijan, Cambodia, China, Djibouti, Egypt, Indonesia, Iraq, Thailand, Turkey and Vietnam. Over 220 million birds have died – either from the disease or from culling.




Resources – internet websites:

The following is a list of websites providing useful information about avian influenza.  Many of the sites can be used by both teachers and students.

Organisations and agencies with information specifically on avian influenza:
United Children’s Fund: http://www.unicef.org/avianflu/index.html
World Health Organisation: http://www.who.int
Food and Agriculture Organisation of the United Nations: http://www.fao.org 

World Organisation for Animal Health: http://www.oie.int 

Program for Monitoring Emerging Diseases:
http://fas.org/promed 

Humanitarian Early Warning Service: http://hewsweb.org/avian_flu/ 

Centres for Disease Control and Prevention:
 http://www.cdc.gov/flu/avian/gen-info/facts.htm 

Science and health sites with information on avian influenza:

New Scientist:
http://www.newscientist.com 
http://science.howstuffworks.com/virus-human7.htm     
http://kidshealth.org
http://www.pbs.org/wgbh/nova/sciencenow 
http://www.thepoultrysite.com 
Interactive maps showing the spread of H5N1 Influenza:

http://www.pbs.org/wnet/wideangle/shows/vietnam/map.html 
http://www.msnbc.msn.com/id/12375868/from/ET/ 
World News:

http://news.bbc.co.uk
http://www.alertnet.org
Lower Secondary Programme
	ACTIVITY NO. 1
	ACTIVITY NAME:  Viruses and How They Spread
Time:  50 minutes


	OBJECTIVES:

At the end of the lesson students will be able to:

· Define what a virus is

· Label the main parts of a virus

· Explain how viruses can spread and ways to prevent spreading infection



	CURRICULUM FOCUS/ES: 
· Science

· Health 




	MATERIALS NEEDED:
· Diagram of a virus
· Diagram outlining how a virus spreads


	WHAT YOU NEED TO KNOW!
	Be familiar with the following aspects: 
· Main components of a virus

· Virus transmission

· Ways to prevent the spread of viruses

[Refer to Teacher Fact Sheet: Viruses – Secondary Level]



	PROCEDURE
	1. Arrange students into small groups of 4 – 6 and ask them to assign someone to be the note taker and reporter for the group.  Explain that the groups have 5 minutes to briefly note down everything they know about germs and viruses. 

· When the time is finished, ask each group in turn to state one thing they know about germs and viruses.  Groups should state something different each time and not repeat what others have said. Keep going around the groups until all responses have been given.
· If not already stated, clarify that germs are tiny organisms, or living things, that can cause disease. There are four major types of germs: bacteria, viruses, fungi, and protozoa.  Viruses vary in their shape and complexity.  A virus must have a host cell (plant or animal) in which to live and to reproduce. Once inside a person’s body, the virus can spread and make them sick. One example of a virus is influenza (more commonly known as the ‘flu’).
2. Draw a simple diagram of a virus on the board and explain that viruses have a core which contains genetic material and a coat of protein around the core. Some viruses like influenza have another membrane (lipid envelope) around the coat of protein. [Note:  Refer the Teacher Fact Sheet Diagram 1, keeping the explanation in terms suitable for the students’ academic level.]

3. Explain that viruses can spread very easily from person to person.  One way to show this is by the ‘handshake activity’.  Conduct this activity with students following the steps outlined in the ‘Teacher Notes’.

· Use this activity to discuss how viruses are transmitted from one person to another, often unknowingly or before the signs of illness are present. 
· Ask students: How else do viruses spread? [In the air from coughing, sneezing, spitting, etc.]

· What can we do to prevent the spread of germs and viruses? [Refer to the list in ‘Teacher Notes’]
4. Explain to students in more detail how a virus would spread if it was in our body and we could see it. 
· Explain that once a virus enters a body cell, its various components replicate, then reassemble, before being released or spreading to other cells  [Note: Refer to the ‘Teacher Fact Sheet’ – Diagram 2, keeping the explanation in terms suitable for the students’ academic level]
5. Ask students to:

· Draw a simple flowchart showing how a virus can spread. [For example; a person coughing, someone inhaling, virus entering body, virus replicating, person becoming ill.]
· Label the components of the flowchart clearly



	ASSESSMENT
	Informal assessment based on the following outcomes:

· Students define what a virus is and how it replicates
· Students discuss how viruses can spread
· Students list key ways to prevent or reduce the spread of viruses
· Students draw a flowchart outlining how a virus can spread.




	IDEAS TO EXTEND
	Students survey their own family members’ hygiene practices.  For 2 days, students make note of family members’ hygiene practices such as covering nose and mouth when sneezing, covering mouth when coughing, not spitting and washing hands regularly.  If unsafe practices are used, student informs family members of safe hygiene practices and why these are important.  Student monitors family member’s hygiene practices and notes changes in behaviour and/or reminds them of safe practices.



Teacher Notes
Handshake activity
:

This activity can help explain how a virus can spread.

Steps:

· Ask all students to write their name on a small piece of paper.  

· Collect these and randomly choose one piece of paper and place it in an envelope.  Do not allow students to see whose name is written on the piece of paper.

· Draw a table on the board with 5 columns 
· Choose a student (not the one whose name appears in the envelope) to go around the classroom and shake hands with four classmates. Record the name of that student at the top of column 1 and the names of the four classmates s/he shook hands with under his/her name. Their names should also be written at the top of the four remaining columns. 
· Direct these four students to go around the classroom and shake hands with four other students.

· Under each person's name, record the names of the four students they shook hands with during the exercise. (refer to table below for an outline of this)
· Open the envelope and reveal the name of the person who has the virus. 
· Study the chart and see how many students were directly exposed to the virus by shaking this person's hand. 
· Study the chart again and see how many students were indirectly exposed to the virus by shaking the hand of someone who had shaken the hand of the infected person.
	Student 1 shakes hands with:
	Student 2 shakes hands with:
	Student 3 shakes hands with:
	Student 4 shakes hands with:
	Student 5 shakes hands with:

	Student 2
	Student A
	Student E
	Student I
	Student M

	Student 3
	Student B
	Student F
	Student J
	Student N

	Student 4
	Student C
	Student G
	Student K
	Student O

	Student 5
	Student D
	Student H
	Student L
	Student P


How Can You Protect Yourself From Germs and Viruses? 

Most germs, such as viruses, are spread through the air in sneezes, coughs, or even breaths. They can also spread in sweat, saliva, and blood. A virus can pass from person to person by touching something that is contaminated, like shaking hands with someone who has a cold and then touching your own nose. Important messages to keep from spreading germs, include:

· Cover your nose and mouth when you sneeze 

· Cover your mouth when you cough 

· Don’t spit

· Wash your hands 

Washing hands should take place:

· Every time you cough or sneeze

· Before you eat or prepare foods

· After you use the toilet

· After you touch animals or birds

· After you play outside

· After you visit a sick relative or friend.

Steps for good handwashing:

· Use warm water to wash your hands

· Use soap or ash

· Work up a lather all over your hands, including your wrists, between your fingers and around your nails

· Wash for around 15 – 20 seconds

· Rinse hands and dry with a clean towel

Lower Secondary Programme

	ACTIVITY No. 2 
	ACTIVITY NAME: Bird Migration, Poultry Trade and the Transmission of Avian Influenza  

Time:  50 minutes


	OBJECTIVES:

At the end of the lesson students will be able to:

· State key facts about the avian influenza virus

· Identify and discuss how avian influenza is transmitted from birds to birds and birds to humans

· Identify and discuss ways to prevent the transmission to humans
· Explain why it is important to ‘keep poultry separate’

· List ways that poultry and eggs can be safe to eat




	CURRICULUM FOCUS/ES: 
· Health

· Language and Arts
· Science

· Social sciences



	MATERIALS NEEDED:

· Own country (or regional) fact sheet (example format included)

· World map (included)

· Bird Migration Routes in the East Asian / Australasian Flyway (included)

· Handouts:  Avian influenza fact sheets 1 – 3 (included)

· Country or regional map




	WHAT YOU NEED TO KNOW!
	Be familiar with the following aspects related to avian influenza: 
· Own country data on avian influenza (prepare before lesson on the format provided in ‘Teacher Notes’ and keep for use in future lessons)

· Countries (and their location) where human cases have been confirmed

· Bird-to-bird transmission

· Bird-to-human transmission

· Migratory routes of wild birds 

· Information on the poultry trade relevant to your own country, both internal trade and any external trade with neighbouring countries

· Safe poultry keeping practices

· Safe market practices

[Refer to Teacher Fact Sheet: Viruses; Avian Influenza; Migration and Poultry Trade, Secondary Level]



	PROCEDURE
	6. Ask students to recall key facts they learnt about viruses in the previous lesson.  Explain that influenza (‘flu’) is a viral disease and one that is common in people. Approximately 250,000 – 500,000 deaths (globally) are recorded each year as a result of influenza.

7. Ask students if they have heard of avian influenza or ‘bird flu’ as it is more commonly known – and what they know about it. Note points on the board. Clarify any key details if required, such as:

· Avian influenza is a particular type of influenza A that wild birds and poultry can get

· There are several types of avian influenza but the strains causing the highest number of deaths are called highly pathogenic avian influenza (HPAI).  The HPAI strain involved in the current outbreak is called H5N1.  
· Since 2003 H5N1 has been recognized in birds and has spread from Asia to Europe and the Middle East, and now to Africa, affecting over 50 countries.  The H5N1 virus spreads very rapidly through poultry flocks and has a mortality rate among infected birds of 90 to 100 per cent, often within 48 hours. So far more than 220 million birds have been killed – either from the disease itself or from culling.

· The H5N1 is still a bird virus but has caused a few human infections, as animal viruses can do without being fully adapted to humans. 

· Human influenza pandemics happen when a new human flu virus emerges and spreads rapidly because humans have no previous immunity against the new virus. There are 3 conditions that need to be met before an influenza pandemic takes place:

i. a new influenza virus emerges

ii. the new virus is able to cause illness in people

iii. the new virus is able to pass easily between people (human-to-human transmission)

· H5N1 has met 2 of the 3 conditions for starting a pandemic but to date has not met the third condition:

8. Give students a brief overview of your country (and regional / global) situation in relation to avian influenza and its impact:

· use a country or regional map and ask students to locate any areas of outbreaks or reports

· use a world map and ask students to locate countries where outbreaks or reports have also occurred

9. Explain that migration of wild birds and poultry trade within and between countries are considered the main  bird-to-bird transmission routes for avian influenza outbreaks in domestic poultry.  Without going into too much detail ensure that students understand what ‘migration of wild birds’ and ‘poultry trade’ means.  Divide students into small groups.  Half the groups consider question (i) and the other half, consider question (ii):  

i. Migratory wild birds such as ducks can spread avian influenza to domestic poultry.  In some cases this can then spread to humans.  Discuss how wild birds can spread the virus to domestic poultry and how this may then spread to humans.

ii. The domestic poultry trade can spread avian influenza to domestic flocks.  In some cases this can then spread to humans.  Discuss how the poultry trade in our country and region can cause avian influenza to spread and how this may then spread to humans.

· Explain that students should use what they have learnt so far and the handouts provided. 

· Groups should choose how to present their findings on transmission so that key information and messages are clear.

[Note: Some presentation examples include:  radio or television news report; diagram or flowchart; pamphlet outlining the steps in the process.]
10. Allow groups to present what they have done to the whole class. Students should be encouraged to ask questions to the ‘presenting’ group to clarify information and messages.




	ASSESSMENT
	Informal assessment based on the following outcomes:

· Students able to discuss and present information on:

· migration of wild birds and the transmission of avian influenza to domestic birds

· poultry trade and the transmission of avian influenza in domestic flocks

· bird-to-human transmission




	IDEAS TO EXTEND
	Allow further time for students to do their own research into their group’s ‘question’.  In this way they can add to their information base and explore different media resources for research.  Such resources may include:  newspapers, reports or documents, television or radio, internet websites, etc. 

As a separate extension activity (or as part of the group work from this lesson), ask students to keep a record for the next 1-2 months on all the latest avian influenza updates they find from media resources.  




Teacher Notes:
Handouts and Resources (general)

· Example format for own country (regional / global) fact sheet on avian influenza

· World Map

· Bird Migration Routes in the East Asian / Australasian Flyway

Handouts for groups discussing migration of wild birds and transmission
· Avian influenza fact sheet #1

· Avian influenza fact sheet #3

Handouts for groups discussing poultry trade and transmission
· Avian influenza fact sheet #2

· Avian influenza fact sheet #3

Own country / regional fact sheet on avian influenza (example format)

	Country __________________________________________________________
No. of AI cases in wild birds __________________________________________

No. of AI cases in domestic poultry ____________________________________

No. of AI human cases reported _______________________________________

No. of AI deaths reported (human) _____________________________________

Governmental precautions / controls in place:

Other important information:

Regional statistics (similar to above re poultry / human cases):

Global statistics (similar to above re poultry / human cases):




	Avian Influenza Fact Sheet #1 


	· Migratory wild birds may have the avian influenza (H5N1) virus but will not show signs of this.  They can pass on the virus through:

· Faeces contaminating water and feed sources used by domestic poultry

· Nasal or other fluid discharge contaminating water or feed sources used by domestic poultry

· The following can reduce bird-to-bird contamination:

· Avoid contact between domestic poultry and wild birds – use housing and protect water / feeding points 

· Separate different species raised on the farm from each other

· Avoid contact with other animals, especially dogs, cats and rodents

· Keep newly introduced or re-introduced birds (e.g. unsold animals at markets) separate before mixing with the flock.  Allow a 2-3 weeks isolation period.

· Be careful about the source of water and food and possible contamination



	Avian Influenza Fact Sheet #2



	· Poultry trade between markets can spread avian influenza through:

· Infected birds

· Contaminated vehicles that transport live birds (e.g.. have traces of contaminated faeces, feathers, other body fluids)

· Contaminated materials or equipment (e.g. cages, feed)

· People with contaminated shoes or clothes

· To limit the spread of avian influenza, people attending markets or buying poultry or poultry products from markets should:

· Not bring unsold birds back if at all possible.  If this is not possible, keep these birds separate from original flock for at least 2 weeks to ensure none are infected.

· Keep poultry separate from other sellers

· Wash hands after handling poultry and poultry products

· Disinfect clothes, footwear after returning from market

     If buying poultry or poultry products from a market:

· Buy from reputable sellers

· Do not buy sick poultry

· Have poultry slaughtered at market (not taking live birds back to home for slaughter)

· Wash hands after handling poultry and poultry products

· Disinfect clothes, footwear after returning from market




	Avian Influenza Fact Sheet #3



	· Bird-to-human transmission of avian influenza can occur by:

· Contact with contaminated poultry (e.g. faeces, feathers, blood and other fluids, slaughtering, etc.)

· Contact with contaminated surfaces or materials (e.g. farm equipment, cages, clothing, footwear, packaging, etc.)

· Eating uncooked or not properly cooked poultry products and eggs

· To reduce bird-to-human contamination on farms:

· Keep poultry separate from other birds and animals

· Keep water and feed sources protected from contamination 

· Prevent people not working on poultry farms from accessing buildings where healthy poultry are kept

· Wear protective clothing and disinfect pre and post visit to poultry 

· Use foot baths placed at the entrance of poultry buildings (for disinfection of shoes or feet)

· Wash hands before entering and after leaving buildings

· Wash hands before and after handling poultry and eggs

· No soiled material, equipment or vehicles should enter the farm

· Materials and equipment used on the farm should be frequently disinfected (e.g. egg trays, cages, etc.)

· Limit or do not go to poultry markets in affected areas

· Signs of avian influenza in domestic poultry can include:

· Severe depression, anorexia

· Major decline in egg production

· Respiratory signs

· Discharge from eyes or nasal passages

· Facial swelling with swollen combs, wattles

· Bluish colouring of combs, wattles

· Diarrhoea

· Sudden deaths

· Signs of avian influenza in humans can include:

· High fever

· Head aches

· Muscle pain

· Weakness, tiredness

· Cough and respiratory difficulties

· Evolves quickly to severe respiratory disorders

· Can result in death
[Note: incubation period of 1 – 2 weeks before the first symptoms appear]




[image: image4.png]




[image: image5.png]Bird migration routes
in the
East Asian/Australasian Flyway

M)’ .




Lower Secondary Programme

	ACTIVITY NO. 3
	ACTIVITY NAME:  Preparedness and Response to Avian Influenza

Time:  50 minutes


	OBJECTIVES:
At the end of the lesson students will be able to:

· Outline 4 key elements in good preparedness and response to avian influenza

· Design a clear fact sheet giving correct details about one of the 4 key elements of preparedness and response




	CURRICULUM FOCUS/ES: 
· Science

· Health
· Language and Arts 



	MATERIALS NEEDED:

· Large sheets of paper if available


	WHAT YOU NEED TO KNOW!
	Be familiar with the following aspects related to avian influenza: 
· Key information regarding preparedness and response to avian influenza: report, separate, wash and cook

· Bird-to-bird transmission

· Bird-to-human transmission

· Safe poultry keeping practices

· Safe market practices

[Refer to Teacher Fact Sheet: Viruses; Avian Influenza; Migration and Poultry Trade; Biosecurity, Secondary Level]



	PROCEDURE
	1. Remind students that in the last lesson we looked at bird-to-bird and bird-to-human transmission of avian influenza. Ask students to briefly recall some of the key points they learnt.

2. Explain that currently avian influenza does not infect humans easily and if a person is infected, it is difficult for the virus to spread to another person.  However it is very important that we all try and reduce any spread of avian influenza. This is essential as the more cases of bird and human infection, the more likelihood the virus may meet the third criteria and become transmissible from human-to-human.  Being prepared and knowing how to respond are key factors in the prevention of avian influenza.

3. Explain that there are 4 key elements of good preparedness and response to avian influenza: 

1. Report

2. Separate

3. Wash

4. Cook

Discuss what key points (or messages) might come under each of these [Note: Refer to ‘Teacher Notes’ plus the ‘fact sheets’ that were used in the last lesson]

4. Explain that students will work together to design their own ‘fact sheet’ based on one of the 4 elements: report, separate, wash and cook.  Divide students into pairs and assign one of these key elements to each pair.  Ask them to:

· draft their fact sheet first to ensure it has important and correct information [these can be presented to the teacher for checking]

· present a final copy of their fact sheet on large paper (if available) so that messages are clear and easy to read 

· include any relevant diagrams or pictures on your fact sheet

When completed the fact sheets can be displayed throughout the school (or more widely in the community) to alert others to the importance of being prepared for avian influenza.




	ASSESSMENT
	Informal assessment based on the following outcomes:

· Students able to identify 4 key elements of good preparedness and response to avian influenza

· Students able to demonstrate knowledge and understanding of  preparedness and response measures to avian influenza through a clearly designed and informative ‘fact sheet’




	IDEAS TO EXTEND
	Students can either replicate or design different fact sheets on the 4 elements of preparedness and response and distribute widely throughout the school and/or the community.  

Students, with the support of the teacher/school, hold an information session or day to provide information about avian influenza.  The fact sheets should be used to help explain key aspects of the disease and precautionary messages.  This information session/day can be held within the school or more widely in the community at a designated location.




Teacher Notes: 

	4 key elements of good preparedness and response to avian influenza

1. REPORT

· Report unusual sickness or death in poultry, wild birds and other animals to the authorities immediately

· Report and seek treatment immediately if you have fever after contact with sick birds

2. SEPARATE

· Keep new poultry stock separated from old stock for 2 weeks

· Keep all stock separated from exposure to wild birds

· Keep poultry stock separated by species

· Keep stock away from family living areas

· Keep children away from stock

· Burn and/or bury dead birds safely

3. WASH

· Wash hands often with running water and soap (or ash if soap is not available), especially after touching birds or bird droppings and before and after food preparation

· Clean clothes, footwear, vehicles and cages with soap and disinfectant

4. COOK

· Handle, prepare and consume poultry safely, making sure that poultry is thoroughly cooked (flesh is no longer pink and eggs are not runny)




Lower Secondary Programme

	ACTIVITY NO. 4
	ACTIVITY NAME: Behaviour change and socio-economic impacts of preventative measures

Time:  50 minutes 


	OBJECTIVES:
At the end of the lesson students will be able to:

· Outline some of the key dates associated with avian influenza

· Discuss some of the key socio-economic concerns related to avian influenza

· Identify some of the barriers to changing behaviour in regards to poultry handling, practice and consumption 
 


	CURRICULUM FOCUS/ES: 
· Science

· Health

· Language




	MATERIALS NEEDED:

· Large pieces of paper (if available)


	WHAT YOU NEED TO KNOW!
	Be familiar with the following aspects related to avian influenza: 

· The major influenza pandemics in the 20th century

· Information on the current avian influenza outbreak

· Practices put in place by your country’s government / authorities (and globally) to prevent the spread of avian influenza

· Potential socio-economic and political impacts of an avian influenza outbreak or pandemic

· Risk behaviour, desired behaviour and barriers to changing behaviour in poultry handling, practice and consumption

[Refer to Teacher Fact Sheets: Avian influenza; Socio-economic impacts; Timeline, Secondary Level]



	PROCEDURE
	5. Remind students that human and avian influenza are not new phenomena. Explain that in the 20th century, there were 3 major influenza pandemics: 1918 (approximately 50 million deaths), 1957 (approximately two million deaths), and 1968 (approximately one million deaths). Therefore, viral pandemics have the capability of causing a considerable number of deaths.  Recent research has also identified the cause of the 1918 pandemic as a flu virus subtype believed to have originated in birds. The virus may have been circulating in birds for several years before it became a human virus.
6. Reiterate key facts about the number of poultry and human cases already reported in your own country or in the region.  Explain that in 1996 and 1997 there were initial reports of the highly pathogenic H5N1 in poultry in the Asia region.  In 2003, some further reports were made, mainly relating to avian influenza outbreaks in poultry, with a few animal and human cases recorded.  By December 2004, 49 human cases and 35 deaths had been recorded; by December 2005,143 human cases and 76 deaths had been recorded; and by December, 261 human cases and 157 deaths had been recorded. [Note: these represent cumulative figures].  By the end of 2006, over 220 million birds had also been killed – either from the disease or from culling. 
· Give the latest update of human cases and deaths if these are available.
· Provide students with some of the reported incidences during 2004 – 2007 that are of particular relevance to your country or region.
7. Draw the following diagram on the board and with students do the following:

· make a list of risk (or current) behaviours of people in your country/region

· list the appropriate desired behaviour 

· list the barriers to changing this behaviour

No.

Current / Risk Behaviour

Desired Behaviour

Barriers to Changing Behaviour

Note: An example of a completed table is provided in the ‘Teacher Notes’.

8. Ask students what they know about the practices authorities and governments have put in place to prevent the spread of avian influenza:

· In their own country / region

· Globally 

Make a list of these on the board.  Divide students into smaller groups and assign each group one of the ‘practices’ listed on the board.  Ask the groups to:

· Draw up a table listing the positive and negative outcomes of the practice.  Encourage students to think of the socio-economic implications for the affected people.

Type of practice:

Positive outcomes

Negative outcomes

9. Put the tables on the wall (if using large sheets of paper) so that students can view other groups’ work.  If large paper is not used, students should draw and complete their tables in their workbooks.  Allow students time to outline the main positive and negative outcomes they have discussed and listed.




	ASSESSMENT
	Informal assessment based on the following outcomes:

· Students identify current risk behaviour, desired behaviour and the barriers to changing behaviour in relation to poultry production, handling and consumption

· Students identify practices implemented by government / authorities to prevent the spread of avian influenza

· Students understand and appreciate the socio-economic impacts of preventative practices and the impact it may have on communities




	IDEAS TO EXTEND
	Role Play:  The role play activity discusses the different perspectives people may have over the avian influenza outbreak.  This could be presented in class or to a wider audience involving other classes in the school or to community groups.

The role play activity is outlined in the ‘Teacher Notes’ below.




Teacher Notes 

Example of a behaviour table 

[Note: What you list for current/risk behaviour will depend on your own country culture and practices.  This table should be used as a guide only to what you develop with your students.]

	No.
	Current / Risk Behaviour
	Desired Behaviour
	Barriers to Changing Behaviour

	1
	Lack of awareness on avian influenza transmission

Incorrect knowledge
	Have knowledge on avian influenza
	Lack of education

Lack of correct information

Lack of financial resources (to gain access to information, i.e. media)

	2
	Seasonal migrations of wild birds in area/region
	Keep poultry away from wild birds

Keep poultry safely housed

Keep water and feed free from contamination
	Lack of information

Lack of financial resources

	3
	Handle and consume chicken products with unsafe practices
	Handle, prepare and consume poultry safely
	Lack of knowledge

Habits / traditional practices

Low risk perception

	4
	Living closely with poultry

No fencing / housing


	Avoid staying with poultry
	Habits / traditional practices

Lack of financial resources

	5
	Handling poultry and utensils without washing hands properly
	Wash hands after handling poultry and poultry products

Wash utensils and cooking surfaces after preparing poultry and poultry products
	Lack of safe hygiene practices and materials

Lack of knowledge

	6
	Hiding current situation by:

· eating sick/dead poultry

· selling sick/dead poultry at reduced price

· giving sick/dead poultry away

· disposing of sick/dead poultry in unsafe way

· not reporting sick/dead poultry
	Report sick / dead poultry to authorities immediately
	Do not want to let the neighbours know

Lack of knowledge

Low risk perception

	7
	Raising chickens, ducks, other birds, pigs, other animals together
	Separately raising poultry by fencing / housing
	Lack of space

Habits / tradition

Lack of knowledge

Lack of financial resources

	8
	Cock fighting common in the community

Living with poultry
	Cease cock fighting or avoid extreme exposure to fighting birds

Washing hands after handling birds

Avoid staying with birds
	Habits / traditional practices

Lack of knowledge

Lack of alternative livelihood 

	9
	Staying closely with poultry

Keeping old and new stocks together
	Avoid staying together with poultry

Separate new stocks for at least 2 weeks

Separate ‘unsold’ poultry with original flock for at least 2 weeks
	Habits / traditional practices

Lack of space

Lack of financial resources

Lack of knowledge

	10
	Children mainly looking after family poultry

Children playing with domestic birds
	Responsible adults look after poultry

Keep children away from poultry

Teach children how to safely handle poultry and eggs
	Treating domestic poultry as children’s pets


Role Play

The role play activity discusses the different perspectives people may have over the avian influenza outbreak.  Students take on a particular role, and contribute to a discussion or meeting forum.  One of the students or the teacher may wish to take on a ‘facilitation’ role, to ensure that a few students do not dominate the discussion.  Students should do some preparation and those with similar roles should discuss ideas and strategies before the role play begins.  Role cards are outlined below, but more roles could be added if required.  The teacher and students can decide on how many students have the same role, i.e. 2 or more students could be ‘chicken farmers’, etc.

At the start of the role play, each student should introduce their ‘role’. 

	Role:  Chicken Farmer

Your job (and much needed income) are at risk from avian influenza.  You understand the danger but do not want to kill any of your chickens until people start dying.  You don’t think more humans will die.  However, if more people do die, and you are ordered to kill your chickens, you want compensation from the government for this.  Other chicken farmers are keeping a low profile and trying to avoid any interaction with government officials.  In this way they can deny knowledge of any precautionary measures introduced nationally as well as not report any sick or dead birds. You believe keeping your chickens indoors will prevent the spread of the virus.

Think of more reasons why avian influenza will not be a problem


	Role:  Government Official

You know the main facts about avian influenza and have several of the scientific reports available, especially from renowned country scientists.  You have been hearing about culling practices in other countries and whilst this would affect the poorer rural farmers, it may be an option to ensure that commercial production continues, and the spread in rural areas is stopped.  Vaccines are not really an option because they are expensive and it would be impossible for all small rural poultry farms to receive this.

Think of more reasons why avian influenza is not a big risk


	Role:  Citizen
You live in an urban area and are shocked that your government is not acting quickly to protect your country from avian influenza and to prevent any further spread of the virus.  You can easily forgo buying poultry products for the family as other meat and produce are available.  From what you have heard, you believe the virus will soon be human-to-human transmissible.  Governments – both national and international – are not doing enough nor are they prepared for a pandemic.

Think of measures your government should be taking


	Role:  World Health Organisation (WHO) Official

You strongly believe that the avian influenza virus has the potential to be the greatest threat to mankind for centuries.  You are amazed that the majority of countries are not preparing themselves for such an event and do not seem concerned. You have data that suggest the virus is very close to becoming a human-to-human transmitted disease.  Global action must be taken now.

Think of actions that must be taken to fight avian influenza


	Role:  Community Health Worker 
You are concerned that people in your community do not have a good understanding of the avian influenza virus.  They are not prepared and are not using many safe practices in poultry production, handling and consumption.  You don’t know if a human pandemic will occur but people should be prepared.  On one hand, the government is not doing too much about it nor is the community.  But on the other hand, you don’t want to see the rural farmers lose their poultry and their income.  This would be devastating for the majority of families you know.

Think of ways to influence safe practices for farmers and also get the government more involved


Lower Secondary Programme 

	ACTIVITY NO. 5
	ACTIVITY NAME: A future perspective
Time: 50 minutes


	OBJECTIVES:
At the end of the lesson students will be able to:
· List some of the key issues facing their community, their country and their region in relation to avian influenza.

· Explore some of these issues in more depth – the benefits and disadvantages and what needs to be done to make people more aware of the impact of avian influenza.



	CURRICULUM FOCUS/ES: 
· Science

· Health

· Social Sciences

· Language and Arts



	MATERIALS NEEDED:

· Handout #1:  A future perspective (included)

(If it is not possible to photocopy the handout, draw the diagram on the board and then students can copy into their workbooks.  If available, large sheets of paper could also be used so that the completed diagram can be displayed on the classroom walls or around the school.)




	WHAT YOU NEED TO KNOW!
	Be familiar with the following aspects related to avian influenza: 

· Key facts about avian influenza

· Bird-to-bird transmission of avian influenza

· Bird-to-human transmission of avian influenza

· Key messages in preventing the spread of avian influenza
· Potential socio-economic and other impacts of an avian influenza outbreak or pandemic

· Behaviour change in poultry handling, practice and consumption
· Communication and advocacy ‘tools’ (refer also to ‘Teacher notes’)
[Refer to all  Teacher Fact Sheets, Secondary Level]



	PROCEDURE
	1. Ask students to recall what they have learnt so far on avian influenza and to state some of the key issues they believe are of immediate concern for their community, country and region.  Draw the following table on the board to assist students in categorising the issues. [Note: an example of some issues are outlined in the ‘Teacher Notes’.]

Community

Country

Region 

Key Issues

2. Explain that students will now discuss some of these in more depth.  Allow students to work in pairs or small groups.  Using Handout #1: A future perspective, ask students to:

· select 2-3 issues from their list on the board and write these under ‘key issues’ in the handout

· note how you feel about each of the issues in the ‘how do we feel’ section

· under the ‘who benefits’ and ‘who is disadvantaged’ sections, note down those affected by the issue

· list key steps in the ‘what needs to be done’ section regarding the issue

· design strategies and note these in the ‘how to raise awareness’ section.  Students should be encouraged to think of the types of communication ‘tools’ that could be of benefit here [Refer to ‘Teacher Notes’]

3. When completed, allow groups to share their points based on the key issues they selected. Encourage students to think holistically about the issues and strategies.

[Note: Depending on the background of the students and where the school is located, the teacher can decide whether this activity should focus at the community, country, regional level or across all three areas.]




	ASSESSMENT
	Informal assessment based on the following outcomes:

· Students’ discussion and list of key issues affecting their communities, country and region

· Teamwork to identify details regarding issues, benefits and disadvantages and what needs to be done to raise awareness on these




	IDEAS TO EXTEND
	Students focus on one of the key issues they discussed and undertake the actions for ‘what needs to be done’ and ‘raising awareness’ that they outlined.  Teacher/school support may be required to ensure actions taken are practical and realistic to implement.




Teacher Notes: 

Key Issues facing the community, country and region

Examples of possible key issues of immediate concern for community, country and region, are outlined in the table below.  The teacher should guide the students to list 4 – 6 issues under each of the 3 headings that are particularly relevant to their own context. 

	
	Community

	Country
	Region

	Key Issues
	· 10% of poultry in rural ‘backyard’ farms have been killed due to avian influenza and many families are facing financial losses.

· People are not consuming poultry and eggs and for many in rural poor areas, this was their only source of protein.


	· Cross-border poultry trade has been stopped by the authorities but people are illegally continuing the practice to support their families.

· The government has promised compensation for farmers whose poultry has been affected by avian influenza but this only happens for commercial poultry producers not small farmers.

· 
	· Some countries in your region have access to large amounts of anti-viral drugs but your government is unable to procure enough to be effective in rural areas.

· Over one billion dollars has been pledged from the international community but your country has received very little of this.  Your country needs funding to control the current outbreaks and possible spread of avian influenza across the country

·  


Examples of communication ‘tools’ (communication media):

· Newspapers

· Posters

· Brochures / pamphlets

· Radio or news scripts

· Surveys and questionnaires

· Community or youth role plays or dramas

· Information booths 

[Add to this list or make your own with students . . . ]

Avian Influenza – A Future Perspective

What do we know?
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Possible Solutions / Actions
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Upper Secondary Programme

	ACTIVITY NO. 1
	ACTIVITY NAME:  Viruses and How They Spread

Time:  50 minutes


	OBJECTIVES:

At the end of the lesson students will be able to:

· Define what a virus is

· Identify types of viruses

· Label the main parts of a virus

· Explain how viruses can be transmitted and ways to prevent spreading infection



	CURRICULUM FOCUS/ES: 
· Science

· Health 




	MATERIALS NEEDED:

· Handout #1: What do you know? (included)

· Diagram of a virus

· Diagram outlining how a virus spreads


	WHAT YOU NEED TO KNOW!
	Be familiar with the following aspects:

· Main components of a virus

· Virus transmission

· Ways to prevent the spread of viruses

· Handout #1: What do you know; and able to facilitate a discussion on the questions.

[Refer to Teacher Fact Sheet: Viruses, Secondary Level]



	PROCEDURE
	11. Write the word ‘virus’ on the board and ask students (in pairs) to discuss and agree upon a definition. 

· Allow students to share their definitions and then provide a correct definition on the board.  
· One definition could be: A virus is a micro-organism that can cause disease when it grows and reproduces in the living cells of animals or plants.  
· Ask students if they can name some common viruses and list these on the board.
12. Draw a diagram on the board showing what a virus would look like if we could see it.  Refer to the ‘Teacher Fact Sheet’ – Diagram 1.
· Explain the main components of a virus micro-organism, using the diagram of the influenza A virus
13. Now ask students:  How do viruses spread? Allow the students to briefly discuss and share their ideas.  
· Draw a diagram illustrating this and explain the key points in transmission (Refer to ‘Teacher Fact Sheet – Diagram 2).

· Note: The explanation and detail of a virus and transmission will depend on the prior knowledge and level of students.
14. Emphasize that viruses can spread very easily.  One way to show this is by the ‘handshake activity’.  Conduct this activity with students following the steps outlined in the ‘Teacher notes’.
· Use this activity to discuss how viruses are transmitted from one person to another, often unknowingly or before the signs of illness are present. Discuss how this can lead to epidemics of an illness in a relatively short period of time. 

15. Arrange students into small groups.  Give each group Handout #1 and ask them to discuss and answer the questions.  Give the groups 5 – 10 minutes for this.  When the groups have finished, go through each question as a whole class and have further discussion about the statements and answers.  
[Note: if it is not possible to give a handout to each group, write the questions on the board.  Students should draw on prior learnings and new information when discussing the questions and also acquire new information in the process.] 
      Handout #1 (answers):
1. True

2. False

3. True

4. True

5. False

6. True

7. False

8. False

9. True

10. True




	ASSESSMENT
	Informal assessment based on the following outcomes:

· Students define what a virus is 

· Students discuss the components of a virus and how viruses can spread

· Students work in a team to answer the quiz questions




	IDEAS TO EXTEND
	Students draw their own virus diagrams and label the key elements.

Provide further information to read and/or ask students to undertake their own research on viruses and viral transmission.




Handshake activity
:

This activity can help explain how a virus can spread.

Steps:

· Ask all students to write their name on a small piece of paper.  

· Collect these and randomly choose one piece of paper and place it in an envelope.  Do not allow students to see whose name is written on the piece of paper.

· Draw a table on the board with 5 columns 

· Choose a student (not the one whose name appears in the envelope) to go around the classroom and shake hands with four classmates. Record the name of that student at the top of column 1 and the names of the four classmates s/he shook hands with under his/her name. Their names should also be written at the top of the four remaining columns. 
· Direct these four students to go around the classroom and shake hands with four other students.

· Under each person's name, record the names of the four students they shook hands with during the exercise. (refer to table below for an outline of this)

· Open the envelope and reveal the name of the person who has the virus. 
· Study the chart and see how many students were directly exposed to the virus by shaking this person's hand. 
· Study the chart again and see how many students were indirectly exposed to the virus by shaking the hand of someone who had shaken the hand of the infected person.
	Student 1 shakes hands with:
	Student 2 shakes hands with:
	Student 3 shakes hands with:
	Student 4 shakes hands with:
	Student 5 shakes hands with:

	Student 2
	Student A
	Student E
	Student I
	Student M

	Student 3
	Student B
	Student F
	Student J
	Student N

	Student 4
	Student C
	Student G
	Student K
	Student O

	Student 5
	Student D
	Student H
	Student L
	Student P


Handout # 1 
What Do You Know?

In small groups, discuss and answer either true or false to each of the questions below.

1. Many common illnesses are caused by viruses.
2. Viruses are easily killed by drugs such as antibiotics.
3. Once you have contracted a specific virus, you will not get sick from this virus again because of the antibodies produced in your body.
4. Many diseases caused by viruses can be avoided through being vaccinated against the virus.
5. Viruses are very fragile and cannot live on surfaces outside the human body.
6. Viruses have the ability to change themselves, or mutate, over time.

7. Viral illnesses cannot be transferred from animals to people.

8. The only way to transmit viruses is through close physical contact with an infected person.

9. Viruses can become resistant to drugs used to treat them.
10. One of the best ways to prevent the spread of viral diseases is frequent, proper handwashing.

Upper Secondary Programme

	ACTIVITY NO. 2
	ACTIVITY NAME:  Avian Influenza – The Facts
Time:  50 minutes


	OBJECTIVES:

At the end of the lesson students will be able to:

· Know the current situation and impact of avian influenza in their own country and region

· List ways bird-to-bird and bird-to-human transmission can take place

· Identify some of the symptoms of avian influenza in poultry and what to do with sick birds

· Identify safe poultry keeping practices

· Discuss safe market practices and ways to prepare poultry products for consumption

· Discuss the 4 key elements of good preparedness and response to avian influenza




	CURRICULUM FOCUS/ES: 

· Science

· Health 




	MATERIALS NEEDED:

· Handout #1: “Avian influenza news update” (included)

· Own country (or regional) fact sheet (example format included)

· 5 cards for the “5 card swap” activity (included)




	WHAT YOU NEED TO KNOW!
	Be familiar with the following aspects related to avian influenza: 
· Own country / regional data on avian influenza (prepare before lesson on the format provided in ‘Teacher Notes’ and keep for use in future lessons)

· Bird-to-bird transmission

· Bird-to-human transmission

· Symptoms in poultry

· Safe poultry keeping practices

· Safe market practices

· Safe poultry preparation practices

· Safe hygiene messages

[Refer to Teacher Fact Sheets: Viruses, Avian influenza, Biosecurity, Pandemics and vaccines, Migration and poultry trade, Secondary Level]



	PROCEDURE
	16. Ask students to recall key facts they learnt about viruses in the previous lesson.  

· If not mentioned, add that “Influenza is a viral respiratory infection in humans that is more serious than the common cold.  It is commonly called ‘the flu’ and occurs seasonally every year, causing approximately 250,000 to 500,000 deaths globally each year, mostly in the elderly and the very young. There has been much global interest in a particular type of influenza A – avian influenza”.  

· Ask students what they know about avian influenza (commonly known as ‘bird flu’) and write brief notes on the board.
17. Give each pair of students a copy of the news article (Handout #1) and ask them to read it. If numerous copies are not available, ask students to listen while you (or one of the students) read it aloud to the class.  Clarify the meanings of any new words if necessary.  Explain that even more birds and humans have been affected by avian influenza since the article was published. Ask students:

· What is the current information available on avian influenza in our country? [Give the latest information concerning poultry and human cases, spread, etc.]

· What are the implications for our country? [Note main affects on poultry farms, on trade between countries, on rural and urban livelihoods, etc.]

· Note: This should be kept brief as this lesson and the following lessons will allow more in-depth discussion on the major points.

18. Write the following questions on the board:

· List the ways that avian flu can be transmitted from wild birds to domestic poultry?
· What are some of the symptoms of avian influenza in domestic poultry?

· What are some safe practices for looking after poultry if you were a farmer?
· What should you do if you suspect poultry may be infected with avian influenza?
· What important things should you remember to do when buying poultry or poultry products from a market?
· How can you prepare poultry products, including eggs, so that they are safe to eat?
· In what ways can avian influenza be transmitted from birds to humans?
· List important hygiene messages that all members of the family should remember and do when handling poultry and poultry products.
19. Divide the class into small groups and ask them to discuss the questions in their groups.  The groups should allocate a ‘reporter’ who will give the group’s responses at the end of the discussion time.  Groups should list as many responses as they can for each question.  Allow 20 minutes for discussion.

· Note: If time is limited, allocate only 2 – 3 different questions to each group

20. Ask each group to share their responses with the whole class.  Encourage other groups to add to the responses made.  Avoid repetition of answers and provide additional information on each of the questions (refer to Teacher Fact Sheets)

21. Emphasize 4 key elements of a good preparedness and response to avian influenza and why they are important for everyone to know and to adhere to.  These are outlined in the ‘Teacher Notes’.




	ASSESSMENT
	Informal assessment based on the following outcomes:

· Students discuss key questions related to avian influenza in small groups

· Students share and learn new information from others (including teacher)

· Students able to identify 4 key elements of good preparedness and response to avian influenza




	IDEAS TO EXTEND
	Activity:  “The 5 card swap”.  This activity will build on students’ previous knowledge on avian influenza.

· Divide the class into 5 groups (or 10 groups in large classes).  

· Assign 1 different card to each group (if using 10 groups, two groups will be given the same card).

· Allow 10 minutes for students in each group to share the information on their card and the key points. Clarify any questions the groups may have regarding the information given.

· Form new groups: To do this, number off all students in each group from 1 to 5 (or however many students there are per group). Ask all the 1’s to form a new group, all the 2’s to form a new group, and so on.

· In their new groups, students share the information on their original group’s card with others. Allow 20-30 minutes for this.

Note:  In this way, students learn new information (or consolidate prior learning) and pass on information to others.




Teacher Notes:

· Own country / regional fact sheet 

· Handout #1: Avian influenza news update

· 4 key elements of good preparedness and response to avian influenza

· 5 cards for the “5 card swap” activity 

Own country / regional fact sheet on avian influenza (example format)

	Country __________________________________________________________

No. of AI cases in wild birds __________________________________________

No. of AI cases in domestic poultry ____________________________________

No. of AI human cases reported _______________________________________

No. of AI deaths reported (human) _____________________________________

Governmental precautions / controls in place:

Other important information:

Regional statistics (similar to above re poultry / human cases):

Global statistics (similar to above re poultry / human cases):




Handout #1: Avian influenza news update

	News Article:  11 January 2007.

Avian flu is devastating bird populations around the globe but if the virus acquires the ability to jump easily between humans it could unleash a pandemic, killing millions of people within months.

· Bird flu confirmed in around 50 countries 
· No cure exists 
· Developing countries most at risk 
The current outbreak, which originated in southeast Asia in 2003, has spread to the Middle East, Europe, India and Africa. 

A human pandemic would be particularly catastrophic in developing countries where living conditions and malnutrition are likely to make people more vulnerable, health services are weak and vaccines and antivirals would be beyond reach. 

Even if there is no pandemic, bird flu will threaten the livelihoods of millions of people in Asia and Africa as health officials carry out mass poultry cullings and other countries ban imports. Some 200 million birds have already died or been destroyed in dozens of countries. 

Countries with human deaths: Azerbaijan, Cambodia, China, Djibouti, Egypt, Indonesia, Iraq, Thailand, Turkey, Vietnam

Source:  AlertNet, http://www.alertnet.org/db/crisisprofiles/BIRDFLU.htm?v=at_a_glance 



4 key elements of good preparedness and response to avian influenza

	5. REPORT

· Report unusual sickness or death in poultry, wild birds and other animals to the authorities immediately

· Report and seek treatment immediately if you have fever after contact with sick birds

6. SEPARATE

· Keep new poultry stock separated from old stock for 2 weeks

· Keep all stock separated from exposure to wild birds

· Keep poultry stock separated by species

· Keep stock away from family living areas

· Keep children away from stock

· Burn and/or bury dead birds safely

7. WASH

· Wash hands often with running water and soap (or ash if soap is not available), especially after touching birds or bird droppings and before and after food preparation

· Clean clothes, footwear, vehicles and cages with soap and disinfectant

8. COOK

· Handle, prepare and consume poultry safely, making sure that poultry is thoroughly cooked (flesh is no longer pink and eggs are not runny)




The 5 Card Swap Activity

	Card 1 – Facts: 


	· The influenza A virus has 16 H subtypes and 10 N subtypes

· Probably all domestic and wild avian species have the potential to be infected

· Incubation period in birds is 3 to 5 days in general but may be longer (possibly up to 21 days)

· Virus can survive for several days at room temperature and up to 23 days under cold conditions (+4 degrees C)

· Ducks are generally regards as asymptomatic virus carriers, similar to some wild bird species, but have been known to die from the disease


	· Sources of the virus include:

· faeces

· nasal and other bodily  fluids

· organic tissue / feathers

· eggs

· Transmission of avian influenza between poultry can occur directly by:

· frequent exposure and close contact

· respiratory or digestive secretions

· faeces from infected animals

· And indirectly by:

· frequent and close contacts with contaminated feed, water, equipment, packing  or other materials




	Card 2 – Facts: 


	· Major risks of virus introduction in a farm include:

· introduction of contaminated live birds

· introduction of contaminated materials or equipment (cages, feed)

· introduction of people with contaminated shoes or clothes

· entry of vehicles coming from bird markets or other poultry farms

	· Clinical signs of avian influenza are not different from those of Newcastle disease, Infectious bronchitis or fowl cholera.

· Signs of avian influenza in domestic poultry can include:

· severe depression, anorexia

· major decline in egg production

· respiratory signs

· discharge from eyes or nasal passages

· facial swelling with swollen combs, wattles

· bluish colouring of combs, wattles

· diarrhoea

· sudden deaths



	Card 3 – Facts: 


	· Bird-to-human transmission of avian influenza can occur by:

· contact with contaminated poultry (e.g. faeces, feathers, blood and other fluids, slaughtering, eggs, uncooked poultry products, etc.)

· contact with contaminated surfaces or materials (e.g. farm equipment, cages, clothing, packaging, etc.)
	· Modes of human contamination are mainly ocular (eye fluid) or respiratory

· Symptoms in humans:

· incubation period of 1 – 2 weeks before the first symptoms

· high fever

· head aches

· muscle pain

· weakness, tiredness

· cough and respiratory difficulties

· evolves quickly to severe respiratory disorders

· can result in death



	Card 4 – Facts: 


	· AI-infected animals are the major source of contamination to healthy animals.

· Biosecurity on farms seeks to minimise risks of introducing highly pathogenic disease in poultry farms.

· The following can reduce bird-to-bird contamination:

· avoid contact between domestic poultry and wild birds – use housing and protected water / feeding points

· separate different species raised on the farm from each other

· avoid contact with other animals, especially dogs, cats and rodents

· keep newly introduced or re-introduced birds (e.g. unsold animals at markets) before mixing with the flock (2-3 weeks isolation period)

· be careful about the source of water and food and possible contamination

	· To reduce bird-to-human contamination on farms:

· prevent people not working on the farm from accessing buildings where healthy poultry are kept

· wear protective clothing and disinfect pre and post visit to poultry 

· use foot baths placed a the entrance of poultry buildings (for disinfection of shoes or feet)

· wash hands before entering and after leaving buildings

· no soiled material, equipment or vehicles should enter the farm

· materials and equipment used on the farm should be frequently disinfected (e.g. egg trays, cages, etc.)




	Card 5 – Facts: 


	· Risky behaviours for humans include:

· poor hand hygiene after eyes, nose or mouth wiped

· visits to live poultry markets in affected zones

· contact with dead poultry with uncovered hands

· not washing hands before and after handling poultry, such as plucking, gutting and cutting poultry

· consuming raw or insufficiently cooked poultry or eggs


	· Food safety and practices:

· sufficient cooking of poultry and eggs above 65 degrees C

· Disposal of birds:

· Burial: hole must be at least 2 metres deep, spray with disinfectant and cover hole

· Incineration: burn the carcases with inflammable liquid and bury remains as above

· Protect yourself: wear disposable gloves or plastic bags, mask or scarf and eye goggles

· Report any deaths or suspect cases to authorities immediately

· Disinfectant, burning and boiling kill viruses, such as avian influenza, and prevent them from spreading.




Upper Secondary Programme

	ACTIVITY NO. 3
	ACTIVITY NAME:  Avian Influenza Transmission

Time:  50 minutes


	OBJECTIVES:

At the end of the lesson students will be able to:

· Identify some key information regarding the current avian influenza outbreak

· Know about past influenza pandemics

· Discuss migration and poultry trade and how it has and could continue to impact on the spread of avian influenza, especially in relation to their own country

· Geographically locate the different countries affected by avian influenza




	CURRICULUM FOCUS/ES:
· History
· Geography

· Science




	MATERIALS NEEDED:

· Handout #1:  Blank map – Africa, Europe and Asia

· Handout #2:  Bird Migration Routes in the East Asian / Australasian Flyway 

· Handout #3:  Major Flyways of Migratory Birds – Global 

· Handout #4:  Timeline of avian influenza events

· WHO map indicating confirmed human cases (end Dec. 2006 data)




	WHAT YOU NEED TO KNOW!
	Be familiar with the following aspects related to avian influenza:

· Own country data on avian influenza (including location and numbers of poultry and/or human cases if these have occurred)

· The major influenza pandemics in the 20th century

· Information on the current avian influenza outbreak

· Countries affected by avian influenza (especially those with confirmed human cases)

· Migratory routes of birds

· Information on the poultry trade relevant to your own country, both internal trade and any external trade with neighbouring countries)

· The potential impact of the poultry trade in relation to the spread of avian influenza

[Refer to all Teacher Fact Sheets, Secondary Level]



	PROCEDURE
	22. Ask students what the word pandemic means.  Explain that in the 20th century, there were 3 major influenza pandemics: 1918 (approximately 50 million deaths), 1957 (approximately two million deaths), and 1968 (approximately one million deaths). Therefore, viral pandemics have the capability of causing a considerable number of deaths.  Remind students of the last lesson and ask them to recall some key facts they learned. Note that we looked at transmission from birds-to-birds and birds-to-humans and ways to limit the spread of the avian influenza virus. Note also that outbreaks of influenza viruses are not a new phenomena. This lesson will focus on:

· The timeline of some events in the last decade, especially the last 2-3 years

· The geographical spread of avian influenza to date

· Migratory routes of wild birds and the poultry trade in relation to the spread of avian influenza

23. Ask students to work in pairs or small groups of 3 or 4.  Give each small group a copy of the following handouts:

· Handout #1:  Blank map – Africa, Europe and Asia

· Handout #2:  Bird Migration Routes in the East Asian / Australasian Flyway 

· Handout #3:  Major Flyways of Migratory Birds – Global 

· Handout #4:  Timeline of avian influenza events

24. Write the following questions on the board and ask each group to discuss each of them and note their responses:

· Locate and mark all the countries on your blank map (Handout #1) where human cases of avian influenza have occurred.
· Locate and mark the countries where the 1996  and 1997 outbreaks occurred.
· Locate and mark the countries mentioned during the “Wave I” period to show the spread of the disease.
· Choose 10 of the ‘events’ listed in the “Wave II” period, that you consider most important, and show these on your map to indicate the spread of the disease.

· Refer to migration routes and discuss if the migratory patterns of birds may have assisted the spread of avian influenza?  How might this have been possible?
· Discuss your own country and the poultry trade that occurs internally and externally? Focus on either your own province or look more broadly at the major trade routes between your country and neighbouring countries.  List how the poultry trade could potentially spread avian influenza and to which areas.

[Note:  The teacher can also determine which would be more relevant to the students, e.g. if students are from a small rural village, it might be more important to discuss the local trade routes that could affect the village.  If students live in a large city, it might be more relevant to look at cross-border or external poultry trade.]

25. Move around the room assisting groups as required, clarifying their questions and providing additional information if appropriate.  

26. Ask some of the groups to present what they have discussed and allow other groups to make additional comments or observations.  




	ASSESSMENT
	Informal assessment based on the following outcomes:

· Students discussion on the questions outlined and use of handouts, together with prior learning and information sharing

· Students become more familiar about the impact (or potential impact) and spread of avian influenza, within their own country

· Students able to discuss some of the areas of debate concerning the impact of migration and poultry trade on the spread of avian influenza




	IDEAS TO EXTEND
	Arrange for students to take part in a short debate titled: “Migration and migratory routes of wild birds will have a greater impact on the spread of avian influenza than the poultry trade in our country”.  Students should be given a short time to prepare their side of the argument and possible counter-arguments from the other team.  The debate could take place with other classes attending so as to share information on avian influenza.




Handouts and Resources

· Handout #1:  Blank map – Africa, Europe and Asia

· Handout #2:  Bird Migration Routes in the East Asian / Australasian Flyway 

· Handout #3:  Major Flyways of Migratory Birds – Global 

· Handout #4:  Timeline of avian influenza events

· WHO map showing the countries where human cases have been confirmed (Note: January 2007 data updates 22 cases now confirmed in China, and 77 cases confirmed in Indonesia plus 59 deaths now recorded)
Handout #1: Map – Africa, Europe and Asia
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Handout #2:  Bird Migration Routes in the East Asian / Australasian Flyway 
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Handout #4:  Timeline of avian influenza events

	Previous events in Asia

	1996:   Highly pathogenic H5N1 virus is isolated from a goose in Guangdong Province, China
1997:   Outbreaks of a highly pathogenic H5N1 reported in Hong Kong poultry. Human infections with H5N1 are reported. Altogether 18    human cases (6 deaths) are reported in the first known instance of human infection with this virus.


	Wave I

	February 2003:   Hong Kong family gets flu while visiting Fujian Province, China, and three die. 
Mid-2003:   H5N1 virus begins to cause outbreaks in Asia, but these go undetected and unreported.
December 2003:   South Korea reports a poultry outbreak of H5N1. Vietnam has three human deaths. In Thailand, 2 tigers and 2 leopards die unexpectedly at a zoo.  They were fed on fresh chicken carcasses and investigation identifies H5N1 in the samples.  This is the first report of influenza causing disease and death in big cats.
January 2004:   Vietnam, Japan, Thailand, Cambodia and Laos report H5N1 in poultry.  Vietnam and Thailand report human cases as well
February 2004:   China and Indonesia report H5N1 in poultry. 


	Wave II

	July 2004:   Poultry outbreaks resume in China, Indonesia, Thailand and Vietnam. Research identifies the Z-genotype H5N1 evolved in poultry and is still evolving, becoming more lethal for mammals and can kill wild waterfowl.
August 2004:   Malaysia reports H5N1 in poultry. 
September 2004:   Research shows that domestic cats experimentally infected with H5N1 develop severe disease and can spread infection to other cats.  Prior to this research, domestic cats were considered resistant to disease from all influenza A viruses.
October 2004:   Outbreak begins in zoo tigers in Thailand said to have been fed chicken carcasses.  Highly pathogenic H5N1 is confirmed in 2 eagles illegally imported into Europe from Thailand. Research confirms that domestic ducks can act as silent reservoirs. Large quantities of virus can be excreted, yet ducks show few if any signs of illness.
December 2004:   Poultry outbreaks continue in Thailand, Vietnam, Indonesia, Cambodia and Laos. By the year end, there have been 49 human cases and 35 deaths.
January 2005:   Close contact between a sick Thai girl and her mother causes the first known human-to-human transmission in January - both die.  
February 2005:   First fatal human cases are recorded in Cambodia. 
March 2005:   UK starts stockpiling the antiviral drug Tamiflu.
April 2005:   Thousands of wild water birds die at Qinghai Lake, China, where hundreds of thousands of migratory birds gather. 
May 2005:   Vietnam starts vaccinating poultry against H5N1.
June 2005:   China declares legal action against anyone collecting samples of dead birds or reporting outbreaks outside of the country's official channels
July 2005:   Research on viruses isolated from dead birds in Qinghai Lake suggests the outbreak was caused by a new H5N1 variant.  The research also demonstrates transmission of the virus among migratory geese and suggests that the virus may be carried along winter migratory routes.  Indonesia reports first human case. Russia has H5N1 outbreaks in poultry and wild birds across Siberia.
August 2005:   Kazakhstan reports an outbreak of H5N1 in poultry and wild birds. China reports outbreak in Tibet. Mongolia reports dead migratory birds at 2 lakes.  H5N1 is identified in the birds.
October 2005:   An H5N1 virus is reported in poultry in Turkey and Romania, and wild birds in Croatia. Taiwan detects H5N1 in smuggled songbirds from China.  Britain finds H5N1 in an imported parrot held in quarantine. China reports renewed poultry outbreaks in populous eastern provinces. Generic drug makers start making Tamiflu
November 2005:   China reports more fresh outbreaks in poultry, resulting in the culling of approximately 20 million birds.  Kuwait detects H5N1 in a single migratory flamingo – this is the first report of the disease in the Gulf region.  UN agencies and the World Bank meet to plan a world pandemic strategy and plead again for money to stamp out virus in poultry
December 2005:   Tests of a lower-dose H5N1 vaccine containing an immune-stimulating additive cause concern after showing it only works at higher doses than expected – meaning the limited supply of vaccine likely to be available could treat fewer people. At the end of 2005, there have been 143 human cases and 76 deaths
January 2006:   Turkey and Iraq report their first human cases. Donor countries respond to World Bank calls for funds by pledging $1.4 billion.
February 2006:   H5N1 bird flu reaches Africa, confirming the fears of public health experts who worry that human poverty and millions of backyard poultry could combine to produce many human infections and potentially a human pandemic virus. The confirmation of outbreaks at commercial farms was confirmed in Nigeria. H5N1 was also found in dead wild birds, in Italy, Germany, Austria, France, Greece, Slovenia, Bulgaria, Hungary, Slovakia, Bosnia, Azerbaijan, Russia, Iran and Austria. Egypt, India, Malaysia, Niger confirm H5N1 in domestic poultry.
March 2006:   Switzerland, Poland, Denmark, Sweden and Czech Republic confirm H5N1 in wild birds.  Korea, Albania, Cameroon, Myanmar, Afghanistan, Israel, Pakistan and Jordon confirm H5N1 in domestic poultry. Austria and Germany report fatal H5N1 in domestic cats.   Azerbaijan and Egypt confirm their first human cases.  Mass culling in Korea by the authorities takes place in an effort to prevent further spread.
April 2006:   Burkino Faso, Germany, Sudan and Cote d’Ivoire report H5N1 in domestic poultry.
July 2006:   Russia and Kazakhstan report outbreaks of H5N1.
September 2006:   Countries located along migratory routes need to be vigilant for signs of disease in wild and domestic birds. Recent events make it likely that some migratory birds are now implicated in the direct spread of the H5N1 virus in its highly pathogenic form.
December 2006:   At the end of 2006, there have been 261 human cases and 157 deaths across 10 countries (since 2003): Azerbaijan, Cambodia, China, Djibouti, Egypt, Indonesia, Iraq, Thailand, Turkey and Vietnam. Over 220 million birds have died – either from the disease or from culling.  Foreign donors pledge an additional US $475.9 million for the global fight against avian influenza.
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Upper Secondary Programme

	ACTIVITY NO. 4
	ACTIVITY NAME:  Socio-economic impact of avian influenza and biosecurity measures
Time:  50 minutes


	OBJECTIVES:

At the end of the lesson students will be able to:

· Discuss biosecurity measures in reducing the spread of avian influenza

· Identify the challenges associated with biosecurity measures

· Identify some of the differences in rural and urban poultry production systems and the potential impact of avian influenza

· Discuss some of the socio-economic impacts avian influenza could have on family and communities, and at national levels




	CURRICULUM FOCUS/ES:
· Science
· Health

· Social sciences




	MATERIALS NEEDED:

· Article:  “Avian Influenza and Biodiversity Measures” (included)


	WHAT YOU NEED TO KNOW!
	Be familiar with the following aspects related to avian influenza:

· Poultry production systems and the different sectors under each

· Biosecurity measures related to keeping poultry

· Differences in keeping poultry in rural and urban areas and the different impacts an outbreak of avian influenza may have on communities 

[Refer to Teacher Fact Sheets: Biosecurity, Socio-economic impacts; Avian influenza; Pandemics and Vaccines, Secondary Level]




	PROCEDURE
	27. Ask students to reflect on what they have learnt and to identify key information relevant to the impact of avian influenza on poultry production in their own country.  Note these down on the board.  

28. Explain or expand upon the issues of keeping poultry and an avian influenza outbreak, and that this will have different implications for both rural and urban communities – in practice and in potential socio-economic impact.  State that this lesson will focus on the following:

· Biosecurity and what this means

· Types of poultry production systems

· Socio-economic issues and challenges of keeping poultry in rural and urban environments

29. Ask students what is meant by ‘biosecurity’.  Take some responses and if needed, give a broad definition, such as: “Biosecurity is any system that prevents the spread of infectious agents from infected to susceptible animals”

30. Divide students into small groups.  Allocate each group one of 2 tasks to discuss for 5 minutes:

(i) list some biosecurity measures that should be used by village or backyard poultry farmers

(ii) list some biosecurity measures that should be practised in commercial or industrial poultry production

· Ask one group to feedback their responses on the first question to the whole class, with other groups contributing any further responses or comments. Repeat for the second question.  

31. Explain that one way of looking at the different poultry production practices (systems) is to divide these into different sectors.  

· Draw the table below on the board.

· Briefly explain the sectors (1 – 5) and the ‘poultry production system’ they are categorised under: industrial integrated production; commercial poultry production; and village or backyard production.

· With students, fill in the table by asking questions to elicit the responses needed. 

[Note: Refer to the Teacher Fact Sheet: Biosecurity]

Poultry production system

Industrial and integrated production

Commercial poultry production

Village or backyard production

Sector

Sector 1

Sector 2

Sector 3

Sector 4

Sector 5

Type of confinement

Housing

Biosecurity

Dependence on markets for inputs

Market outputs

Contact with other poultry

Contact with domestic ducks and wild birds

Veterinary services

32. Divide the class into 5 groups and allocate one of the sectors (1 to 5) to each of the groups. [Note: Depending on the size of the class, subdivide each of the 5 large groups into smaller groups of 3 – 4 students each.] Ask the groups to discuss the following:

· What are the challenges facing your sector in relation to each of the production system components (i.e. type of confinement; housing; biosecurity; etc. . . . . ). 

· List some of the socio-economic impacts your sector may face against each of the production system components.

· Allow students at least 20 minutes for their group discussions and ask each group to assign someone to take notes for the group.

· Note: If time is limited, ask groups to select only 3 – 4 of the production system components and focus their discussion around these.

33. Move around groups as they discuss.  Prompt students if necessary with questions.  Some examples of questions are in the ‘Teacher Notes’ below.

34. Ask a spokesperson from each different ‘sector’ group to outline their key points to everyone in the class.  Allow questions and additional points to be added after all groups have presented. 

 


	ASSESSMENT
	Informal assessment based on the following outcomes:

· Students discussion and key points raised on biosecurity practices

· Students discussion and understanding of the challenges and issues facing rural and urban poultry production and practices




	IDEAS TO EXTEND
	Allow students to read the article on “Avian Influenza and Biosecurity Measures”.  Ask students to identify the following:

· key issues raised 

· challenges to smallholder poultry producers

· challenges to the industrial and commercial sectors in poultry production

· possible solutions 




Teacher Notes:

Prompt questions to enhance group discussion on the challenges facing the different sectors in the poultry production system and the socio-economic impacts that the different sector stakeholders may face

· Is the type of confinement and housing appropriate and if not, what needs to happen to change the practice?  What issues or challenges might be faced to make changes in accepted practices? 

· Are biosecurity measures easy to implement? What might be involved?  Why might stakeholders be reluctant to take appropriate biosecurity measures?

· What potential impact on markets will an avian influenza outbreak have? What consequences does this have on stakeholders?

· What are some of the issues or challenges involved in reducing the contact of poultry with other poultry, animals or wild birds?

· If an avian influenza outbreak occurs and as a result many birds are killed (from the disease or from culling), what changes in lifestyle might take place?  What would this mean for families, communities, provincial or national practices, relationships with neighbouring countries (or more globally)?

· What policies and accountability should the government / authorities have in place?

	Article:  “Avian Influenza and Biosecurity Measures”

Highly pathogenic avian influenza (HPAI) was first reported in Southeast Asia in late 2004, although the H5N1 virus is now considered to have emerged as early as 1996 when it was first identified in geese. Since then it has spread rapidly over large distances, with outbreaks occurring in domesticated poultry and some wild bird populations in Russia, the Middle East, Asia, Europe and Africa.

The widespread practice of smallholder backyard poultry keeping in some countries is often cited as one of the primary risk factors for outbreaks and the persistence of the virus in domestic poultry.  Based on this assumption some governments are considering the prohibition of unconfined poultry flocks in order to increase biosecurity in smallholder backyards production.  But can biosecurity measures be widely introduced and practiced and would this largely reduce the spread of the virus?

HPAI is therefore a serious threat to poor rural smallholder poultry producers, both directly, through mortality, but probably even more so indirectly, through measures applied to control the disease.  The measures could be expensive, without compensation and may force such smallholder producers to cease poultry keeping altogether. This would deprive them of small but valuable amounts of protein in their diets, much needed cash income, and an investment opportunity for escaping poverty. 

Commercial poultry operations also face significant challenges to ensure biosecurity.  The confinement of large numbers of birds (as many as 50,000 in modern broiler houses in Thailand) and at very high densities, requires the supply of feed, water and air, together with the necessary controls to reduce heat and regulate humidity (or high volume ventilation).  This results in considerable movement of material from and into the external environment – a potential source for pathogens to be introduced.

Once pathogens are introduced, the food, water and air within the confined housing will quickly become contaminated and the air exiting the house through ventilation systems will then become part of the external environment. Another mechanism by which pathogens may enter and leave biosecure poultry houses include is via insects carrying microbes in and out of facilities through ventilation systems and small openings.

Another challenge to biosecurity is through the need to dispose of large amounts of waste from theses large poultry populations (e.g. a 50,000 broiler unit produces nearly 2 tonnes of waste per day).  Land-disposed poultry house wastes are attractive to wild birds due to the presence of spilled feed in these wastes.  These wild birds then may become infected and contaminate water supplies of other poultry operations, thereby contributing to large distance transmission. 

The potential of pathogens to move in and out of poultry housing is therefore a challenge to standard ‘biosecure’ commercial facilities, even in developed contexts.




Upper Secondary Programme

	ACTIVITY NO. 5
	ACTIVITY NAME:  Sharing information on avian influenza and influencing people
Time:  50 minutes


	OBJECTIVES:
At the end of the lesson students will be able to:

· Discuss the importance of communication and advocacy in the ‘fight against’ avian influenza

· Identify different sectors in society that could potentially be affected by avian influenza and discuss ways to share information to these groups

· Identify ways to change behaviour regarding unsafe poultry practices 

· Proactively design, implement and monitor a behaviour change ‘activity’



	CURRICULUM FOCUS/ES: 
· Science
· Health 
· Social sciences

· Language and Arts

· Communication 




	MATERIALS NEEDED:

· Dependent on activity chosen and resources available 


	WHAT YOU NEED TO KNOW!
	Be familiar with the following aspects related to avian influenza:

· Communication and advocacy ‘tools’

· Ways to promote behavioural change in relation to safe poultry practices and the prevention / reduction in the spread of avian influenza

· Various groups within the country / community who are or may be affected by an avian influenza outbreak

· Practical and realistic ways to approach members of the public that will support students advocacy work in the community

[Refer to all Teacher Fact Sheets, Secondary Level]




	PROCEDURE
	35. Ask students to recall what they have learnt so far on avian influenza and to state reasons why they think communication is a key element in the reduction of transmission of avian influenza.  Record responses on board.

36. Now ask the following:

· Who are the main ‘target’ groups in our community / country involved in poultry production, handling and consumption?

· What are some of the unsafe behaviours of people involved in poultry production, handling and consumption?

· Why do these unsafe practices continue?

37. Explain that students will have the opportunity to design, implement and monitor an activity focusing on behaviour change for a particular target group.  To do this they can work individually, in pairs or in groups of 3.  Outline the following steps to students: 

· Select a target group and agree upon which people within that target group you will focus on and design your activity (be specific)

· Select the key information you wish to convey so as to promote effective behaviour change to reduce the spread of avian influenza

· Choose the medium in which you will implement the activity (i.e. communication tool)

[Note: discuss the different ‘tools’ or activities that might be undertaken as a class – some examples are given below in the ‘Teacher notes’]

· List the ways you will follow up and monitor your selected group to see if any behaviour change has taken place

· Present an outline of your entire plan to the teacher before finalising your activity.

[Note: give guidance and support to the process and assist the students in developing practical and realistic plans]

38. With students, agree upon an implementation period and when and how reporting will be done on progress made. Emphasise to students that they will need to implement their activity, and use their plan to follow up and monitor any behavioural changes in their target group.  

[Note: Allow students more time for preparation of their activity if this is required. Time should also be allocated for students to report back on their progress to discuss the challenges faced and ways these challenges could be overcome.] 




	ASSESSMENT
	Informal assessment based on the following outcomes:

· Students’ individual or teamwork,  to design, prepare and implement a chosen activity to their targeted group

· Students’ ability to follow up, identify and monitor any behavioural change

· Students’ discussion on challenges or issues faced and practical ways to overcome these

· Students’ understanding of avian influenza and communication of correct messages about preventing or reducing its spread.




	IDEAS TO EXTEND
	Students consider the wider implications and what would need to be in place if there was an avian influenza pandemic.  

“Human-to-human transmission is rapidly occurring in the region you live in”.  

· In small groups, discuss the direct and indirect impact on children; families; communities; and services. Consider possible government and global responses.

· Draw a diagram or flowchart noting key elements relating to impact and response.




Teacher Notes:

Examples of communication ‘tools’ (activities):

· Write a letter to a newspaper asking for questions and responses

· Produce a newsletter with various informative articles / information about avian influenza

· Design a poster that can be replicated and displayed in prominent areas

· Design a brochure / pamphlet to be handed out 

· Design a questionnaire / survey form to collect data about people’s practices in poultry production, handling and/or consumption 

· Write and act out a drama (small role play) about avian influenza

· Map out the spread of avian influenza across your country/region/world and share with people 

· Produce a timeline of facts regarding avian influenza in your country / region and bring this to the attention of people, outlining the potential impact of avian influenza

[Add to this list or make your own with students . . . ]

What needs to be done?





How can we make people more aware of the issues?





Who is disadvantaged by these? issues?





Key issues





Who benefits from these? issues?





How do we feel about these? ???issues?





� INCLUDEPICTURE "http://www.fao.org/ag/againfo/foto/EMPRES_Watch_global_flyways.gif" \* MERGEFORMATINET ���








� Adapted from UNICEF Questions and Answers fact sheet


� World Bank, January 2007


� Dept. of Health and Human Services: Centres for Disease Control and Prevention:  � HYPERLINK "http://www.cdc.gov/flu/avian/gen-info/facts.htm" ��www.cdc.gov/flu/avian/gen-info/facts.htm� 


� Adapted from: the World Organisation for Animal Health (OIE), � HYPERLINK "http://www.oie.int/eng/avian_influenza/disease.htm" ��http://www.oie.int/eng/avian_influenza/disease.htm�


� Source: Adapted from WHO: � HYPERLINK "http://www.who.int/csr/disease/avian_influenza/en" ��http://www.who.int/csr/disease/avian_influenza/en�, FAO: � HYPERLINK "http://www.fao.org/ag/againfo/resources/documents/empres/AI_globalstrategy.pdf" ��http://www.fao.org/ag/againfo/resources/documents/empres/AI_globalstrategy.pdf�, The World Bank Group: Avian Influenza: Economic and Social Impacts: http://web.worldbank.org/wbsite/external/topics


� Resource:  � HYPERLINK "http://www.pbs.org/wnet/wideangle/shows/vietnam/map2.html" ��http://www.pbs.org/wnet/wideangle/shows/vietnam/map2.html� and Avian Influenza and Wild Birds: What is their actual role in the spread of the virus?, Task Force on Avian Influenza and Wild Birds Convention, Aug. 2005.  The Task Force comprise 13 members and observers including UN bodies, wildlife treaties and specialist intergovernmental and non-governmental organizations; � HYPERLINK "http://www.ramsar.org/features/features_avianflu.pdf+migration+of+birds+and+poultry+impact+avian+influenza&hI=en&ct=cInk&cd=6&gl=au" ��http://www.ramsar.org/features/features_avianflu.pdf+migration+of+birds+and+poultry+impact+avian+influenza&hI=en&ct=cInk&cd=6&gl=au� 








� Adapted from article:  � HYPERLINK "http://www.medicalnewstoday.com/medicalnews.php?newsid=58202" ��http://www.medicalnewstoday.com/medicalnews.php?newsid=58202�





� Adapted from:  Technical Working Meeting on Avian Influenza Communication, April 2006, Yangoon, Myanmar, attended by representatives from FAO, UNICEF, WHO, UNDP, UNHCR, WFP, Red Cross, JICA, IFRC, MOH, and NGOs.


� Source: A Strategic Framework for HPAI Prevention and Control in Southeast Asia, Emergency Centre for Transboundary Animal Diseases (ECTAD), FAO, Bangkok, May 2006. And FAO Recommendations on the Prevention, Control and Eradication of Highly Pathogenic Avian Influenza (HPAI) in Asia, September 2004.








� Information adapted from following sources: FAO and WHO, � HYPERLINK "http://www.infoplease.com/ipa/AO932515.html" ��www.infoplease.com/ipa/AO932515.html�;  Dept. of Health and Human Services: Centres for Disease Control and Prevention:  � HYPERLINK "http://www.cdc.gov/flu/avian/gen-info/facts.htm" ��www.cdc.gov/flu/avian/gen-info/facts.htm�; and World Organization for Animal Health, � HYPERLINK "http://www.oie.int/eng/avian_influenza/disease.htm" ��www.oie.int/eng/avian_influenza/disease.htm� 


� 


� Sources: FAO, � HYPERLINK "http://www.fao.org/ag/AGAinfo/subjects/en/health/diseases-cards/avian_issues.html" ��http://www.fao.org/ag/AGAinfo/subjects/en/health/diseases-cards/avian_issues.html�; Asia Media (newsletter), � HYPERLINK "http://www.asiamedia.ucla.edu/article.asp?parentid=9016" ��http://www.asiamedia.ucla.edu/article.asp?parentid=9016�; World Bank, � HYPERLINK "http://web.worldbank.org/WBSITE/EXTERNAL/NEWS/0,,contentMDK:20663668~pagePK:34370~piPK:42770~theSitePK:4607,00.html" ��http://web.worldbank.org/WBSITE/EXTERNAL/NEWS/0,,contentMDK:20663668~pagePK:34370~piPK:42770~theSitePK:4607,00.html�; � HYPERLINK "http://www.cipav.org.co/lrrd/lrrd19/1/obay19004.htm" ��http://www.cipav.org.co/lrrd/lrrd19/1/obay19004.htm� and World Press, � HYPERLINK "http://www.worldpress.org/Asia/1835.cfm#down" ��http://www.worldpress.org/Asia/1835.cfm#down� 














� Source:  FAO Emergency Centre for Transboundary Animal Diseases Operations (ECTAD), McLeod et al.





� Source: Adapted from WHO: � HYPERLINK "http://www.who.int/csr/disease/avian_influenza/en" ��http://www.who.int/csr/disease/avian_influenza/en�, FAO: � HYPERLINK "http://www.fao.org/ag/againfo/resources/documents/empres/AI_globalstrategy.pdf" ��http://www.fao.org/ag/againfo/resources/documents/empres/AI_globalstrategy.pdf�, The World Bank Group: Avian Influenza: Economic and Social Impacts: http://web.worldbank.org/wbsite/external/topics





� Sources:  WHO and http://www.newscientist.com/channel/health/bird-flu/dn9977-timeline-bird-flu.html





� Resource: Newshour Extra, � HYPERLINK "http://www.pbs.org/newshour/extra" ��www.pbs.org/newshour/extra� 


� Adapted from:  � HYPERLINK "http://allthe-health.com/loc.php?url=http://www.breakingnewsenglish.com/environment.html" ��http://allthe-health.com/loc.php?url=http://www.breakingnewsenglish.com/environment.html�





� Adapted from � HYPERLINK "http://www.pbs.org/newshour/extra/teachers/lessonplans/health/birdflu.html" ��http://www.pbs.org/newshour/extra/teachers/lessonplans/health/birdflu.html� and � HYPERLINK "http://www.pbs.org/newshour/extra" ��www.pbs.org/newshour/extra� 








� Resource: Newshour Extra, � HYPERLINK "http://www.pbs.org/newshour/extra" ��www.pbs.org/newshour/extra� 


� Resource:  Adapted from the World Organisation for Animal Health (OIE), � HYPERLINK "http://www.oie.int/eng/avian_influenza/disease.htm" ��http://www.oie.int/eng/avian_influenza/disease.htm� 


� Adapted from FAO policy brief, “HPAI, Biosecurity and Smallholder Adversity”, from evidence-based policy for controlling HPAI in poultry: biosecurity revisited; � HYPERLINK "http://www.fao.org/ag/againfo/prjects/en/pplpi/hpai.html" ��www.fao.org/ag/againfo/prjects/en/pplpi/hpai.html� 
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