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Abbreviations: AI, avian influenza; WHO, world health 
organization; FAO, food and agricultural organization; SSA, sub-
saharan african; LPAI, low pathogenic avian influenza; HPAI, highly 
pathogenic avian influenza; H5N1, haemagglutinin 5 neuraminidase; 
GISRS, global influenza surveillance response system

Introduction
“Bird flu” or avian influenza (AI) refers to the infectious disease 

of birds caused by viruses which most commonly infect poultry as 
well as many types of wild birds. They may also infect a variety of 
mammals, including humans. AI virus subtypes are distinguished by 
the haemagglutinin and neuraminidase antigens that cover the virus 
surface. Each viral subtype is identified by the particular antigen 
combination it possesses such as H5N1 or H3N2.1 AI viruses are 
classified as low pathogenic (LPAI) or highly pathogenic (HPAI) 
depending on their virulence. Several African countries have been 
affected by the H5N1 avian influenza virus in domestic poultry, 
free-ranging wild birds, captive wild birds and humans. This highly 
pathogenic H5N1 strain has spread from domestic poultry to species 
of free-ranging wild birds. As of 2007, a list of African countries 
affected by the H5N1 avian influenza virus in domestic poultry, 
free-ranging wild birds, captive wild birds and humans since 1996 
was presented.1 As follows: Burkina Faso, Cameroon, Côte d’Ivoire, 
Djibouti, Egypt, Ghana, Niger, Nigeria, Sudan and Togo. The virus 
was first confirmed in 2006 in all these countries except Togo (2007). 
Outbreaks in these countries were limited almost entirely to poultry 
apart from three H5N1 AI cases recorded in wild birds: a Sparrow 
Hawk in Côte d’Ivoire and unspecified duck and vulture species in 
Cameroon and Nigeria respectively.

Poultry production in most sub-Saharan African (SSA) countries 
is usually with minimal or no biosecurity measures.2–5 Ghana and 
Nigeria have experienced several outbreaks.6 There have been no 

outbreaks in Kenya and Ethiopia, although both countries have 
experienced scares resulting in demand shocks (sudden surprise 
events that temporarily increase or decrease demand for goods or 
services). Several studies have investigated the impacts of HPAI in 
SSA.7–12 Some of these studies have investigated the impact of HPAI 
on small-scale producers’ livelihoods.13–16 The aim of this brief review 
is to raise awareness and increase urgency of understanding bird flu 
disease in support of the already existing efforts by major stakeholders 
and international organizations to prevent and fight against avian 
influenza outbreaks especially in Africa.

What is bird flu?
Bird flu or avian influenza (AI) is an infectious disease of birds 

caused by type A influenza viruses of the Orthomyxoviridae family. 
In fact, there are three types of influenza viruses: A, B, and C. All 
those affecting domestic animals like horses, pigs, poultry, etc., 
belong to type A, (the most common virus type producing serious 
epidemics in humans).17 These viruses most commonly infect 
poultry as well as many types of wild birds. Some AI viruses are also 
known to infect a variety of mammals, including humans. AI virus 
subtypes are distinguished by the haemagglutinin and neuraminidase 
antigens (glycoproteins) that cover the virus surface. Sixteen different 
haemagglutinin (H1-H16) and nine different neuraminidase (N1-N9) 
antigens have been characterized, and each viral subtype is identified 
by the particular antigen combination it possesses e.g. H5N1 or 
H3N2. All 16 haemagglutinin and nine neuraminidase antigens have 
been identified in wild bird populations.1 

A particular AI virus subtype may include a variety of similar but 
distinct strains based on genetic sequences and the clustering (or not) 
of the isolates. The different strains originate either through genetic 
mutation or via recombination or re-assortment of genetic material 
between different viruses infecting a common host. Specific viral 
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Abstract

The incidence of Avian influenza (AI) informally known as “bird flu”, has been a 
worldwide cause for concern since the 1960s. Poultry farmers of poor households in 
developing countries, especially in Sub-Saharan Africa, have received the greatest 
shocks of the incidence of this disease. The aim of this review is to increase the 
urgency of understanding bird flu disease. It briefly presents what this zoonotic 
disease is, gives a brief history of mortality incidents caused by the disease, AI 
symptoms and control, as well as its incidence on the livelihoods of poor households 
especially in Sub-Saharan Africa. It is hoped that this review article might increase 
awareness and argue in support of the great efforts being made by the WHO, FAO, 
the World Organization for Animal Health and other stakeholders to counteract the 
devastating adverse consequences of bird flu especially for poor households of Sub-
Saharan Africa.
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strains are identified by several parameters: influenza type; host species 
from which the strain was isolated; geographic location; laboratory 
strain designation; year of isolation; and viral subtype. Moreover, AI 
viruses are classified as low pathogenic (LPAI) or highly pathogenic 
(HPAI) depending on their virulence in domestic chickens.

Brief historical background on bird flu 
mortality incidence

Avian influenza (AI) disease, originally known as Fowl Plague 
(also known as bird flu) was first recorded in Italy in 1878. Then, 
several massive outbreaks in poultry were noted, including two 
outbreaks in the United States (1924 and 1929). By 1955, the virus 
causing Fowl Plague was discovered to be an influenza virus. An event 
of AI outbreaks occurred in 1961 during which many Common Terns 
(Sterna hirundo) were killed by an H5N3 AI in South Africa. In 1997, 
highly pathogenic avian influenza (HPAI) H5N1 was discovered in 
humans in Hong Kong. AI has since spread to many countries in Asia, 
Africa, and the Middle East, infecting hundreds of people and millions 
of birds some of which died or were culled to prevent further spread 
of the virus.17 H5N1 HPAI disease outbreak emerged in Asian poultry 
in 2003/2004. In mid- December 2003, the H5N1 bird flu strain was 
reported in eight countries across Asia (Cambodia, China, Indonesia, 
Japan, Lao People’s Democratic Republic, Republic of Korea, 
Thailand and Viet Nam) among bird populations. By February 2004, 
there were a total of 32 laboratory- confirmed human cases in the 
region; 22 people died of these cases. This epidemic on populations 
of domestic and migratory birds triggered fears the virus could mutate 
into a dangerous human pathogen.18 

In May 2005, an H5N1 virus mortality event killed over 6,000 
water birds at the Qinghai Lake National Nature Reserve in northwest 
China. About 5-10% of the entire world’s population of Bar-headed 
Geese was killed during this event. According to,1 this was the second 
documented mortality event of wild birds as the result of an AI virus 
after the 1961 event in South Africa. Between January and February 
2006, the first human cases of H5N1 were detected outside Southeast 
Asia (Turkey and Iraq). The arrival of the H5N1 HPAI virus in Turkey 
and Eastern Europe heralded the swift spread of the disease throughout 
Europe and into the Persian Gulf region by December 2005, and the 
Middle East and Africa by February/ March 2006. In February 2006, 
H5N1 was detected in commercial poultry in Africa (Nigeria and 
Egypt), where the virus spread to eight countries by May. Between 
January and June 2007, H5N1 was detected in poultry in Ghana and 
Togo in Africa and Kuwait and in captive falcons and poultry in Saudi 
Arabia in West Asia.

Factors associated with the introduction of 
AI into a given context

Several factors are associated with the introduction of HPAIV 
H5N1 into Africa and elsewhere in the world. As reported by,19 the 
following factors determine the introduction of avian flu into a given 
context:

I.	 Flyways: Migratory birds constitute a risk for the introduction 
of HPAIV H5N1 into Africa. The migratory flyways covering 
areas in Africa represent areas expected to be at higher 
likelihood of introduction of bird flu ;

II.	 Surface water, wetlands and waterbodies: These are considered 
to be aggregation sites for birds and therefore constitute 

potentially high risk areas for the introduction and transmission 
of HPAIV.20–26

III.	 Cross-border roads, ports and airports: International poultry 
trade occurs via these channels and their increasing density 
is associated with a higher risk of introduction of HPAIV 
H5N1.22,25,27,28 

IV.	 Poultry density: Increasing density of poultry is associated with 
a higher contact rate between susceptible and infected birds and 
therefore greater risk of spread.29–34  However, no association 
was found between poultry density and the risk of HPAIV 
infection in China, suggesting that this unexpected finding was 
due to a greater proportion of industrialized chicken production 
at higher poultry densities, with associated higher biosecurity 
standards and vaccination protocols.

V.	 Presence of poultry markets or cities  : Increasing density of 
cities are associated with higher demand for poultry products 
and therefore the presence of trading areas providing live or 
freshly slaughtered birds. These are consequently high risk 
zones.34,35–39

Avian influenza symptoms 
Avian influenza (AI) infections may produce a mild disease 

manifested by a variety of respiratory, enteric or reproductive signs 
(depending on the strain). Clinical signs may include decreases in 
activity, food consumption or egg production, coughing and sneezing, 
ruffled feathers, diarrhea and/or tremors. At times, few visible clinical 
signs are noted and without specific laboratory testing, some LPAI 
outbreaks may go entirely undetected. Human infections can be 
acquired through direct contact with infected animals or contaminated 
environments. Infection of humans by A (H5) or A (H7N9) avian 
influenza viruses has an aggressive clinical course. Initial symptoms 
are high fever (≥38°C) and cough. Dyspnoea or difficulty in breathing 
is also sign and symptom of lower respiratory tract. Sore throat or 
coryza is a less common symptom of the upper respiratory tract. Other 
symptoms such as diarrhea, vomiting, abdominal pain, bleeding from 
the nose or gums, and chest pain have also been reported in some 
patients. Complications of infection include hypoxemia, multiple 
organ dysfunction, and secondary bacterial and fungal infections.40,41

Avian influenza prevention and control
In fact, the high impact of avian flu (highly pathogenic avian 

influenza [HPAI]) require policy makers to consider and put in place 
appropriate measures for disease surveillance and control systems, 
especially in developing countries, to control the spread of the 
disease, notably through the preservation of livelihoods.42 A very 
important step towards prevention is the development of HPAI risk 
spread map. In fact, an analysis of the spatial distribution of disease 
risk and its visual presentation through risk maps can help to design 
targeted and therefore more cost-effective animal disease surveillance 
strategies.19 According to43 HPAI shock needs to be treated both as a 
demand shock due to consumer panic leading to a fall in the price or 
value of poultry and eggs and a supply shock from disease mortality 
for poultry. The authors of also recommend that targeted intervention 
measures should be in place to encourage the adoption of HPAI- 
mitigation measures. Households located in risk areas should be given 
special focus when designing prevention, training and compensation 
programs. Training and education in biosecurity and better poultry 
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production are of paramount importance for disease risk reduction, 
and are likely to result in high returns.

 People at high risk, including poultry farm workers, animal control 
workers, wildlife biologists, and ornithologists who handle live birds, 
as well as organizations with high-risk workers should proactively 
have an avian influenza response plan in place.44 Operators should 
efficiently use personal protective equipment (PPE) especially for 
the eyes, nose, mouth, and hands; biosafety and biosecurity measures 
should be implemented with poultry flocks; they should be isolated 
from outside birds, especially wild birds, and their waste; vehicles 
used around the flock should be regularly disinfected and not shared 
between farms. Birds from slaughter channels should not be returned 
to the farm. Since vaccines for poultry have been formulated against 
several of the avian H5N1 influenza varieties, control measures 
for HPAI encourage mass vaccinations of poultry. Quality assured 
vaccines, when well applied and used in conjunction with other 
disease control measures, are effective in preventing the introduction 
of AI viruses and their spread. Evidence suggests that some antiviral 
drugs, notably oral oseltamivir (Tamiflu) administration, can reduce 
the duration of viral replication and improve prospects of survival.40,41

WHO suggests a 3 phase, 5 part plan for future avian influenza 
threats.  These include: (1) Pre-pandemic Phase (involves reduction 
of opportunities for human infection, Strengthening of the early 
warning system); (2) Emergence of a pandemic virus Phase (involves 
containing or delaying the spread at the source); and (3) the pandemic 
declared and spreading internationally Phase (involves reduction of 
morbidity, mortality, and social disruption, and conducting research 
to guide response measures).

Avian flu incidence on the livelihoods of poor 
households

Most poor households depend essentially on subsistence 
agriculture and livestock. Poultry production is often complementary 
to crop production; farm manure and cropland area which provide 
feed and area for scavenging and roaming are inputs to poultry 
production.45 Poultry plays an important role in livelihood outcomes 
by directly influencing income, wealth, food safety and nutrition 
security. Households that own other livestock are also more likely to 
be engaged in poultry, which is considered a first step in the livestock 
ownership ladder.43,46,47 Most rural households have poultry cared for 
by women, children and vulnerable people (the aged and physically 
challenged). Family poultry generates 19–50% of rural family 
income, makes up about 77% of the national flock and contributes 
about 98% of poultry products consumed in the villages of developing 
countries.48 In sub-Saharan Africa (SSA), women and children tend to 
be involved in poultry. Women are therefore important stakeholders 
in village-level poultry in Africa46,49,50 where households with less-
educated heads are significantly more likely to keep poultry. This is 
mainly because household-level poultry is a low-input, low-output 
activity not requiring high levels of skill and education.2–5,43

Despite the important role poultry plays in the livelihood of the 
poor, lack of diversification in their income and asset portfolios make 
the poor more vulnerable to shocks such as avian flu especially in 
the low-income countries of SSA.51,43 In fact, with diversified income 
sources, livelihood outcomes are likely to be resilient against shocks 
and stresses that may be caused by HPAI outbreaks and scares.52 
The consequences of AI can be devastating. In Nigeria, for example, 
poultry prices had not recovered to their pre-shock levels four months 
after the outbreak.15

Conclusion 
The incidence of bird flu on the livelihoods of poultry farmers, 

especially in poor households in Sub-Saharan African is a real cause 
for concern. With the regular contact and interaction between poultry 
and wild birds, it is imperative to continue raising awareness and 
to increase the urgency of understanding wild bird diseases and the 
transmission mechanisms that exist between the poultry and wild bird 
sectors, with a particular emphasis on avian influenza.1 Monitoring 
techniques, mapping, surveillance, habitat use and migration patterns of 
wildlife and disease ecology are all important aspects to be considered 
by policy makers and stakeholders. Apart from urgency awareness and 
control measures, poor householders are encouraged to diversify their 
income and asset portfolios in order to avert vulnerability to shocks 
such as avian flu especially in the low-income countries. WHO, in 
its capacity for providing leadership on global health matters, is 
monitoring avian and other zoonotic influenza viruses closely through 
its Global Influenza Surveillance and Response System (GISRS), 
Specifically, WHO, the World Organization for Animal Health (OIE), 
and the Food and Agriculture Organization (FAO) collaborate to track 
and assess the risk from avian and other zoonotic influenza viruses of 
public health concern.40,41 It is to be hoped that this review adds more 
impetus to all these efforts to counteract the devastating consequences 
of avian flu, especially for poor households of Sub-Saharan Africa.
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