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ABSTRACT

ASSESSMENT OF THE INTRODUCTION AND SPREAD OF HIGHLY PATHOGENIC
AVIAN INFLUENZA (H5N1) IN THAILAND: APPLICATION OF MARKET CHAIN
ANALYSIS OF POULTRY AND THE USE OF

COMMUNITY-BASED DISEASE PREVENTION STRATEGIES

An analysis of the market chain and trade pathway for the small poultry production
system was conducted in Ban Klang Subdistrict, Nakhon Phanom Mueang District, Nakhon
Phanom Province, Thailand. The aim of the study was to determine the risk of highly pathogenic
avian influenza (HPAI/H5N1) introduction and transmission along the poultry market chain, and
then apply a community-based approach to prevent the introduction and spread of H5SN1 along
the identified chain. The focus was on the layer market chain because an outbreak of HPAI was
reported 24 July 2006 at a layer farm in Banklang Subdistrict. Six human patients were suspected
to be infected with Avian Influenza virus (Al), but no cases were reported after the surveillance
was initiated (MOPH 2006). A cross-sectional analysis method was used to identify the poultry
market chain and assess the risk of introduction and transmission of Al along that chain. For
linking actors along the poultry market chain, the snowball sampling method was used. The data
were collected by using a structured questionnaire and applying focus discussion group activity
(FDG), which is part of the community-based approach, to the high-risk actors in the poultry
market chain. Participants’ level of knowledge, attitude and practice behaviors (KAP) regarding
Al was assessed, as well as the risk of Al in the poultry market chain. From three layer product
pathways—eggs, spent hens and disposal of layer manure—the findings demonstrated that the

spent hens and disposal of layer manure are higher-risk pathways for the introduction and



transmission of HPAI than the egg products pathway. The farmers (producers) have the highest
risk of contracting the Al virus because of their constant proximity to poultry, while traders have
the highest risk of transmitting the Al virus along the layer market chain as their business
requires moving from farm to farm. A survey of KAP regarding Al showed that the majority of
farmers had a high level of knowledge and positive practice behaviors. This was compared to
traders where more than half had only moderate to low knowledge, and positive practice
behaviors. The majority of farmers and traders, however, had a positive attitude toward policies
of prevention and control of HPAI through a surveillance system in their community. The FDG
demonstrated that other actors expected an efficient HPAI prevention system at the producer
level. The results of this study showed that community involvement in an HPAI surveillance
system should be considered for all related actors in the poultry market chain. In order to be

effective, the policies should be followed and periodically monitored for compliance.
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CHAPTER I

INTRODUCTION

1.1 Rationale for the study

Outbreaks of highly pathogenic avian influenza (HPAI) subtype H5N1 have affected the
economies of several countries, including Thailand. The presence of HPAI directly affected the
international trade of live birds and poultry meat products, and indirectly affected tourism
(Rushton et al. 2005). Thailand had direct losses of 29 million birds, 14.5% of the poultry
population in the first wave of HPAI outbreak during 23 January 2004 - 24 May 2004. An
outbreak in 2003-2004 resulted in the loss of about 1.5% of GDP growth over the year (McLeod
et al. 2005). Within the country, the farmers’ livelihood, commercial poultry products, human
health and tourism were adversely affected by the outbreaks (Kasemsuwan et al. 2008). During
the period 2004 - 2008 there were six major epidemics of H5N1 that occurred in Thailand
(Amonsin et al. 2008). The first outbreak occurred at a layer farm in Suphanburi Province,
located in the central part of the country, followed by scattered outbreaks which extended into
the eastern part of Thailand (Tiensin et al. 2007). The first confirmed human and poultry cases of
H5N1 were reported there on 23 January 2004 (FAO 2007). There have been a total of 25
confirmed cases of human H5N1 in Thailand, 17 of which have been fatal (FAO 2011). The last
human case was reported on 27 September 2006 (WHO 2012), while the last reported outbreak
in poultry in that country was on 17 November 2008 (FAO 2011). Animals affected by H5N1 to
date have been domestic poultry and wild birds, along with tigers that were fed fresh H5N1-

infected chicken carcasses (Yee et al. 2009).



The Thai Department of Livestock Development (DLD) implemented several strategies
after the first outbreak, such as comprehensive stamping out of infected poultry flocks,
restricting poultry movement, banning free-grazing duck feeding, improving farm biosecurity
and hygiene, as well as intensive surveillance to prevent the spread of the disease in domestic—
both commercial and backyard—poultry flocks (Eagles et al. 2009, Kasemsuwan et al. 2008,
Prakarnkamanant et al. 2010). For instance, authorities used a surveillance program in live bird
and food markets in central Thailand during July 2006 through August 2007 (Amonsin et al.
2008). If H5N1-infected birds were discovered, they eradicated those flocks and conducted
cleaning, disinfection and screening around the quarantined areas. Also in place were
surveillance strategies, such as movement control in zoning areas. This strategy was used
primarily because live birds and live poultry markets (wet markets) have been shown to play a
major role in the reemergence of influenza and some other respiratory diseases (Liu et al. 2003,
Wang et al. 2006, Webster 2004).

The community-based method is an effective approach that has been used to control
serious diseases in several countries. The principles behind this method include the participation
of community members in the design and implementation of the program that is to take place in
their community. This concept is successful because community problems are best addressed by
the persons directly affected and have intimate knowledge of the decisions. For example, in the
USA community-based programs have been used for the prevention and control of
cardiovascular diseases (CVD) since 1970 (Nissinen et al. 2001); Tanzania used community-
based animal health workers to strengthen the national disease surveillance system (Allport et al.
2005); and Puerto Rico, Thailand and Indonesia use community-based prevention programs for

Dengue hemorrhagic fever (Adisasmito 1995, Therawiwat et al. 2005, Winch et al. 2002). In



addition, in 2006 Thailand developed a community-based program to prevent avian influenza
(Al) in the Province of Suphanburi where many outbreaks of this disease had occurred (Maton
2006).

Community-based surveillance in Thailand has been instituted through the government
sector surveillance network. More than 100,000 public health and veterinary volunteers are
involved in the network at the village level. This level of surveillance has been an important part
of the successful prevention and control of HPAI in Thailand (WHO SEARO 2007). This
success shows that community-based programs should be encouraged to improve community
participation in disease surveillance, and can enhance the effectiveness of any prevention and
control program.

Movement of animals, animal products, and humans within and between countries
increases the risk for spread of HPAI virus, and the trade of live birds creates the highest risk
(Berg 2009). In order to have practical ways to prevent, control and eradicate this disease, a
greater understanding of the movement of live birds through all levels of the poultry market is
needed. This requires analyzing the market and the flow of poultry starting with the producers
(farmers) and ending with the consumers. The poultry supply chain in Thailand can be
categorized into three sectors: small backyard producer, medium size poultry contractor, and
large industrial producer (Heft-Neal et al. 2008).

Nakhon Phanom Province is located in northeast Thailand approximately 740 kilometers
from the capital city of Bangkok. The northeast side of the province borders Khammouan and the
Tha Khaek district in Lao PDR across the Mekong River. An outbreak of HPAI was reported 24
July 2006 at a layer farm in Banklang Subdistrict (Tambon), Nakhon Phanom Mueang District in

Nakhon Phanom Province. Of the 5500 layers in two infected farms, 2241 died from HPAIV



infection and the remaining chickens were destroyed in an attempt to contain the outbreak (OIE
2006). At the time, only infected flocks were tagged for culling; there was no pre-emptive
culling because of a government policy revision in previous years (Heft-Neal et al. 2009). As a
result, the DLD had to destroy nearly 400,000 live chickens, about 350,000 eggs and more than
150,000 kilograms of animal feed to finally control this outbreak. This outbreak impacted not
only the animal population, but also the health of the human population. A total of six human
patients were suspected to be infected with avian influenza virus, but no cases were reported
after the surveillance was initiated (MOPH 2006).

After the outbreak, intensive surveillance using various tools, such as the cloacal-swab
test in poultry every two months and spraying disinfectant at least three times a year within an Al
outbreak area, have been used in a collaborative effort between the Nakhon Phanom provincial
livestock officer and various communities, particularly at Tambom Ban Klang (Duangjinda et al.
2009).

Several characteristics of Tambon Ban Klang are of interest for this market chain analysis
using a community-based approach. For instance, since Ban Klang borders Khammouan, Lao
PDR, cross-border trade can be included in the poultry market chain analysis. The Food and
Agriculture Organization of the United Nations (FAO) believes that cross-border trade continues
to carry a significant risk for spreading the lethal virus (FAO 2012). The outbreak in 2006 clearly
illustrated that communities like Ban Klang need to be concerned about improving biosecurity
and establishing an effective surveillance system.

The purposes of this research project were to: (1) describe and analyze the poultry market
chain by focusing on backyard or small semi-industrial farms, which includes almost 98% of

poultry producers in Thailand (Heft-Neal et al. 2008) and (2) design an appropiate strategy to



prevent the introduction and spread of HPAI along the chain. In order to develop practical ways
to prevent, control and eradicate HPAI, a greater understanding of the movement of live birds
through all levels of the poultry market is needed because movement of animals, animal
products, and humans within and between countries increases the risk for spread of HPAI virus,
with the trade of live birds creating the highest risk (Berg 2009). This requires analyzing the
market and the flow of poultry starting with the producers (farmers) and ending with the
consumers. This study uses a Knowledge, Attitudes and Practice (KAP) survey which is a part of
community-based approach to collect more information for each actor in the poultry market
chain with regard to HPAI. This is important because unwise policies which disrupt livelihoods
may inadvertently increase the risk of spread of the disease through underground and intensified

production (Helf-Neal et al. 2009).

1.2 Objectives of the study

The three-fold objectives of this study were to:

1. Describe the poultry market chain and trade pathways for layer producers in Ban Klang
Subdistrict and surrounding areas.

2. Analyze the link between the poultry market chain pathways in relation to the potential for
introduction and spread of HPAL.

3. Determine the risk of HPAI introduction and transmission along the poultry market chain

using a community-based approach (CBA).



1.3 Background and significance

Although most of the poultry products delivered to consumers in Thailand come from
industrial producers, backyard producers make a significant contribution of broilers to the local
market (Heft-Neal et al. 2009). After the HPAI outbreak in 2004, biosecurity was the most
common concern regarding the control and prevention of this disease along all poultry supply
chains. Industrial producers have done much to adhere to rigorous standards for biosecurity;
however, backyard farms apply little or no biosecurity measures. As there are more than 10,000
backyard farms in Thailand, this lack of biosecurity represents a significant risk for new Al
outbreaks.

Nakhon Phanom Province, which is located in northeastern Thailand, is divided into 12
districts. Four districts are along the border between Thailand and Lao PDR including Nakhon
Phanom Mueang District (number 1), Tha Uthen District (number 3), Ban Pheang District
(number 4) and That Phanom District (number 5). Across the Mekong River, these four districts
connect with the Khammouane Province of Lao PDR.

Nakhon Phanom Mueang District is located in the most eastern part of Nakhon Phanom
Province. This district is further subdivided into 15 Tambons. Tambon Ban Klang is located
about 26 kilometers south of the center of Nakhon Phanom Mueang District. There are 13
villages in Tambon Ban Klang. In 2010, this subdistrict had a total population of 8,662 (3,327
males, 4,325 females) within 1,729 households.

This Tambon was selected for this study for several reasons. First, Nakhon Phanom
Mueang District has the largest poultry population in the province, especially in Tambon Ban

Klang where nearly 97 percent (155,433/160,287) of the total layer population is raised (DLD



2010). The layer population in Tambon Ban Klang is, therefore, representative of layers in the
entire province.

Second, due to the high proportion of layer farms in this Tambon, movement of poultry
products satisfies the consumption demands of other areas which have smaller layer populations.
The location is ideal because we can study the market pathway and market channels where
poultry and poultry products are moved to other areas through cross-border trade.

Third, an outbreak of HPAI occurred in Tambon Ban Klang in July 2006. At that time the
entire layer population in the area was destroyed, as were other products such as eggs and
poultry feed. In addition, six humans were suspected of being infected with the Al virus (MOPH
2006). Help from several organizations, including seminars on how to adjust farming practices
and improve biosecurity, as well as financial support from banks, enabled layer farmers to
resume production in 2007. The fact that the population of this region has a history of being
directly impacted by HPAI makes it an excellent study area to apply a community-based
approach to a system of intensive surveillance.

Lastly, layer farms in Tambon Ban Klang are typically conventional medium size or
small size producers that have had low biosecurity and inadequate hygiene systems. Layers are
raised under similar conditions in each farm. For example, the average layer population per farm
is about 3,000 hens, where layers are raised within a free cage system in layer houses most
commonly constructed of wood and bamboo. These farms are interesting examples of enhancing
biosecurity and hygiene, while preserving the local culture and wisdom for raising layers in this
Tambom.

For the reasons discussed above, we focused our study on the layer market chain

including the live layer (spent hen) pathway, products of layers such as eggs, and by-products of



layers, such as manure. We analyzed each step in the supply chain from producer to consumer,
as well as businesses or entrepreneurs related to the poultry market chain, to determine where the
risk of introduction and transmission of Al lies. In addition, this study included cross-border

trade, which is an important point of the risk assessment for this disease.



CHAPTER Il

LITERATURE REVIEWS

2.1 Poultry industry in Thailand
2.1.1 Farm sector

According to the FAO, poultry production systems can be categorized into four possible
sectors: 1) an industrial and integrated system, 2) a commercial poultry production system with
moderate to high biosecurity, 3) a commercial poultry production system with low biosecurity,
and 4) a village or backyard system (FAO 2004). In Thailand, three poultry production systems
are in place, namely large scale industrial production, semi-industrial production, and
smallholder backyard farming (Heft-Neal et al. 2008). For our study, the Thailand poultry
production system was adapted to the FAO definition. This classification of the poultry industry
is a worldwide standard mainly used to emphasize the level of biosecurity associated with the
poultry operation. With the FAO definition in mind, the poultry production system in Thailand
can be described by the following sectors:
Sector 1: An integrated industrial system that has complete control over any input or output into
the system (e.g., feed mills, drugs, veterinary services, slaughter, and processing facility) with a
high level of biosecurity. The end products are sent either to the export or urban markets.
Industrial farms are only one percent of the total of poultry producers in Thailand but account for
up to 70% of the total chicken production (Heft-Neal et al. 2008). Examples of industrial
producers in Thailand include Charoen Pokphand (CP), Betagro (BP), and Laemthong Poultry

Co.



Sector 2: Primarily medium-scale broiler and layer farms contracted to the industrial system.
These farms have moderate to high biosecurity where the input and output is controlled by the
contractor but managed by the farmer, and high-level technologies have been adopted. As the
farms are located near the capital and other major cities, they mainly supply poultry products to
the urban market with limited or no exports from this sector.

Sector 3: Commercial poultry production facilities having low to minimal biosecurity. The
farmer purchases feed and other incoming supplies from a large-scale company. The poultry
products are mainly for domestic consumption, particularly in rural areas, and the technology is
moderate to low, sometimes using “local wisdom” to control costs. The farms are located in
smaller towns and rural areas (e.g., small to medium-scale layer farms in Chachoengsao
Province, Nakhon Phanom Province).

Sector 4: Village or backyard independent farms that raise chickens with minimal biosecurity,
operating without any formal contract with other poultry subsectors. The poultry products are
consumed locally in the rural area and are used primarily for household consumption,
supplemental income and cock fighting. Although only 10% of the national poultry production is
produced from this sector, the backyard farm accounts for 98% of poultry producers in Thailand

(Heft-Neal et al. 2008).

2.1.2 Poultry supply chain

As indicated above, almost 90% of poultry products in Thailand are produced by sectors
1 and 2; however, these groups encompass only 1% of poultry producers. A study from Helf-
Neal and colleagues (2008) showed that industrial farms have highly vertically integrated supply

chains and, as such, have firm control of their inputs. There are animal replacement sources, such

10



as breeding farms, that import parent/grandparent stock to the hatchery, and one-day-old chicks
(DOC) from the hatcheries can supply operations for all four sectors (Fallon 2001). Sector 1
companies also maintain their own feed mills, drug supply, and veterinary services. The outputs,
live birds, are transported to a company slaughterhouse, and once slaughtered the birds and/or
parts are sent to the company processing plant or a contract wholesaler. The primary markets for
the outputs of these producers are exports, supermarkets, large volume restaurants, and urban
areas (see Figure 1).

There are several types of contract farms in Thailand, but the inputs of all types are
controlled by the larger industrial partner. Supplies, such as DOC and animal feed, are received
from an industrial source. Therefore, these inputs are under the same high standard for
biosecurity as the industrial producers. Also, some products (outputs) are contracted for export or
sale in a premium urban market like a superstore; so, the contractors must meet the same food
safety standards that the industrial poultry producers must achieve. Because of a high demand for
broiler products to export, a higher ratio of broilers as compared to layer farms are under contract
in the system. Layer products, both eggs and meat, are mainly for domestic consumption.

Although farm sectors 1 and 2 have a high probability for the spread of disease if an
outbreak occurs due to the large poultry population and high density (Heft-Neal et al. 2008),
advanced technology and a high level of biosecurity are used for inputs through outputs to
reduce the risk of outbreak. After an outbreak of HPAI in 2004, producers in sectors 1 and 2
adapted new procedures and higher biosecurity into their system to meet the requirements of

export markets and government policies established for control and surveillance of the disease.

11
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Figure 1. Vertically integrated supply chain.

Source: Helf-Neal et al., 2008

Small holder/village or backyard producers are ubiquitous in rural areas of Thailand.
Poultry are raised primarily for household consumption, supplemental income, and cock fighting.
There is low to minimal biosecurity in place due to the fact that producers are restricted by low
profit margins and lack of access to capital. Since the HPAI outbreak in 2004, policies from the

DLD to control and eradicate the disease have driven some backyard poultry producers to change
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and raise other food animals. However, this poultry production sector is necessary for rural
livelihoods, particularly in the extensive low-income rural population. A greater understanding
of the supply chain in this sector could enable policy makers to design and implement policies
that will have less negative effect on the backyard producers.

An audit of the supply chain by Helf-Neal (2008) and others in 2006 explained that there
were two levels in the smallholder poultry supply chain, with the end user being the final stage
no matter how many intermediaries come between. The first level is comprised of either the end
user, aggregator, or market vendor. If the downstream flow goes through either an aggregator or
market vendor in level 1, it can pass to either an end user or market vendor in level 2. Since the
producer uses the poultry products for household consumption and providing supplemental
income, he always plays the role of trader, processor, and consumer (end user of level 1). When
the poultry production exceeds household demand, some producers sell their products to a local
trader or directly to a market vendor. Live poultry are commonly sold by the producer to an
aggregator, while processed poultry are sold to market vendors. In order to obtain a sufficient
supply, local traders buy poultry products from several farms since each farm has only a small
amount to sell. Some traders also play the roles of processor and market vendor (level 2). In the
backyard system, the supply chain is more complex than in the industrial and large commercial
system; each actor typically plays more than one role because there is a minimal quantity of

poultry product flowing along the chain (see Figure 2).
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Figure 2. Independent farm supply chain.
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Helf-Neal et al (2009) also studied the variability in the indigenous smallholder poultry
system in three provinces in Thailand, including Chaing Mai Province, Khon Kean Province and
Nakhon Phanom Province. An outbreak of HPAI occurred in these three provinces in 2006. The
study surveyed characteristics of each actor and factors affecting the flow of product in the
smallholder supply chain. The results showed that, in these provinces, 80% of farmers raised
fewer than 50 birds mainly for household consumption and supplement income. Almost all of the
farmers (98%) replaced chicks using their own hens because they did not sell these lower-quality
eggs in the local market. Live birds were the cheapest form of meat purchased by the aggregators

or vendors, followed by whole dead birds; poultry sold in parts carried the highest price.
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Aggregators typically bought larger quantities of poultry products from the farm than did the
consumers.

The Helf-Neal study also showed that there were several differences in the smallholder
supply chain among the three provinces. For instance, in Chaing Mai Province eighty percent of
poultry farm products were sold to aggregators and market vendors, while in Khon Kaen
Province 86% were sold directly to end users; in Nakhon Phanom Province the sales were split
with 50% sold to market vendors and 40% to consumers. In Chaing Mai Province, aggregators
sold approximately 76% of poultry products to consumers, while aggregators in Nakhon Phanom
Province sold nearly 80% of poultry products to restaurants or shops. Eighty percent of broilers
sold in Nakhon Phanom Province were purchased from nearby Mukdahan Province by the
aggregators. Interestingly, there was no contract farm in Nakhon Phanom Province.

Furthermore, Helf-Neal and his colleagues discovered that in Nakhon Phanom Province
less than 5% of the farmers questioned in the study had experienced culling of their flock, and
less than 10% of their total flock was culled. This indicated that, during the HPAI outbreak,
poultry tended to be hidden on the farm or temporarily moved to another location at culling time.
This evidence illustrates the importance of community participation to achieve adequate disease
control or eradication. Reluctance to be fully involved in the solutions will lead to future
problems.

For commercial production systems with low to minimal biosecurity, the supply chain is
a mixed pattern of contract farms and backyard farms. Farmers get feed and animal
replacements, such as DOC, from the industrial system, while independently selling their output
products. These farms produce a moderate quantity of products which are sold to satisfy

consumption demands in the local markets. Depending upon their skills, an actor in this system
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may prefer to play one role or many roles. However, farms in this system differ according to
poultry type and rural livelihood in each area as farmers strive to reduce costs. For instance, an
integrated farming system of housing poultry in a raised house above a fish pond takes care of
the poultry manure disposal.

A thorough understanding of the poultry production system in each area will help policy
makers to have more effective disease control policies for HPAI with less negative impact on the
livelihoods of poultry producers. Our study focuses on layer farms because, if an outbreak were
to occur, the supply chain of layer farms would be affected more since layers have a longer

lifespan than broilers.

2.2 Avian Influenza as infection and the situation in Thailand
2.2.1 Avian Influenza Virus

Influenzavirus A, one of three genera of Influenza viruses in the Orthomyxoviridae
family, is highly infectious to mammalian species, birds and humans (Swayne and King 2003).
This virus is a major concern in both the public health and veterinary medical arenas because this
strain is highly variable and evolves to cause mild to severe disease.

At present, sixteen Hemagglutinin (HA) subtypes (H1-H16) and nine Neuraminidase
(NA) subtypes (N1-N9) of influenzavirus A have been identified by surface glycoprotein
(Fouchier et al. 2005, Swayne and King 2003). There are more than 140 combinations of
proteins possible for HA and NA. Only influenza A virus infects birds; it is often called “avian
influenza virus” (Maton 2006). The avian influenza virus (Al) is classified as either low
pathogenic (LPAI) or highly pathogenic (HPAI). To date HPAI has been only of the H5 and H7

subtypes, but not all H5 and H7 viruses are HPAI (Alexander 2007). Following the discovery of
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LPAI in poultry, it was also noted that LPAI mutated to HPAI, showing that animal health

officers also need to be concerned about LPAI (Alexander 2007, Maton 2006).

2.2.1.1 Evolutionary Options of Avian Influenza Virus

There are two main mechanisms of evolutionary change in influenza viruses, antigenic
drift and antigenic shift. The antigenic drift mechanism, a continuous process with small changes
in the virus, is less visible in Al, while it generally is apparent in human influenza viruses
(Manuguerra et al. 2000). With antigenic shift, major change/re-assortment occurs with gene
segments of the influenza viruses, resulting in a new influenza subtype that may cause a
pandemic in the naive human population (Maton 2006). Both antigenic drift and antigenic shift

mechanisms occur in influenzavirus A.

2.2.1.2 Host Susceptibility of Avian Influenza Virus

Although certain subtypes of influenza A viruses affect specific species, influenzavirus A
can cross over to other species. For example, in 1998 the H3N2 subtype of influenza A virus was
introduced to swine from humans. In previous years only H1N1 viruses circulated within the US
pig population (Maton 2006). In 1997, HPAI (H5N1) viruses crossed from birds to humans
(Forrest and Webster 2010). However, gallinaceous poultry, such as chickens, turkeys, peafowl
and quail, have higher susceptibility to HPAI than humans (Forrest and Webster 2010).

Susceptible birds infected with Al may or may not show clinical signs. Some birds, such
as waterfowl and shore birds, are reservoirs where LPAI can replicate and be shed into the
environment often without signs of disease (Yee et al. 2009). Likewise, ducks can carry and shed

HPAI virus for long periods without clinical signs.
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Due to their migratory behavior, waterfowl and shore birds may spread LPAI which
could then adapt to HPAI in domestic poultry worldwide. These birds may also exchange the
virus to other populations (Aviaire 2010). Free-grazing ducks in Thailand have been prohibited
since the first outbreak of HPAI in 2004. This is significant because the traditional farming
system included raising ducks in rice paddies and moving them long distances. Because clinical
signs are rarely seen in these birds, there is a high risk of spreading the disease if they contact

other waterfowl.

2.2.1.3. Transmission of Avian Influenza Virus

The three main pathways that birds shed Al to other animals or the environment are
through feces, saliva and nasal secretions. Although feces normally contains large amounts of
virus, recent studies have found higher quantities of HPAI in respiratory secretions (Aviaire
2010). The epidemiology of Al in land birds has shown that the fecal/oral route is the primary
avenue of transmission. In farm poultry flocks infected with HPAI, respiratory transmission is a
common route for spreading the disease. HPAI can be transmitted several ways, such as by live
birds (migratory birds, infected poultry, and pet birds) and fomites. In addition, flies may act as a
mechanical vector and cracked eggs from infected hens could transmit HPAI to other eggs
(Aviaire 2010). In Thailand, poultry cases are also significantly associated with rice paddies and
the presence of free-grazing ducks in the area. Another possible route for the spread of HS5N1
worldwide is illegal trade and movement of infected poultry and exotic birds across national
borders.

Transmission of Al to mammals can occur when infected birds excrete the virus in feces,

saliva, nasal secretions and blood. Some mammals such as pigs shed the virus only from the
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respiratory tract (Aviaire 2010). Pathways of Al transmission to mammals can be via direct or
indirect contact. For example, mammalian cases of HPAI have occurred after ingestion of
infected poultry and also by indirect exposure in a virus-contaminated environment.

In 2003 Yee et al. (2009) concluded that direct contact can spread H5N1 from infected
poultry to humans. To date, direct contact with infected birds or an Al-contaminated
environment and genetic re-assortment in an intermediate host, such as a pig, are the two main
possible transmission pathways of Al to humans (Maton 2006). However, transplacental
transmission may also be a pathway in some species, because virus antigen and nucleic material
were detected in the fetuses of infected pregnant women (Aviaire 2010). At present, rarely has

mammal-to-mammal or human-to-human transmission been reported (Aviaire 2010).

2.2.1.4. Survival of Influenza in the Environment

Temperature, pH and salinity are conditions that influence the survival of Al in the
environment. Al can persist in low temperatures and in fresh or brackish water longer than in
high temperatures or salt water. The virus may remain infective up to four days at 22°C, and
more than 30 days at 0°C in lake water (Webster et al. 1978). Some studies showed that HPAI
viruses persist in water for shorter periods than LPAI viruses. H5 and H7 HPAI viruses can
survive at least 100 days in fresh water at 17 °C, and about 30 days at 28 °C, while LPAI viruses
can persist in distilled water for 100 days at 28°C and 200 days at 17°C (Aviaire 2010).

A study by Shahid et al. (2009) showed that H5N1 virus can remain more than 100 days
at 4°C but lost infectivity after 30 minutes at 56°C and after one day at 28°C. H5N1 virus
retained infectivity at pH 5 within 18 hours, and more than 24 hours at pH 7 and 9, while at high

acidic pH (1, 3) and at basic pH (11, 13) H5N1 virus was virucidal after six hours of contact
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time. Another study found a link between the use of probably contaminated water from wild
aquatic birds in a nearby lake and the emergence of an H7N3 outbreak in a broiler farm in
Saskatchewan, Canada in 2007 (Berhane et al. 2009).

The persistence of LPAI viruses in feces is shorter than in water. They can survive in
feces from 44 to 105 days (Aviaire 2010). Avian influenza virus can be infective in feces for 7
days at 20°C and over 30 days at 4°C (Webster et al. 1978). A study by Animal Health Australia
(PLAN 2007) concluded that avian influenza will survive longer in feces in high moisture and
low temperature conditions. A study by Bean et al. (1982) showed no influenza virus after 12
hours on paper and cloth tissue at 35-40% humidity, while influenza virus could be detected after
48 hours on stainless steel and plastic objects. In addition, influenza virus can survive several
weeks on dust, cotton sheets and glass slides at 22°C (Sobsey and Meschke 2003). An
experiment in Thailand by Songserm et al. (2006) showed that Al persisted in one ml of fresh
feces at 33-35°C for up to 30 minutes, at 25-33°C for up to three days, and it also lived for three
days in water in a rice paddy that had raised HPAI-infected free-range ducks.

The resistance to high temperature and low pH of avian influenza virus is greater than
that of mammalian influenza virus (Aviaire 2010). In addition, virus load and mode of
transmission are important factors for its survival in the environment (Yassine et al. 2010). Al
can be inactivated by heating to 56°C for at least 60 minutes, a low pH (pH 2) environment, or
exposure to ionized radiation or a variety of disinfectants, such as sodium hypochlorite,

quaternary ammonium compound, and aldehyde.
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2.2.2 HPAI Situation in Thailand

Although the first outbreak of HPAI in Thailand occurred in 2004, a large number of
farmed poultry have died in several regions of Thailand since December 2003 (Auewarakul
2008). The HPAI outbreak in Thailand was categorized into four major waves by DLD (see
Figure 3). There was also a small outbreak of HPALI in early 2007 (NaRanong 2008).

The first confirmed human and poultry cases of HPAI were reported on 23 January 2004
(FAO 2007). The first outbreak occurred at a layer farm in Suphanburi Province, located in the
central part of the country, followed by scattered outbreaks which extended into the eastern part
of Thailand (Gilbert et al. 2006, Kasemsuwan et al. 2008). The first human case of HPAI was a
boy who lived in Kanchanaburi Province, located in the center region of Thailand and about 100
km west of Bangkok (Auewarakul 2008). At that time, genotype Z of HPAI virus was identified
in suspected patients and animals and was closely related to virus from Vietnam (Puthavathana et
al. 2005, Viseshakul et al. 2004). The second wave had the greatest impact on the poultry
population in Thailand because 63 million birds in 51 provinces were culled. A total of 12
human cases were confirmed during the first wave (Maton 2006). To date there have been a total
of 25 confirmed cases of human H5N1 in Thailand, 17 of which were fatal (FAO 2011). The last
outbreak of HPAI in poultry was reported on 17 November 2008 (FAO 2011), although the last

human case was reported on 27 September 2006 (WHO 2012).
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Figure 3. HPAI outbreaks in Thailand 2004 to 2006.

2.2.3 Control and Prevention Strategies for HPAI in Thailand
Stamping Out and Movement Control

In January 2004, flocks infected with HPAI, as well as their products, feed, bedding,
waste and manure were destroyed immediately. In addition, law enforcement applied preemptive
culling within a 5 km radius around the outbreak farm and restricted movement of other poultry
and their products within a 50 km radius. Since February 2004, disease control measures were
adapted by the Thai animal health authorities to fit the situation. For example, during 11-29
February 2004, the radius of the pre-emptive culling area was reduced to 1 km from infected
premises and followed by disinfection, because much fewer cases were detected and negative

public perception remained after the massive culling of poultry in January 2004 (Tiensin et al.
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2005). After July 2004, only affected HPAI cases, their products and other potentially
contaminated materials were destroyed immediately. Neighboring flocks within a 5 km radius
zone were quarantined and were culled upon a confirmed HPAI laboratory result. The radius for
movement restrictions of poultry and their products were reduced to 1-5 km from the infected
area (Tiensin et al. 2005).

Surveillance and Monitoring

Initially, a nationwide active clinical surveillance program was conducted by DLD in
mid-January 2004 to detect possible cases of HPAI in poultry using the existing Al case
definition. An Al case definition was established based on field information and scientific
findings observed in the Thai outbreak, because some of the clinical signs differed from those
reported in other countries (DLD 2006). This was followed by implementation of several
nationwide comprehensive surveillances (X-ray survey), one in 2004, three in 2005, and three in
2006.

Under the surveillance system, cloacal swabs were randomly collected from four flocks
per village (five birds per flock) and sent in pulled tubes (five swabs per tube) to the National
Institute of Animal Health (NIAH) or a regional laboratory for diagnosis. Only HPAI-free birds
were granted permission to move to the slaughter house or other areas, despite the fact that the
laboratory process took about eight days to get a result. Replacement of new broiler poultry
flocks in the affected area was allowed after 60 days, and after 90 days in layer and backyard
farms once disinfection was completed (Tiensin et al. 2005).

Other Supportive Measures
Several HPAI disease control measures were applied, including biosecurity enhancement,

restructuring of the farming system especially with regard to free-grazing ducks, registration of
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fighting cock arenas, and compartmentalization with the commercial poultry system and
surveillance system (Eagles et al. 2009, Kasemsuwan et al. 2008, Prakarnkamanant et al. 2010).
Some activities were prohibited, such as poultry exhibition, cock-fighting and free-grazing
ducks. Violation of this regulation resulted in a fine.

Furthermore, a public awareness campaign was conducted to educate people about Al
and encourage relevant people to be aware of HPAI and concerned about biosecurity in their
workplace or facility. Other species such as wild birds, swine, dogs and cats were included in
surveillance by NIAH in an attempt to avoid possible contamination or genetic re-assortment.
Effectiveness of Control Measures

Although total depopulation of poultry in large areas is a highly restrictive control
measure for HPAI outbreaks in some countries, it was not a practical option when the HPAI
outbreak in Thailand was scattered throughout all regions. A combination of depopulation, early
detection and responsible practices was more appropriate for the circumstance in that country
(Tiensin et al. 2005). As most of the HPAI cases occurred in backyard farms, surveillance at the
village level was obviously needed. Community-based surveillance was instituted in Thailand
through the government sector surveillance network. The Ministry of Agriculture and
Cooperatives, Ministry of Public health (MOPH), provincial governors, volunteer public health
MOPH workers and DLD livestock workers collaborated together in the surveillance system.
More than 100,000 public health and veterinary volunteers were involved in the network at the
village level. Education regarding early detection and biosecurity enhancement given to the
people directly involved may be the most critical factor in the effort to eliminate HPAI, while the
changing of traditional farm practices needs more time (Tiensin et al. 2005). The village level of

surveillance has been an important part of the successful prevention and control of HPAI in
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Thailand (WHO SEARO 2007). This success shows that community-based programs should be
encouraged to improve community participation in disease surveillance and can enhance the
effectiveness of any prevention and control program. Furthermore, collaboration between

stakeholders is key to eliminating the disease in the long term.

2.3 Community-based approach (CBA)

A community-based approach (CBA) is a way of accomplishing community goals
through their own members. The participation of community members in the design and
implementation of a project that takes place in their community is the principle of community-
based methods. This concept has proven success because the most appropriate solutions for
problems that arise in communities are frequently best addressed by persons directly affected and
who have intimate knowledge of the decisions. A CBA is a cost effective and efficient disease
control method over the long term (WHO 2002).

There are two main parts to a CBA, situation analysis and community mobilization for
empowerment. Situation analysis includes several parts: information analysis, stakeholder
analysis, establishing contact with the community, participatory assessment and participatory
planning. The United Nations High Commissioner for Refugees (UNHCR) (2008) explained that
information analysis is the phase in which known information from existing documents and data
about the relevant problem are analyzed. This phase helps to bring the scope into specific focus
and prepares for the participatory assessment phase. This participatory assessment phase is used
to identify people who can be influenced or may be affected in the operation. This is also the

time for key stakeholder analysis, finding the key person who has a stake in solving the
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particular community problem. These phases then support planning activities within the
community.

A key component of CBA is community mobilization for empowerment because this
process helps communities strengthen their capacity to develop and implement action plans, and
to self-monitor and evaluate the results of their work. However, because of time limitations for
this study, situation analysis was the focus more than community mobilization for empowerment.
Knowledge, Attitude and Practice theory (KAP) were applied to the situation analysis,
particularly to the information analysis phase. The KAP survey data from this study were
essential to help create a plan and to implement and evaluate particular topics regarding avian

influenza. The data will also be important for future study.

2.3.1 Previous Community-Based Approaches (CBA) in Thailand

To prevent and control public health diseases, community participation is emphasized as
a cost effective and efficient method of disease control over the long term (WHO 2002). In
Thailand in 2005, a CBA was applied for prevention and control of Dengue Hemorrhagic Fever
in Kanchanaburi Province (Therawiwat et al. 2005). The study was quite successful because the
experimental group was significantly higher in all categories of knowledge, perception, self-
efficacy and larval survey practices before the experiment than the comparison group. In 2008,
one study applied a CBA to a tuberculosis control program in the urban slum Klong Toel
community in Bangkok (Chusri 2008). Several interesting outcomes were found by this study,
providing important information for planning and implementing strategies in the future. In
addition, in 2006 Thailand developed a community-based program to prevent Al in the Province

of Suphanburi where many outbreaks of this disease had occurred (Maton 2006). This program
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was quite successful because KAP levels of participants were significantly higher than they were

before implementation.

2.3.2 Knowledge, Attitude and Practice theory (KAP)
Knowledge

According to Bloom’s definition, knowledge is both specific and general recognition of
several processes including experience by personal memory (Bloom 1956). From Bloom's
study, knowledge can be classified in six levels: (1) knowledge or recall, (2) comprehension or
understanding, (3) evaluation, (4) analysis, (5) synthesis and, (6) application by complex
cognition level. Bloom also described that there were three levels of knowledge measurement
including: (1) the ability of recall, (2) ability of interpretation and comprehension, (3) ability of
adaptation, analysis, synthesis, conclusion and evaluation.

Recall and understanding, which are level 1 and level 2 of knowledge, were referred to in
this study. The ability to recall and understand facts about Al, including signs and symptoms in
both poultry and humans as related to prevention and control, were measured by an interview
questionnaire. The questions were created for true-false testing in a simple, suitable and

convenient way.

Attitude
Longman (2003) defined attitude as peoples' opinion and feeling about a particular thing,
idea or person. Newstrom and Davis (1986) explained that work and administrative structure

were affected by attitude toward work because attitude can be changed by the environment.
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attitude was classified into three components: (1) affective, (2) cognitive and (3) behavior
(Oskamp and Schultz 2005, Triandis 1971).

Environment and experience influence attitude. For example, attitude can be changed by
several factors, such as an individual component, communication with others, and specific
experiences (Oskamp and Schultz 2005). Attitude is challenging to measure because it involves
subjective or private feelings. A rating scale can be applied to evaluate attitude, such as the
Likert scale, Guttman scale and Thurston-type scale. The Likert scale was used in this study
because it is a direct estimate technique that is easy to design with a high level of reliability and
is also easy for the subjects to understand (Streiner and Norman 2008).

According to the Likert method, the rating scale for this study was divided into three
choices: agree, not sure and disagree. These were used for measuring the attitude toward Al
control policies, compensation for destroying infected/suspected poultry, and the surveillance
system in place since the 2004 HPAI outbreak in Thailand. The questions were adapted
appropriately for each actor in the poultry supply chain.

Practice

Longman (2003) defines practice as the regular activity that people do in order to
improve a skill or ability. Knowledge, attitude or beliefs are affected by practice (Kothandapani
1971). In this case the rating scale followed the Likert concept: all of the time, sometimes, and
no. These choices evaluated the practice related to prevention and control of avian influenza
virus among each actor in the poultry supply chain. However, an observation checklist (yes/no)
was also used to evaluate the practices of poultry farmers because of field study limitations for
other actors. For example, because a characteristic of a trader's job is to always move from place

to place, it is not convenient to follow them and observe their normal work operation.
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2.3.3 The relation between Knowledge, Attitude and Practice
Manoonpeju (1988) concluded that there are four types of relationships between
knowledge, attitude and practice.
1. Knowledge affect to attitude, and attitude affect to practice
2. Knowledge related to attitude, both of them share affect to practice
3. Knowledge affect to practice, attitude affect to practice, but knowledge is not related to
Attitude
4. Knowledge affect to attitude and indirectly affect to practice by stimulating attitude (KAP

model) as exhibited in the following diagram:

Knowledge Attitude

\ Practice /

Schwartz (1975) suggested that knowledge, attitude and practice are all correlated and
have relationships with each other. For example, in this study, if a participant had correct
knowledge about Al involving prevention and control, a positive attitude toward prevention and
control policy would be enhanced by their knowledge. Attitude would then inspire proper action

to prevent and control avian influenza virus.

2.3.4 KAP survey
A KAP survey was used in the study to collect data for each actor in the poultry supply

chain. KAP survey data were essential to help create a plan and to implement and evaluate
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particular topics regarding avian influenza in the study. Knowledge gaps or behavioral patterns
received from the KAP survey helped facilitate understanding or action. A constructed,
standardized questionnaire was used to collect data by an interviewing method. There are a total
of six steps to the KAP survey (WHO 2008), beginning by defining the survey objective,
developing the survey protocol, designing the survey questionnaire, implementing the KAP
survey, analyzing the data, and lastly use of the data. A KAP questionnaire was prepared in three
steps: domain identification, question preparation, and validation of questions (Kaliyaperumal

2004).

2.3.5 Previous KAP study

When used within a narrow focus and limited scope, KAP studies have been widely used
in public health studies around the world for at least forty years. For example, a KAP study was
conducted among Nigeria women regarding breast cancer in 2005 (Okobia et al. 2006). The
results suggested that all women in Nigeria should be encouraged to have adequate and well-
distributed information about breast cancer. In the same year, another KAP study was done of
elderly Iranians regarding their general health, provision of long-term health care, and proper
treatment methods (Kaldi 2005). In Thailand, there were two studies that applied KAP methods
concerned with pesticides. One was utilization among agriculturists in Sukhothai Province
(Jariya and Kuruchittham 2007). The other the use of personal protective equipment among chili-
growing farmers in Ubonrachathani Province (Norkaew 2009).

Several KAP studies were conducted related to Al in affected countries such as China,
Laos, Vietnam, Cambodia, Indonesia and Thailand. For instance, a KAP study was conducted

by Xiang et al. (2010) regarding avian influenza in urban and rural areas of China. After that, the
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KAP method was used in a study of Pandemic Influenza (H1N1) in 2009 among the Chinese
general population (Lin et al. 2011). In Laos, KAP was recently used by Indochina Research
(Laos) Limited regarding Al among backyard poultry farmers. Likewise, a baseline KAP study
was conducted for reducing the risk of Al among villagers in Vietnam, and in another study it
was used to compare results between the countries of Cambodia, Vietnam and Laos (Englehardt
and Lindgren 2008).

A study by Prapasiri et al. (2004) did a KAP survey of people in a community in the
Nakhon Phanom Province regarding avian influenza. They wanted to compare KAP of people
before the HPAI outbreak had occurred and after application of several intervention strategies.
The outcome of the study showed that both knowledge and attitude after the outbreak were
statistically different from before the outbreak, while behavior had not changed significantly.
However, 31.6% of respondents had changed their behavior regarding contact with poultry or

poultry products.

2.4 Relevant study

In 2009 a study was conducted in Nigeria by Akinwumi et al. (2009) where the poultry
value chain was observed, and an analysis was made of its linkages and interactions with HPAI
risk factors. They studied all four types of poultry production systems corresponding roughly to
the FAO poultry sector classification: backyard indigenous growers, backyard commercial
farmers, medium to large scale commercial farmers, and industrial farms. The study found that
breeder and hatchery distributors were potentially dangerous actors who could spread HPAI
because of their linkage to the DOC supply chain. In addition, toll millers were likely to spread

HPAI from re-using bags. If the feed has been contaminated via the actions of the toll millers,
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the disease can spread among farms. The backyard indigenous grower had the highest risk of
HPAIV infection from a free-ranging system with minimal biosecurity. Although backyard
commercial farms had a higher biosecurity level than backyard indigenous growers, they could
contract HPAI by using contaminated feed from the toll millers. Because of a higher level of
biosecurity and hygiene, medium to large scale commercial farms and industrial farms had less
risk of spreading HPAI. Moreover, the researcher team revealed that live bird collectors and
distributors were potentially important actors for spreading HPAI. For example, they mixed

poultry species in cages and transported humans and poultry in the same vehicle.

2.5 Study area of Nakhon Phanom Province
2.5.1 Geographic information

Nakhon Phanom Province is located in northeast Thailand approximately 740 kilometers
from the capital city of Bangkok (Figure 4). The northeast side of the province borders
Khammouan and the Tha Khaek district in Laos PDR across the Mekong River. The border can
be crossed by boat and also via the Thai-Laos friendship bridge. A boat runs a river-crossing
service every 30 minutes for most of the day, particularly along the four border districts. The
Thai-Laos friendship bridge was opened for traffic on November 11, 2011. It is an important
pathway for trade between Thailand, Laos, Vietnam and Myanmar.

Nakhon Phanom Province is divided into 12 districts. Four districts are along the border
between Thailand and Lao PDR including Nakhon Phanom Mueang District (number 1), Tha
Uthen District (number 3), Ban Pheang District (number 4) and That Phanom District (number
5). As shown in Figure 4, these four districts connect with the Khammouane Province of Laos

PDR across the Mekong River.

32



Nakhon Phanom Mueang District is located in the easternmost part of Nakhon Phanom
Province. This district is further subdivided into 15 Tambons. Tambon Ban Klang, the study site,
is located about 26 kilometers south of the center of Nakhon Phanom Mueang District. There are

13 villages in Tambon Ban Klang.

Figure 4. Map of Nakhon Phanom Province and its districts.

2.5.2 Population

From the 2000 National Statistic Office Population and Housing Census, Nakhon
Phanom Province had a total population of 157,438 within 851.01 square kilometers, a
population density of 185 people per square kilometer. Fourteen percent of the population in
Nakhon Phanom Province lives in municipal areas. The proportion between male and female
population is nearly equal. The age range of 15-59 years old is the biggest group within the
population of Nakhon Phanom. Almost 100 percent of the city population is of Thai nationality,
and 0.2 percent of them can speak either Laos or Vietnamese. Interestingly, nearly 50 percent of
people in the range of 6-24 years old do not attend school. The majority of people in Nakhon

Phanom Province work in the agriculture sector (82.2%) and 51.5 percent are unpaid family
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workers. The study site, Ban Klang Sub-district (Tambon) in the Nakhon Phanom Meaung
District, had a total population of 8,662 representing 3,327 males, 4,325 females and 1,729

households in 2010.

2.5.3 Poultry production

According to DLD, in 2010 the province raised a total of 1,203,277 poultry (1,104,045
chickens, and 99,232 ducks). Over eighty-two percent of the chickens were indigenous chickens,
approximately 15 percent were layers and the rest were broilers, breeding broilers and breeding
layers. Nearly 42,000 farmers were raising chickens of some type; the majority of them raised
indigenous chickens (99%) while there were only 279 farmers raising layers. From a previous
study by Heft-Neal et al. (2008), it is presumed that 94 percent of native chicken farmers were
backyard or small-holders, each raising fewer than 500 chickens.

In contrast, animal population surveys at the district level by DLD in 2010 showed that
approximately 97 percent of layer populations were raised by 41 farmers in Tambon Ban Klang,
Nakhon Phanom Meaung Subdistrict. Therefore, the average layer population per farm was
about 3,700 birds raised under commercial poultry production systems with less biosecurity than
an industrial poultry system. The layer population in Tambon Ban Klang is, therefore, a good

representative of layers in the entire province under conditions of farm sector 3.

2.5.4 Cross-border trade at immigration checkpoint
There are four immigration check points in Nakhon Phanom Province. They are located
in four districts that are along the border between Thailand and Lao PDR including Nakhon

Phanom Mueang District, Tha Uthen District, Ban Pheang District and That Phanom District. At

34



these points the Lao people are allowed to enter Thailand to sell or buy commodities during the
day, but Thai people are not allowed to cross the river to Lao. Many Thai, as well as Lao market
vendors, come to sell their products in the market at the immigration checkpoint. Several
consumer products are in the market, such as clothes, fish, meat and eggs. However, the sale of
illegal products, such as wildlife, is prohibited. Both Thai and Lao people buy products from this
market. Therefore, markets at the immigration checkpoints are a channel of cross-border trade

between Thailand and Lao.

2.5.5 Background of Ban Klang layer raiser system

Layer farmers in Ban Klang replace their poultry flock using one-day-old chicks (DOC)
because they want the chickens to be familiar with all the chickens in the layer house. The
farmers buy the replacement chicks from an industrial poultry farm such as LaemTong Co. The
chickens are raised in a cage-free system of layer houses most commonly constructed of bamboo
and wood. The floor of a chicken house is approximately 1-1.5 meters above the ground and
sloped for easier collecting of eggs from the outside (Figure 5). Grated bamboo flooring allows
most of the chicken feces to fall to the ground. This arrangement decreases the ammonia effect to

the respiratory system of the chickens.
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Figure 5. Outside and inside of a layer house in Tambon Ban Klang.
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Chickens are fed twice a day in the morning and evening and have an unlimited water
supply. Every farm has its own animal feed mixer. A cooperative animal feed stock for farmers
who are members is located in Tambon Ban Klang. It was established to help farmers avoid
being taken advantage of by middlemen. By buying a large quantity of feed, this aggregation of
farmers has increased negotiating power for the price of animal feed and have direct access to the
main feed supply without a middleman. However, farmers must transport their own feed from
the cooperative stock. The cooperative has basic feed ingredients, such as corn, fish meal, and
soybean meal, but if the farmer needs rice bran he must purchase that from a local supplier.

An outbreak of HPAI occurred in Tambon Ban Klang in July 2006. At that time the
entire layer population in the area was destroyed, as were other products such as eggs and
poultry feed. In addition, six humans were suspected of being infected with the Al virus (MOPH
2006). Help from several organizations, including seminars on how to adjust farming practices
and improve biosecurity, as well as financial support from banks, enabled layer farmers to
resume production in 2007. Before farmers started to raise layers again, their farms needed to
pass the DLD’s minimal requirements for biosecurity standards. For example, farms had to have
a clearly marked farm area, only one entrance for disinfectant equipment to enter the premises,
the living area had to be separate from the farm area, and the chicken house had to be covered by
a net to prevent contact with waterfowl. These enhanced biosecurity and hygiene measures were
incorporated into the farms while preserving the local culture and wisdom for raising layers in

this Tambom.
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CHAPTER Il

METHODOLOGY

To accomplish the stated objectives of this study, two consecutive phases of a cross-
sectional design were followed. Phase 1 was divided into two parts: Part 1 was the market chain
analysis which aimed to determine the links between the various paths of sources, poultry
marketing, and poultry products. The second part of phase 1 was the risk assessment of both risk
pathways along the market chain and the risk behaviors of each actor. Collected data from phase
1 were used for phase 2. Phase 2, focus discussion group, was a community-based approach that
was applied for collecting in-depth information from actors who had the highest risk of

transmission of Al along the poultry market chain.

3.1 Phase 1: The poultry market chain analysis and the risk assessment along the chain.
3.1.1 Research Design

The cross-sectional study using series of constructed, interview questionnaires was
employed. Interviewees included groups of producers (layer farmers), middlemen (aggregators,
market vendors), processors, and consumers. Each group of the interviewees was questioned

using a set of questionnaires designed specifically for them.

3.1.2 Study Site
This study was conducted in Tambon Ban Klang, Nakhon Phanom Meuang District,
Nakhon Phanom Province, which is located in Northeastern Thailand. Nakhon Phanom Province

is 740 kilometers far from Bangkok. Tambon Ban Klang is one of fifteen subdistricts in the
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Nakhon Phanom Meaung District. In 2011, Tambon Ban Klang had a total population of 8,570
(4,308 males, 4,262 females) and a total of 2,032 households (DOPA 2011). This Tambon was
selected as the study site because it accounts for nearly 97 percent of the layer population of
Nakhon Phanom Meaung District, and 94 percent of the layer population in the entire province
(DLD 2010). In addition, Tambon Ban Klang experienced an outbreak of Al in July 2006 that

greatly affected the socio-economic status of the community.

3.1.3 Study Population

The study population are actors who are related to the Ban Klang layer market chain,
including layer farmers (producers), aggregators, market vendors, processors, and consumers.
Participants were selected using the following two criteria: (1) the respondent was between 18-
60 years old and not pregnant or disabled; and (2) the respondent had a willingness to join the

study and provided informed consent with a verbal agreement.

3.1.4 Sampling scheme and Sample size

There are 49 layer farms in Tambon Ban Klang. All layer farms were included in this
study; hence, no sampling was done at the producer level. The other actors in the poultry market
chain were selected by convenient sampling method using snowballing technique (Coryn et al.
2007, Hanneman and Riddle 2005, Heckathorn 2002). The actors in the poultry market chain

were identified by the layer farmers, for which their names and contact details were retrieved.
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3.1.5 Research Instruments and Measurements (Appendix 1)

The research instruments for phase 1 were three sets of constructed questionnaires,
including questionnaires on market pathway, assessment of risk along the market pathway, and
assessment of risk behaviors. The questionnaires considered three main products, including live
chicken, eggs and manure. Each group of the interviewees, including producers (layer farmers),
middlemen (aggregators and market vendors), processors, and consumer, were questioned using
a set of questionnaires designed specifically for them. Questions being asked could be described
in three main components, including interview questions to identify market pathways and risk
along the market pathways, interviewers’ observation for risk behaviors at the producer level,
and interview questions on knowledge, attitude and practices (KAP) regarding prevention and
control of Al.

Interview questions to identify market pathways and risk along the market pathways
consisted of questions on sources of poultry products, means of transportation, types of poultry
products (live chickens, processed chickens, eggs, and disposal of layer manure), reasons for
engaging in trades with particular sources, and experience with Al. Questions for assessing risk
pathways were different among the types of actors regarding their activities. For example,
farmers were asked, as producers, where they had sold their poultry products, while consumers
were questioned, as end actors in poultry market chain, where they had bought poultry products.
It was also of interest to know how farmers managed sick or dead chicken on their farms, and
also how aggregators/market vendors handled abnormal poultry products. Demographic data,
including gender, age and educational levels were retrieved from a survey collected by Nakhon
Phanom University in the same population. Component 1 of questionnaires included both open-

ended and direct-answer types of questions.
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Once at a farm, an interviewer made observation on farmer practices and farm
biosecurity. The observation included whether other animals such as dogs or cats were present
within the farm area, appropriate disinfection equipments and/or facilities for vehicles, humans
and containers were available and were in good conditions, direct contacts between layer chicken
and wildbirds or any vector capable of transmitting HPAI virus weer possible, proper
management of waste materials and sick/dead poultry were in place, and measures to prevent
possible risk of animal-to-human transmission of HPAI virus were practiced. There were three
choices of observation: yes, no and not sure. This component was only applicable for the
questionnaire at producer level.

A set of questions on the questionnaires was designed to assess risk behaviors of each
actor. Specifically, the questions aimed to assess levels of knowledge and attitude, and associated
practices (KAP) of each of the respondents regarding prevention and control of Al along the
poultry market chain. This component of the questions required respondents to provide answers
to closed-end type of questions. Responses from the participants were given scores as low,
moderate and high for knowledge and practice; while negative, neutral and positive were used

for attitude.

The Structure of the Knowledge Component to Questionnaires Relevant to Al

The questions regarding knowledge on Al were the same for all actors in the poultry
market chain. Questions inquired whether participants know about animals and human
population that are at risk of the disease, main clinical signs in human and poultry, mode of
transmission of Al among poultry and between poultry and humans, important of HPAIV in

community, relation of HPAI with actors along the poultry supply chain. There were thirteen

40



questions. Five of the thirteen questions allowed for more than one answer. A correct answer
received one point, while an incorrect answer received no points. The total scores of each of the
respondents were grouped by applying Bloom’s method (Bloom 1971). The knowledge level
regarding Al was categorized into three levels using the following criteria:

Score 0-16 (less than 60%) Low knowledge level

Score 17-21 (60-80%) Moderate knowledge level

Score 22-27 (81-100%) High knowledge level

The Structure of the Attitude Component to Questionnaires Relevant to Al

The questions to assess participants’ attitudes toward Al and its control measures were
different for each type of the actors. There were 22, 24, 19 and 22 questions for producers,
middlemen (aggregators and market vendors), consumers, and processors, respectively. The
Likert Scale (Jacoby and Matell 1971) was applied to score the answers, with 3 points possible
for each question. There were both positive and negative statements in the attitude questions; and
respondents were asked whether they would agree. Therefore, the scale for the answers was

opposite between positive and negative statements. The scoring for each scale was as follows:

For positive statements: Agree or satisfied 3 points
Not sure 2 points
Do not agree or unsatisfied 1 point

For negative statements: Agree or satisfied 1 point
Not sure 2 points
Do not agree or unsatisfied 3 points
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The total score from the respondents were grouped to describe attitude levels by applying
Bloom’s method (Bloom 1971). The attitude regarding Al for each actor was categorized into
three levels using the following criteria:

Table 1. Tubulation of score range for categorizing attitude levels regarding Al by actors

Actor Negative attitude | Neutral attitude | Positive attitude
(less than 60%) (60-80%) (81-100%)
Farmer Score 0-39 Score 40-53 Score 54-66
Middleman Score 0-43 Score 44-57 Score 58-72
(aggregator/market vendor)
Consumer Score 0-33 Score 34-46 Score 47-57
Processor Score 0-39 Score 40-53 Score 54-66

The Structure of the Practice Component Regarding Prevention and Control of Al
Questions regarding practices were different for each type of the actors and depended on
applicable activities. There were 13, 7, 6 and 12 questions for producers, middlemen
(aggregators and market vendors), consumers and processors, respectively. The Likert Scale
(Jacoby and Matell 1971) was applied to score answers. There were both positive and negative
statements in the questions. Respondents were requested to state whether a question was true in

their opinion. The scoring for each scale was given as follows:

For positive statements: At all times 3 points
Sometimes 2 points
No 1 point

For negative statements: At all times 1 point
Sometimes 2 points
No 3 points
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The total score of individual respondents were classified into the following three levels of

practices, including low, moderate, and high practice level using Bloom’s method (Bloom 1971).

Table 2. Tubulation of score range for categorizing practice levels regarding prevention and

control of Al by actors

Actor Low practice level | Moderate practice | High practice level
(less than 60%) level (60-80%) (80-100%)
Farmer Score 0-22 Score 23-31 Score 32-39
Middleman (aggregator/ Score 0-12 Score 13-16 Score 17-21
market vendor)
Consumer Score 0-10 Score 11-14 Score 15-18
Processor Score 0-21 Score 22-29 Score 30-36

From the results of phase 1, actors with the highest risk of introduction and transmission
of Al along the poultry market chain were identified. These actors were of high interest for this
study, and more information about these individual actors was sought. Therefore, a community-
based approach, using a focus discussion group, was employed in phase 2 to collect in-depth
information on the market pathway, risk pathways, and KAP. In addition, key stakeholders who
were identified during the pre-implementation process will be invited to participate in phase 2 of

the study.

3.1.6 Pre-Implementation Phase
The first draft of the questionnaire was pre-tested on five farmers, three aggregators, five
market vendors and ten consumers from the Ban Klang layer market chain. The questionnaires

were then revised according to the feedback from the pre-test.
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3.1.7 Data Collection

Before the interview, the researcher explained the purpose of the study and received
informed verbal consent from all respondents (Appendix 2). The researcher collected data with
helps from key stakeholders of the Tambon Ban Klang. These stakeholders helped the researcher
to invite farmers to participate in the study and to translate some of the questions into local
language when needed. From these data, the researcher was able to connect with other actors in
the market pathway. For example, the researcher was able to get information about middlemen,
their locations and contact details, and types of poultry products and farmers who sold such
products to them. The researcher interviewed the middleman group when they visited a farm or
by appointment. In addition, the researcher was able to know locations of markets where poultry
products were sold by the middleman, and then was able to collect data from participating

market vendors and consumers via face-to-face interviews.

3.1.8. Data Analysis
Statistical Data Analysis:

Descriptive statistics, including frequency and percent distribution, were used to analyze
demographic information, market trade pathways and risk pathways. In addition, mean, median,
standard deviation, minimum and maximum were used as descriptive statistic for the knowledge,
attitude, and practice (KAP) regarding Al, which were applied for risk behavior assessment.

Inferential statistics, including Sperman’s rank correlation coefficient (Corder and
Foreman 2009), were used to estimate the quantitative relationships between knowledge, attitude
and practice (KAP) regarding Al, also. The Kruskal-Wallis and Mann-Whitney test were used to

determine the statistical associations between demographic information and KAP toward Al, and
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KAP regarding Al among each actor. The data from questionnaires were encoded and analyzed
by each actor along the poultry supply chain via the Minitab 14 (Student version, 2007) and

Excel (Microsoft Office, 2007) programs.

3.2 Phase 2: Focus Discussion Group (FDG)
3.2.1 Action Research Procedure

Data collected from phase 1 were used in phase 2. The aim of this phase was to
understand the risk pathways , and the type of actors involved with the activities along these
poultry marketchain. Therefore, a focus discussion group was applied to get in-depth
information. The convenience sampling method was used for sampling participants from actors
who had a highest risk of introduction and transmission Al along these chain as the results of
phase 1 to participate in the focus discussion activity. In addition, key stakeholders, including a
chairman of Ban Klang poultry feed group, a Nakhon Phanom Province veterinary officer, and a
leader of a local village were invited to participate in this discussion activity. The date, time and
place of a group discussion were chosen by the convenience of all participants.

For the purpose of this study, a community refers to the general public where community
participation occurs, excluding government officials working on the Al surveillance system.
Therefore, the leader of Tambon Ban Klang was invited to be a representative of the community.
The facilitator or mediator refers to the individual who coordinated and aided the community and
the government in the process of promoting community participation, as well as a chairman of
Ban Klang poultry feed group. According to the Ban Klang layer market chain, a chairman of the
Ban Klang poultry feed group is a key person who coordinates and promotes participation

between the producers and Nakhon Phanom livestock officers; he is representative of a facilitator
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in this study. The government refers to the Nakhon Phanom livestock officers who are
responsible for providing animal health services, including disease-control efforts along the layer

market chain.

3.2.2 Research Instrument

Open-ended questions for the focus group were constructed following the results of phase
1 via three main topics: disease-related issue, control-related issues, and community
participation-related issues. A researcher asked the questions (Appendix 3) to participants and
gave time for the discussion of the group to reach a final answer. An audio recorder was used

during group activities to record the conversation.

3.3 Protection of Human Subjects

The study was approved to involve human research subjects by the Institutional Review
Board (IRB) for Colorado State University (Appendix 2). Before each interview, the researcher
explained the purpose of the study to all population subjects. Subjects had the right to stop
participating in the study at any time and were informed that stopping would not affect them in
any way. They were assured that the information they gave to the study would be confidential
and that any questions they had regarding the study would be answered promptly by the
researcher. The researcher also read the informed consent information to subjects, and a local
health officer helped translate to the local language when necessary. Only subjects who verbally

agreed with the informed consent were included in this study.
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CHAPTER IV

RESULTS

This chapter provides the findings obtained from the analysis of the survey. The findings are

presented with respect to the study’s objectives and are presented in each phase as follows:

4.1 Phase 1: The poultry market chain analysis and the risk assessment along the chain.
4.1.1 Demographic Information

This study was conducted in Ban Klang Subdistrict (Tambon), Nakhon Phanom Meaung
District, Nakhon Phanom Province, Thailand. The study sample was comprised of 48 farmers, 19
aggregators, 33 market vendors, 99 consumers, and 4 processors. Each participant consented to
complete the face-to-face structured questionnaires regarding the poultry market pathway and
knowledge, attitude and practice (KAP) of Al. Participants’ demographic characteristics are
presented in Table 3. Respondents in the farmer group were 25 (52.1%) males and 23 (47.9%)
females, with ages ranging from 18-60 years. Half of the farmers were between 46-60 years old.
The highest educational level for the majority of these farmers was elementary (47.9%) and high
school (47.9%), while only 4.2% finished diploma and none went to college.

Traders who only gather product and are wholesalers (aggregators) consisted of 13
(68.4%) males and 6 (31.6%) females. The majority of aggregators were in the range of 31-45
years old (57.9%) and 46-60 years old (36.8%), while only 5.3% were in the range of 18-30
years old. More than half of the aggregators (52.6%) had finished elementary school, and 5.2%

had graduated with a bachelor’s degree.
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The majority of the market vendor group was female (84.8%). Approximately half were
in the range of 46-60 years old (48.5%), while the other half were between 31-45 years old
(39.4%) and 18-30 years old (12.1%). Elementary school was the highest educational level for
approximately two-thirds of the market vendors (60.6%), but there were still 6.1% that had
graduated with a bachelor’s degree.

The consumers in this study were also predominately female (78.8%). The majority of
them were either in the 46-60 year-old group (39.4%) or the 31-45 year-old group (38.4%).
Approximately two-thirds of these consumers also had an elementary level education (60.6%),
but 8.1% had completed a bachelor’s degree. Lastly, three-fourths of the processors were
females. Half of them were either in the 31-45 year-old group or the 46-60 year-old group. All of

them had finished elementary school.

Table 3. Number (percentage) of producers, aggregators, market vendors, consumers and
processors of the Ban Klang layer market chain who participated in the study by demographic

characteristics

Actor
Demographic Characteristics Producers Aggregators Market vendors  Consumers  Processors
(n=48) (n=19) (n=33) (n=99) (n=4)
Gender Male 25(52.1)  13(68.4) 5(15.2) 21(21.2) 1(25.0)
Female 23(47.9)  6(31.6) 28(84.8) 78(78.8) 3(75.0)
Age (yearsold) 16-30 8(16.7) 1(5.3) 4(12.1) 22(22.2) 0(0.0)
31-45 16(33.3) 11(57.9) 13(39.4) 38(38.4) 2(50.0)
46-60 24(50.0)  7(36.8) 16(48.5) 39(39.4) 2(50.0)
Education level  Elementary 23(47.9)  10(52.6) 20(60.6) 60(60.6) 4(100)
High school 23(47.9)  4(21.1) 8(24.2) 28(28.3) 0(0.0)
Diploma 2(4.2) 4(21.1) 3(9.1) 3(3.0) 0(0.0)
Bachelor 0(0.0) 1(5.2) 2(6.1) 8(8.1) 0(0.0)
Higher than bachelor 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
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4.1.2 Market Chain Pathway

The researcher began collecting data from the farmers because registration data was
provided by Nakhon Phanom Provincial Livestock Officers. Additionally, because farmers’
living places were permanent, it was easier to link the poultry market chain from the origin than
backward from the end. There was a total of 49 layer farms in the Tambon Ban Klang; one farm
did not participate in the study. A designated farmer for each of the other 48 farms was
represented in the survey. The snowballing method was used to find linkages, both upstream and
downstream of the market chain.

Using trade information supplied by the farmers, the researcher set appointments and
conducted interviews by telephone with the sellers of poultry products. Consequently, the
researcher was able to roughly complete the link between farmers, aggregators, market vendors,
consumers, and processors.

The study included the participation of 19 out of 21 aggregators (90%), 33 out of 58
market vendors (57%) and all 4 (100%) processors in the Tambon Ban Klang. In addition, the
researcher surveyed consumers during their purchasing of Ban Klang poultry products either at
the farm or the local market. No permanent Thai-Lao cross-border traders (aggregators/market
vendors) were found in this system during the observations, but some of the traders came from
outside the Tambon Ban Klang, from other subdistricts or districts.

Unfortunately, the researcher was unable to determine the sites for the disposal layer
manure pathway due to the scarcity of information from farmers. This was mainly due to the
fact that the majority of layer manure buyers are only temporary buyers who contact the farmers
only when the layer manure is needed. Despite this setback, Figure 6 describes the layer market

chain pathway of the Tambon Ban Klang.
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All of one day old chicken (DOC) in the Ban Klang layer farms system were supplied by
industrial poultry companies located in other provinces, such as Leamthong Co., Betrago, and
United Co. The farmers maintained an informal contract with a sales representative from one of
these industrial poultry companies. The farmers buy at least their layer starter feed from these
companies. All of the farmers bought the ingredients (i.e., corn and broken rice) for adult layer
feed from the Ban Klang feed mill and then mixed these ingredients using their own mixer at the

farm. In addition, 9 of 48 farms (18.8%) also buy animal feed from local private feed suppliers.
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Figure 6. Layer market pathway of Tambon Ban Klang by poultry product types and location of

poultry products trade.
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Some actors played more than one role. It was observed by the researcher that 6 of 48
farmers (12.5%) were also traders (aggregator/market vendor). Five of them (10.4%) traded
products inside Tambon Ban Klang, while one farmers (2.1%) traded products to other
provinces. Fifty eight of sixty three aggregators (92.1%) who lived inside the Tambon Ban Klang
also played market vendor roles. All the aggregators who lived outside of the Tambon Ban Klang
(n=16) and five aggregators who lived inside of the Tambon Ban Klang played only the trader
role.

Some farmers played both the producer and trader roles because of the benefits of the
price gap during the pathway channel. They were able to sell all of their products directly to the
market. This benefit was the same for aggregators who also played a market vendor role. The
farmers had a verbal agreement with permanent buyers to sell a constant quantity of the products.
In cases where the farmers increased their production, they asked the active buyer first before
selling to others.

The aggregators who came from outside the study area, especially from other provinces,
bought a large quantity of products each time but less frequently than inside aggregators (once a
week or every two weeks). One farm usually served as a collecting place for products from
several farms for outside aggregators to pick up. In contrast, inside the Tambon Ban Klang,
aggregators always bought the products directly from each farm. They might buy the products
every day or at least two times a week. Aggregators inside the Tambon Ban Klang who also
played a market vendor role bought the products more often than those only in an aggregator
role.

In the spent hen pathway, a total of three aggregators were from outside the study area,

and one lived in the Tambon Ban Klang. The outside aggregators played all the roles of
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aggregator, processor and market vendor, while the aggregator inside Ban Klang played only
aggregator and processor roles. Unhealthy chickens were the majority of those that were
processed by the aggregator inside Tambon Ban Klang because healthy spent hens were sold to
the outside aggregators. The farmers would sell their entire house of spent hens within 2-3 days

to an aggregator, or they would sometimes sell to two or three aggregators within a day.

4.1.3 Cross border-trade

Only three immigration checkpoints within the study area are available for Lao people to
cross the border to purchase Thai poultry products. These checkpoints are located in Nakhon
Phanom Mueang District (humber 1), Tha Uthen District (number 3), and That Phanom District
(number 5) (Figure 4.). At these checkpoints, Lao people can buy or sell products, but they
cannot stay in Thailand overnight. Lao people cross the Mekong River to Thailand by a boat that
embarks every half an hour from 6 a.m. to 6 p.m. Each immigration checkpoint is open twice a
week. Lao traders can purchase eggs only in small quantities each trading day (fewer than 30
egg trays) because of the inconvenience of transportation by boat and the limited days the
checkpoints are open (Figure 7). These Lao traders also play a market vendor role; they sell eggs
at the Lao local market since it is the only way they can make a profit. Lao aggregators demand a
large quantity of eggs that they usually purchase from layer farms in Laos because the egg prices
are cheaper and transportation is more convenient. Interestingly, the poultry industry in Lao is

operated and owned by Thai poultry producers.
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Figure7. Cross border transportation by boat at immigration checkpoints.

4.1.4 The Risk of Transmission Al along the poultry market pathway (Table 4.)
Farmers

The survey showed that farmers transported poultry products and animal feed in open
trucks a majority of the time. There were two trade directions: 1) buyer picks up products at the
farm; and 2) farmer sends his products to the buyer’s place. Some farmers delivered the poultry
products to an aggregator themselves, while others needed aggregators to buy the product at the
farm.

Only plastic containers were used for trading spent hens and for disposal of layer manure,
while plastic or paper egg trays were used for eggs. Buyers brought all of their own plastic
containers for transporting spent hens that they bought at the farm. Some farmers used their own
plastic containers within the farm area and brought spent hens to the buyer at selling points
outside of the chicken house. Many farmers, however, used within the farm area the same plastic
containers that were brought by the buyer.

The plastic egg trays belonged to the farmers but were used among the traders. The
traders returned these trays back to the farmers at their next purchase. Traders surveyed did not

separate egg trays from different farms, and they did not clean the egg trays because they thought
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that was the farmers’ task. The majority of the farmers used recycled plastic feedbags for
containing disposal of layer manure to a buyer, but they seldom reused them to hold the animal
feed. However, farmers did reuse plastic bags that had contained animal feed from the Ban
Klang feed mill by using the bags in the layer houses. These behaviors carry a possible risk of
transmitting the disease among farms because the plastic bags were reused at several different
places.

The researcher found that on some farms the person who packaged layer manure for
disposal was also the same person who raised the chickens. This is another possible risk for Al
transmission. However, only dry layer manure was sold. None of the farmers used layer manure
to fertilize plants within their farm.

Sixty percent of farmers separated sick layers from the flock to a quarantine zone, gave
supportive treatment, and then returned them back to the flock when they recovered or looked
better. If a chicken did not recover, the farmers disposed of it through burying in the farm area or
burning in the poultry incinerator. They did not sell sick layers to buyers. Ten percent of farmers
did as described above for the disposal of dead birds, but they also sold sick chickens.
Approximately 28 percent of farmers, when they found sick layers, separated them from the
flock and destroyed them by either burial or burning. Only two percent of them immediately sold
their sick chickens to buyers. Ten percent of the farmers sold dead layers to buyers in either
whole chicken or processed form. The majority of farmers (67%) destroyed dead layers, while
23% of them consumed dead layers within their household. However, all of the farmers sold
small or injured layers either to an inside Tambon Ban Klang processor or directly to consumers

at the farm.
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The sources of water supplied to the farms were ground water and piped water; no farm
used river water. The sewage from these farms penetrated to the ground only. Four of the 48
farms had not passed the layer standards of the Thai Department of Livestock Development
(DLD) because these farms started the business after the testing date.

The findings from observations of the normal farm operations (Appendix 1) showed that
only one farm raised other poultry, but approximately two-thirds also raised dogs or cats on the
farm. Fifteen percent of the farms did not have disinfection equipment for vehicles entering the
farm area, disinfection baths for dipping boots before entering the layer house, or disinfectant
baths for dipping egg trays. It was also observed that over fifty percent of the farms had
disinfection equipment that sat unused.

Over 20% of the egg collecting zones did not have any means to prevent eggs from
contacting waterfowl, and approximately three-fifths of the farms did not have nets to prevent
the vectors of HPAI from entering the layer houses. In addition, the farmers did not wear gloves
when they cleaned the eggshells from chicken feces, but they always washed their hands when

they finished work.

Traders (aggregator/market vendor)

Most aggregators used closed trucks to transport poultry products to protect the cargo
from rain or sunlight during transportation. The aggregators from inside the study area who also
played a market vendor role utilized motor bicycles (Figure 8), even though this type of vehicle
cannot transport large numbers of products. There were only 2-3% of traders that transported

human and poultry products at the same time, but these traders did not transport other poultry.
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Figure 8. A motor bicycle used by an aggregator/market vendor.

Aggregators inside Tambon Ban Klang who also played a market vendor role often
bought a small quantity of poultry products from several farms within one day. In this case,
aggregators who bought the products from several farms had a higher possibility of transmitting
Al than aggregators who collected the products from only one farm. For example, if only one
farm had the disease, it would be easily spread by aggregators who went to several farms in one
day. In addition, the survey showed that some farms were careless about biosecurity measures,

such as spray disinfecting vehicles before entering the farm area.

Processors

Farmers used motor bicycles to transport unhealthy chickens to a processor within
Tambon Ban Klang. The farmers used plastic animal feedbags for moving the unhealthy
chickens, or if there were fewer than five chickens to be slaughtered they carried them by tying
their legs together.

Processors from outside the study area also played trader roles. They used open trucks to
transport spent hens from the farm to their house. About 75 to 100 spent hens were transported

per round. They used their own plastic containers for the spent hens. The processors used their
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backyard as a slaughter area (Figure 9). Until the time of slaughter, processors kept the spent
hens temporally in a chicken house (Figure 10) on their property. Processors slaughtered about
20 spent hens per day and either sold them daily at the local market or kept them in a refrigerator

for selling later.

Figure 10. A temporary chicken house for spent hens.

The researcher was surprised to find that the processors managed the by-products, such as

carcasses and feathers, by putting them in reused plastic animal feed bags (Figure 11). They
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added quicklime with the by-products to ferment into fertilizer. However, they used tap water for

cleaning the processing area, and the sewage went into the public wastewater treatment system.

N S

Figure 11. By-product management.

Consumers

The majority of consumers bought eggs and processed spent hens at the local market.
Some consumers who lived near a farm always bought the poultry products directly from the
farm because they thought it was fresher and cheaper than buying at the market. These
consumers would buy live spent hens from the farmer and process the birds themselves to eat for
a special event, such as after the agricultural harvest festival. These consumers also used tap
water to clean the processing area, and the sewage went into the public wastewater treatment
system. Because of the small quantity that they purchased each time, consumers always used
motor bicycles or walked to buy the products at the local markets or farms. Plastic bags and
plastic or paper egg trays were used for giving the poultry products to the consumers, and these

traveled only one way.
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Cross border trade

Live poultry cannot be bought or sold at the Lao/Thai immigration checkpoints,
according to DLD policy. Thai market vendors have used only paper egg trays for Lao buyers
since the first Al outbreak occurred in Laos (Figure 12). The researcher found that the United
States Agency for International Development (USAID) has been educating Lao people at these

checkpoints regarding the prevention and control of Al transmission since the first outbreak.

Figure 12. Paper trays used for purchasing eggs at the market at the Thai immigration

checkpoint.

For example, USAID encouraged Lao market vendors to use paper trays to sell eggs to
buyers instead of plastic trays because re-use of plastic trays increases the possibility of Al
transmission. They taught the Lao people to wash their hands every time they purchased poultry
products, particularly live chickens, and also taught the chicken seller to clean the purchase area
after they sold their products. The USAID increased consumer trust to purchase poultry products
from the Lao market by conducting several advertising campaigns, as shown by this sign (Figure
13).
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Figure 13. Sign declaring that poultry products in this Lao local market are free of Al.
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Table 4. Summary the risk of transmission Al along the Ban Klang layer market chain by producers, aggregators, market vendors,

consumers and processors.

Risks of Producers Aggregators/ Processors Consumers
transmission Market vendors
Vehicle used same vehicle to transport animal feed from transported live chicken and human
Ban Klang feed mill through farm area in same vehicle in the same time
Product did not separate containers that were used between | Did not clean
containers (egg within and outside farm area containers before
tray, plastic sent it back to farm
container)
seldom cleaned containers when get it back from Did not separate
buyer containers from
each farm
reused animal plastic feed bags between chicken
household and Ban Klang feed mill
Behavior person who packed layer manure was the same Did not have appropriate
person who raised chicken management with by product such
as feather
2% of farmers immediately sold sick chicken
10 % of farmers sold sick chicken after tried to treat
them
10% of farmers sold dead layers either whole
chicken or processed form
Biosecurity 2% of farmers raised other poultry within farm area | Did not strict to the temporary chicken household No sewage
67% of farmers raised dogs or cats within farm area | spray disinfectant condition before slaughter was not | treatment system
50% of farm did not have appropiate disinfectant to their vehicle appropriate and easy to contact with | before went into
equipment, and over 50% those equipment that sat | before entrane to waterfowl public wastewater
unused farm area No sewage treatment system before | treatment
went into public wastewater
treatment
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4.1.5 The risk assessment of behavior

Table 5 depicts the number and percentage of each actor along the Ban Klang layer
market chain who had been educated and had direct experience with Al since the outbreak in
2006. Farmers were the largest group of people being educated about Al (85.0%). Increased
awareness and knowledge about Al was achieved by several organizations following the
outbreak in 2006. Nevertheless, only 12.5% of the farmers had direct experience with Al, where
their poultry populations were infected or showed clinical signs of Al. Approximately 88% of
the farmers indicated that their poultry were destroyed when the outbreak occurred because their
farms were within the 5 Km radius of the eradicating area of the infected farms, despite the fact
that their poultry did not show any clinical signs at the time. The results of the survey showed
that, while 85.0% of farmers being educated regarding Al, 84.9% of consumers who were the
end of poultry market chain no being educated regarding Al. The surveyed aggregators and
processors indicated that they never had direct experience with Al because they stopped their

business immediately when the outbreak began.

Table 5. Results of responses by producers, aggregators, market vendors, consumers and
processors of the Ban Klang layer market chain regarding education and direct experience with

Al since the outbreak in 2006.

Actor
Producers  Aggregators  Market vendors  Consumers  Processors
(n=48) (n=19) (n=33) (n=99) (n=4)
Have been educated Yes 41(85.0)  7(36.8) 7(21.2) 15(15.1) 1(25.0)
No 7(15.0) 12(63.2) 26(78.8) 84(84.9) 3(75.0)
Direct experience Yes 6(12.5) 0(0.0) 2(6.1) 5(5.0) 0(0.0)
No 42(87.5)  19(100) 31(93.9) 94(95.0) 4(100.0)
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4.1.6 Avian Influenza: knowledge, attitudes, and practices by producers, traders
(aggregators/market vendors), processors and consumers
Knowledge about Avian Influenza

Table 6 displays the results of responses to the knowledge questions about Al in the
survey of each actor in the Ban Klang layer market chain. Their responses were categorized into
three levels: low, medium, and high. The number of knowledge questions was the same for all
groups.  Thirteen statements tested for knowledge about Al among producers, traders
(aggregators/market vendors), processors and consumers.

Producers, respondents who had more training about Al from seminars by related
organizations, such as DLD and MOPH, had higher knowledge scores about HPAI than other
groups. The majority of producers (79.2%) knew that the virus is the causative agent of Al and
that poultry infected with HPAI cannot be treated, while approximately half of traders (47.4% of
aggregators, 42.4% of traders) did not know these facts. Most respondents knew that poultry
could be infected with Al and transmitted to humans, but less than 20% of them knew that other
mammals like dogs and cats could also be infected. Related to interviewers’ observation for risk
behaviors at the producer level, it showed approximately 67% of the producers (farmers) still
raised dogs and cats within layer farm areas.

Approximately three-fourths (70.1%) of the producers knew the major clinical signs of
HPAI in infected poultry, while less than half of those surveyed in other groups knew these
signs. The majority of producers (70.8%) also were aware of the modes of transmission for
HPAI between animals, and from animals to humans. However, approximately 30% of all
respondents thought indirect contact with equipment contaminated by secretions from infected

animals was not able to transmit HPAI between animals; this belief was especially high among
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the traders (26.4% of aggregators, 30.2% of market vendors). About 20% of aggregators also
thought humans could not be infected with HPAI from animals.

Although no HPAI human case has been reported by the consumption of eggs, several
campaigns recommend to not consume uncooked eggs. Consequently, half of all people surveyed
thought they could be infected by HPAI via the consumption of eggs. However, the majority of
all people surveyed knew that consuming uncooked meat from sick chickens and uncooked eggs
are high-risk behaviors for transmitting HPAI to humans. Only 20% of the people who thought
humans could be infected with HPAI from animals did not believe HPAI could be transmitted
from person to person. Not all of the people who thought humans could not be infected with
HPAI from animals or between humans knew the signs and symptoms of people who might be
infected with HPAI.

Approximately 80% of all respondents knew that children and the elderly have the
highest susceptibility to Al infection in the contaminated areas. It was observed that most people
interviewed believed that farmers, traders, consumers, and businesses that were related to live
chickens had the highest risk of infection and transmission of HPAI in the poultry market chain

but excluded the businesses that were related to poultry products, such as eggs.
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Table 6. Summary of responses to the knowledge questions about Al from producers, aggregators, market vendors, consumers and

processors of the Ban Klang layer market chain survey, 2011.

Producer Aggregators Market vendors Consumers | Processors
Statement (n =48) (n=19) (n=33) (n=99) (n=4

1. The causative agent of Avian Influenza

Correct answer 38(79.2) 10(52.6) 19(57.6) 58(58.6) 1(25.0)
Incorrect answer 10(20.8) 9(47.4) 14(42.4) 41(41.4) 3(75.0)
2. Animals that can be infected with Avian Influenza
Correct answer (poultry and mammal) 3(6.3) 4(21.1) 3(9.1) 17(17.2) 0(0.0)
Some correct answer (only chicken/poultry/mammal) 43(89.5) 14(73.6) 29(87.9) 79(79.8) 1(25.0)
Don’t know 2(4.2) 1(5.3) 1(3.0) 3(3.0) 3(75.0)
3. The major signs and symptoms of infected poultry from HPAI

Correct answer 34(70.1) 9(47.4) 11(33.3) 48(48.5) 2(50.0)
Incorrect answer 14(29.9) 10(52.6) 22(66.4) 51(51.5) 2(50.0)
4. The methods to treat infected poultry from HPAI

Correct answer 44(91.7) 12(63.2) 19(57.6) 86(86.9) 1(25.0)
Incorrect answer 4(8.3) 7(36.8) 14(42.4) 13(13.1) 3(75.0)

5. The transmission modes of HPAI between animals

Direct contact with avian or infected animal

Direct contact with dead chicken and eat uncooked meat of dead chickens

Indirect contact with secretion of infected animals such as feces, saliva, mucus and tear.
Indirect contact with contaminated equipment from secretion of infected animals

Don’t know

Correct answer (answer 1,2,3 and 4) 34(70.8) 9(47.4) 16(48.5) 67(67.7) 2(50.0)
Some correct answer 13(27.1) 9(47.4) 14(42.4) 25(25.3) 1(25.0)
Don’t know 1(2.1) 1(5.2) 3(9.1) 7(7.0) 1(25.0)
6. The HPAI can transmit to eggs

Correct answer (yes) 25(52.1) 8(42.1) 21(63.6) 58(58.6) 1(25.0)
Incorrect answer (no) 16(33.3) 7(36.8) 9(27.3) 26(26.3) 1(25.0)
Don’t know 7(14.6) 4(21.1) 3(9.1) 15(15.1) 2(50.0)

65



Table 6. Summary of responses to the knowledge questions about Al from producers, aggregators, market vendors, consumers and

processors of the Ban Klang layer market chain survey, 2011.

Producer Aggregators | Market vendors | Consumers | Processors

Statement (n=148) (n=19) (n=33) (n=99) (n=4)
7. The HPAI can transmit from animal to human
Correct answer (yes) 42(87.5) 15(78.9) 28(84.8) 93(93.9) 2(50.0)
Incorrect answer (no) 2(4.2) 4(21.1) 3(9.1) 4(4.1) 0(0.0)
Don’t know 4(8.3) 0(0.0) 2(6.1) 2(2.0) 2(50.0)
**respondents who answer no in statement 7 will be ended answer the
statements**
8. The HPAI can transmit from person to person
Correct answer (yes) 37(80.4) 12(80.0) 25(83.3) 81(85.3) 1(25.0)
Incorrect answer (no) 7(15.2) 1(6.7) 1(3.3) 6(6.3) 2(50.0)
Don’t know 2(4.4) 2(13.3) 4(13.4) 8(8.4) 1(25.0)
9. The transmission mode of HPAI from animal to human
Direct contact with avian or infected animal
Direct contact with dead chicken and eat uncooked meat of dead chickens
Indirect contact with secretion of infected animals such as feces, saliva, mucus and tear.
Indirect contact with contaminated equipment from secretion of infected animals
Don’t know
Correct answer (answer 1,23 and 4) 37(80.4) 9(60.0) 20(66.7) 74(77.9) 2(50.0)
Some correct answer 8(17.4) 6(40.0) 8(26.6) 19(20.0) 0(0.0)
Don’t know 1(2.2) 0(0.0) 2(6.7) 2(2.1) 2(50.0)
10. The signs and symptoms of people who suspect to infect HPAI
Correct answer 37(80.4) 12(80.0) 23(76.7) 80(84.2) 1(25.0)
Incorrect answer 9(29.6) 3(20.0) 7(23.3) 15(15.8) 3(75.0)
11. The high risk behavior of transmitting HPAI to human
Correct answer (both eat uncooked meat from chicken and uncooked egg) | 40(87.0) 12(80.0) 24(80.0) 81(85.3) 2(50.0)
Some correct answer (eat uncooked meat from sick chicken or eat
uncooked egg) 6(13.0) 2(13.3) 4(13.3) 12(12.6) 0(0.0)
Don’t know 0(0.0) 1(6.7) 2(6.7) 2(2.1) 2(50.0)
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Table 6. Summary of responses to the knowledge questions about Al from producers, aggregators, market vendors, consumers and

processors of the Ban Klang layer market chain survey, 2011.

Producer Aggregators | Market vendors | Consumers | Processors

Statement (n=148) (n=19) (n=33) (n=99) (n=4)
12. The highest susceptibility person to infect Avian Influenza in
contaminated areas

Correct answer (both children and elder) 34(73.9) 12(80.0) 25(83.4) 71(74.7) 2(50.0)
Some correct answer (children or elder) 12(26.1) 2(13.3) 4(13.3) 24(25.3) 2(50.0)
Incorrect answer (adult) 0(0.0) 1(6.7) 1(3.3) 0(0.0) 0(0.0)

13. The actor in the poultry market chain who has the risk of infection and
transmit HPAI

1)Farmers

2)Traders(aggregator/market vendor)

3)Business that related with lived chicken

4.Business that related with poultry product

5)Consumer

6)Etc.

Correct answer (answer 1,2,3, 4 and 5) 19(41.3) 2(13.3) 8(26.7) 19(20.0) 1(25.0)
Some correct answer 26(56.5) 13(86.7) 22(73.3) 76(80.0) 1(25.0)
Don’t’ know 1(2.2) 0(0.0) 0(0.0) 0(0.0) 2(50.0)
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In order to compare each participant’s knowledge, each correct response was scored with
a point, scores were totaled, and three groups were created for knowledge levels: low, medium,
and high. Based on the summary statistics for the knowledge scores(Table 7), producers had the
highest percentage of people with a high knowledge level (61.5%), while the processors had the
lowest percentage of high-level knowledge (25.0%). In addition, aggregators and processors had
a high percentage of low knowledge (36.8%, 50%, respectively). Some of the respondents had an

extremely low knowledge level, as some only had one or two correct responses, (Table 7).

Table 7. Tabulation and summary statistics of the knowledge score for producers, aggregators,

market vendors, consumers and processors in the Ban Klang layer market chain survey, 2011.

Actor

Producers  Aggregators  Market vendors Consumers  Processors
Levels of knowledge (n=48) (n=19) (n=33) (n=99) (n=4)
Low (0-16) 6(12.5) 7(36.8) 6(18.1) 14(14.1) 2(50.0)
Moderate (17-21) 11(23.0) 4(21.1) 12(36.4) 35(35.4) 1(25.0)
High (22-27) 31(61.5) 8(42.1) 15(45.5) 50(50.5) 1(25.0)
Average 21.3 17.5 19.0 204 11.3
SD 4.8 6.0 6.1 4.7 10.9
Median 23.0 18.0 21.0 220 10.0
Min 6.0 6.0 3.0 2.0 2.0
Max 26.0 26.0 26.0 26.0 23.0

Attitude toward Avian Influenza

Table 8 shows the number and percentage of each actor regarding their attitudes on Al
topics. Their perceptions were categorized into three levels: negative, neutral, and positive. The
number of attitude questions was different for each group. There were 22, 24, 22 and 19 items
tested for attitude toward Al among producers, traders, processors and consumers, respectively.
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It was found that over 80% of all actors agreed that Al can be prevented and that the following
behaviors increased the risk of Al infection: direct contact with sick chickens, consuming
uncooked meat from sick chickens, and uncooked eggs from a contaminated area. More than
80% also agreed that: AlIV can be spread by infected animals especially via secretions, such as
feces, saliva, mucus and blood; people who work with poultry or poultry products have a greater
risk for becoming infected with Al; they should see a doctor as soon as possible if they suspect
they have clinical signs or symptoms of Al infection; prevention of infection and spread of Al
can be done by using a disinfectant or soap to clean equipment, cages, clothes, etc.; and lastly,
Tambon Ban Klang should have a good surveillance system involving community participation
in order to prevent the recurrence of HPAL.

There were, however, different attitudes among the actors for other statements. For
example, 87.5% of producers and over 70% of aggregators (73.7%) and consumers (70.7%)
agreed that infected chickens could not be treated, while less than 65% of market vendors and
processors (63.6% and 50.0%, respectively) agreed with this statement. Producers, aggregators
and processors had high percentages (70.8%, 84.2% and 75.0%, respectively) that agreed with
the statement that infected humans could be treated, while a lower percentage of market vendors
and consumers agreed, approximately 65%. Aggregators were the group that disagreed most with
the statement that Al is a harmful disease (21.1%) because it can mutate and cause severe
outbreaks among humans.

Over three-fourth of those surveyed agreed with the following statements: waterfow! are
a reservoir for Al; infected animals can spread the Avian Influenza virus, even if they don’t show
clinical signs; and contaminated equipment, cages, plastic feed bags, and clothes can spread Al.
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Only the producer and consumer groups had over 80% (81.3% and 87.9%, respectively)
agreement for the statement that using the same vehicle to transport poultry and human products
increases the risk of Al infection. A majority of producers agreed that they (producers) are the
group with the greatest risk of HPAI infection, while the majority of consumers disagreed with
the statement.

Some of the statements were asked only to the groups whose activities were directly
related to the statement. Three statements were asked among producers, aggregators and market
vendors. The first statement was that there should be a policy to destroy all poultry within 5 km
of an infected area. Approximately half of the producers disagreed, while over 70% of
aggregators and market vendors agreed with this policy. Almost all of them agreed with a policy
to destroy poultry only within the infected area, and to increase surveillance and tests for the
disease in the surrounding area. Producers disagreed more than the other groups for the statement
for compensation of money from the government if their chickens have to be destroyed.

Over 80% of producers agreed with the statement: you must inform the Livestock Officer
if your chickens die suddenly or get sick from an unknown cause over the course of more than
one day. Approximately 80% of consumers agreed that they must inform the Livestock Officer if
live chickens that they buy from a seller are suspected of having symptoms of HPAI.
Approximately 80% of both aggregators and market vendors agreed with a statement about
creating a law limiting animal movement. Three-fourths of processors agreed with these
statements: a law regarding biosecurity is needed at the slaughter house, and the slaughter house

should be located away from the community.
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The researcher gave two statements to aggregators, market vendors and processors: your
group plays an important role to prevent the spread of the disease, and a policy should be made
for the quarantine of poultry products when an outbreak of HPAI occurs. Approximately 80% of
aggregators and market vendors agreed with the first, while only 25% of processors agreed. A

majority of all three groups agreed on the second statement about a need for policy.
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Table 8. Summary of responses to the attitude questions about Al from producers, aggregators, market vendors, consumers and processors of the

Ban Klang layer market chain survey, 2011.

Attitudes Answer Producers | Aggregators | Market vendors | Consumer | Processors

1. Avian Influenza is a preventable disease Agree/satisfied 45(93.8) 17(89.5) 31(93.9) 93(93.9) 3(75.0)

Do not agree/not satisfied 1(2.1) 0(0.0) 1(3.0) 1(1.0) 0(0.0)

Not sure 2(4.2) 2(10.5) 1(3.0) 5(5.1) 1(25.0)

2. Infected chickens cannot be treated Agree/satisfied 42(87.5) 14(73.7) 21(63.6) 70(70.7) 2(50.0)

Do not agree/not satisfied 4(8.3) 4(21.1) 9(27.3) 18(18.2) 1(25.0)

Not sure 2(4.2) 1(5.3) 3(9.1) 11(11.2) 1(25.0)

3. Infected people cannot be treated Agree/satisfied 5(10.4) 1(5.3) 8(24.2) 25(25.3) 0(0.0)

Do not agree/not satisfied 34(70.8) 16(84.2) 22(66.7) 64(64.6) 3(75.0)

Not sure 9(18.8) 2(10.5) 3(9.1) 10(10.1) 1(25.0)

4. Avian Influenza is a harmful disease Agree/satisfied 35(72.9) 12(63.2) 22(66.7) 76(76.8) | 1(25.0)
because it can mutate and cause severe

outbreaks among humans Do not agree/not satisfied 7(14.6) 4(21.1) 5(15.2) 7(7.1) 1(25.0)

Not sure 6(12.5) 3(15.8) 6(18.2) 16(16.2) 2(50.0)

. Waterfowl are a reservolr for Avian Agree/satisfied 44(91.7) 13(68.4) 24(72.7) 75(75.8) | 2(50.0)

Do not agree/not satisfied 2(4.2) 4(21.1) 4(12.1) 7(7.1) 1(25.0)

Not sure 2(4.2) 2(10.5) 5(15.2) 17(17.2) 1(25.0)
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Ban Klang layer market chain survey, 2011.

Table 8. Summary of responses to the attitude questions about Al from producers, aggregators, market vendors, consumers and processors of the

Attitudes Answer Producers Aggregators | Market vendors | Consumer | Processors
6. Infected animals can shed Avian Agree/satisfied 43(89.6) 16(84.2) 26(78.8) 74747) | 1(25.0)
Influenza virus, although they don’t show
clinical signs Do not agree/not satisfied 1(2.1) 2(10.5) 3(9.1) 7(7.1) 1(25.0)
Not sure 4(8.3) 1(5.3) 4(12.1) 18(18.2) 2(50.0)
7. Direct contact with sick chickens fofi
" roses the 1Sk of Avian Influeras Agree/satisfied 48(100) 18(94.7) 30(90.9) 97(98.0) 2(50.0)
infection Do not agree/not satisfied 0(0.0) 0(0.0) 2(6.1) 0(0.0) 1(25.0)
Not sure 0(0.0) 1(5.3) 1(3.0) 2(2.0) 1(25.0)
8. Eating uncooked meat from sick A isfi 48(1 17 2
chickens _increases the risk of Avian gree/satisfied 8(100) (89.5) 30(90.9) 95(96.0) (50.0)
Influenza infection Do not agree/not satisfied 0(0.0) 2(10.5) 1(3.0) 2(2.0) 1(25.0)
Not sure 0(0.0) 0(0.0) 2(6.1) 2(2.0) 1(25.0)
9. Eating uncooked eggs from a Agree/satisfied 45(93.8 16(84.2 29(87.9 95(96.0) | 2(50.0
contaminated area increases the risk of greefsatisne (938) (842) (87.9) (%6.0) (50.0)
Avian Influenza infection Do not agree/not satisfied 1(2.1) 2(10.5) 2(6.1) 1(1.0) 1(25.0)
Not sure 2(4.2) 1(5.3) 2(6.1) 3(3.0) 1(25.0)
10. Using the same vehicle to transport Agree/satisfied 39(81.3 12(63.2 23(69.7 87(87.9) | 2(50.0
poultry and humans increases the risk of g ot (81.3) (632) (69.7) 87.9 (50.0)
Avian Influenza infection Do not agree/not satisfied 8(16.7) 4(21.1) 6(18.2) 8(8.1) 1(25.0)
Not sure 1(2.1) 3(15.8) 4(12.1) 4(4.0) 1(25.0)
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Ban Klang layer market chain survey, 2011.

Table 8. Summary of responses to the attitude questions about Al from producers, aggregators, market vendors, consumers and processors of the

Attitudes Answer Producers | Aggregators | Market vendors | Consumer | Processors
11, Contaminated —equipment, _cages, Agree/satisfied 45(93.8 14(73.7 26(78.8 91(91.9 3(75.0
plastic feed bags, boots, clothes can g (938) (73.1) (78.8) (°1.9) (750)
spread Avian Influenza Do not agree/not satisfied 3(6.3) 2(10.5) 4(12.1) 5(5.1) 0(0.0)
Not sure 0(0.0) 3(15.8) 3(9.1) 3(3.0) 1(25.0)
12. Infected animals can shed Avian Agree/satisfied 47(97.9) 17(89.5) 28(84.8) 92(929) | 2(50.0)
Influenza especially in secretions such as
feces, saliva, mucus and blood Do not agree/not satisfied 1(2.1) 0(0.0) 4(12.1) 2(2.0) 1(25.0)
Not sure 0(0.0) 2(10.5) 1(3.0) 5(5.1) 1(25.0)
13. People who work with pouliry or Agree/satisfied 46(95.8 15(78.9 31(93.9 95(96.0 2(50.0
poultry products have a greater risk for g (%58) (78.9) (93.9 (%6.0) (50.0)
becoming infected with Avian Influenza Do not agree/not satisfied 2(4.2) 3(15.8) 1(3.0) 1(1.0) 1(25.0)
Not sure 0(0.0) 1(5.3) 1(3.0) 3(3.0) 1(25.0)
L. If people in poultry-related jobs have Agree/satisfied 48(100) | 19(100.0 33(100.0 97(98.0) | 2(500
clinical signs of high fever, shivering, sore gree/satishe (100) (100.0) (100.0) (%8.0) (50.0)
throat, or difficulty breathing, they should Do not agree/not satisfied 0(0.0) 0(0.0) 0(0.0) 1(1.0) 1(25.0)
see a doctor as soon as possible
Not sure 0(0.0) 0(0.0) 0(0.0) 1(1.0) 1(25.0)
15. Using a disinfectant or soap to clean Agreelsatisfied 48(100) 18(94.7) 30(90.9) 94(94.9) | 3(75.0)
equipment, cages, clothes, etc. can prevent
infections/spread of Avian Influenza Do not agree/not satisfied 0(0.0) 0(0.0) 2(6.1) 3(3.0) 0(0.0)
Not sure 0(0.0) 1(5.3) 1(3.0) 2(2.0) 1(25.0)
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Ban Klang layer market chain survey, 2011.

Table 8. Summary of responses to the attitude questions about Al from producers, aggregators, market vendors, consumers and processors of the

Attitudes Answer Producers | Aggregators | Market vendors | Consumer | Processors
L8, Your group has a greater risk of HPAI Agree/satisfied 4389.6) | 10(52.6) 22(66.7) 38(38.4) | 2(50.0)
Do not agree/not satisfied 4(8.3) 6(31.6) 7(21.2) 46(46.5) 1(25.0)
Not sure 1(2.1) 3(15.8) 4(12.1) 15(15.2) 1(25.0)
17. A policy to destroy all poultry within 5 -
km of an infected area Agree/satisfied 22(45.8) 14(73.7) 20(60.6)
Do not agree/not satisfied 23(47.9) 5(26.3) 11(33.3)
Not sure 3(6.3) 0(0.0) 2(6.1)
18. A policy to destroy poultry only within Agreelsatisfied 44091.7) | 17(89.5) 31(93.9)
the infected area, to increase surveillance
and test for the disease Do not agree/not satisfied 3(6.3) 2(10.5) 1(3.0)
in the surrounding area
Not sure 1(2.1) 0(0.0) 1(3.0)
19. If your chickens die suddenly or get sick Agree/satisfied 40(83.3)
from an unknown cause over the course of '
more than one day, Do not agree/not satisfied 2(4.2)
you must inform the Livestock Officer
Not sure 6(12.5)
20. Your group plays an important role to g
prevent spread of the disease Agree/satisfied 16(84.2) 26(78.8) 1(25.0)
Do not agree/not satisfied 3(15.8) 2(6.1) 1(25.0)
Not sure 0(0.0) 5(15.2) 2(50.0)
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Ban Klang layer market chain survey, 2011.

Table 8. Summary of responses to the attitude questions about Al from producers, aggregators, market vendors, consumers and processors of the

Attitudes Answer Producers | Aggregators | Market vendors | Consumer | Processors
21. A law of animal movement Agree/satisfied 16(84.2) 26(78.8)
Do not agree/not satisfied 2(10.5) 5(15.2)
Not sure 1(5.3) 2(6.1)
22. A policy for the quarantine poultry -
product when the outbreak of HPAI occur Agree/satisfied 14(73.7) 27(81.8) 3(75.0)
Do not agree/not satisfied 3(15.8) 5(15.2) 1(25.0)
Not sure 2(10.5) 1(3.0) 0(0.0)
23. If live chicken that you buy from a Agree/satisfied 78(78.8)
seller have suspected symptom of HPAI, '
you must inform Livestock officer Do not agree/not satisfied 7(7.1)
Not sure 14(14.1)
24. A law of bio-security of the slaughter Agree/satisfied 3(75.0)
house '
Do not agree/not satisfied 1(25.0)
Not sure 0(0.0)
25. The slaughter housg should be located Agreelsatisfied 3(75.0)
away from the community
Do not agree/not satisfied 1(25.0)
Not sure 0(0.0)
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Table 8. Summary of responses to the attitude questions about Al from producers, aggregators, market vendors, consumers and processors of the

Ban Klang layer market chain survey, 2011.

Attitudes Answer Producers | Aggregators | Market vendors | Consumer | Processors

26. The compensation money from the Agree/satisfied 39813) | 18(94.7) 24(72.7)
government if your chickens have to be
destroyed Do not agree/not satisfied 8(16.7) 1(5.3) 2(6.1)

Not sure 1(2.1) 0(0.0) 7(21.2)
27. Ban Klnag Sub-district is at risk for Agree/satisfied 16(33.3) 9(47.4) 20(60.6) 61(61.6) 0(0.0)
HPAI to reoccur

Do not agree/not satisfied 24(50.0) 8(42.1) 8(24.2) 19(19.2) 4(100.0)

Not sure 8(16.7) 2(10.5) 5(15.2) 19(19.2) 0(0.0)
28. Ban Klang Sub-district should have a Agree/satisfied 48(100.0) | 19(100.0) 30(90.9) 96(97.0) | 4(100.0)
good surveillance system involving
community participation in order to Do not agree/not satisfied 0(0.0) 0(0.0) 2(6.1) 3(3.0) 0(0.0)
prevent recurrence of HPAI

Not sure 0(0.0) 0(0.0) 1(3.0) 0(0.0) 0.0
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To compare among actors, the researcher scored the attitude levels with points and
grouped the total scores by applying the Bloom’s method into three levels of attitude: negative,
neutral, and positive. According the difference in the number of questions among actors, the
attitude scores were standardized by an adjusting factor. These results (Table 9) showed that
consumers had the highest percentage of positive attitudes (94.0%), while the processors had the
lowest percentage (50.0%). In addition, the processor group was the only one that had a negative

attitude (25.0%) among all actors.

Table 9. Tabulation and summary statistics of the standardized* attitude score for producers,
aggregators, market vendors, consumers and processors in the Ban Klang layer market chain

survey, 2011.

Actor
Producers  Aggregators Market vendors Consumers  Processors

Levels of Attitude  (n=48) (n=19) (n=33) (n=99) (n=4)
Negative (0-43) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(25.0)
Neutral (44-57) 4(8.3) 4(21.1) 4(12.1) 6(6.0) 1(25.0)
Positive (58-72) 44(91.7) 15(78.9) 29(87.9) 93(94.0) 2(50.0)
Average 66.4 64.3 64.3 65.8 55.0
SD 4.3 6.1 53 4.3 15.5
Median 67.6 65.0 66.0 66.8 57.8
Min 52.3 49.0 49.0 50.4 34.9
Max 71.9 72.0 71.0 718 69.8

* Because the number of questions regarding attitudes differed among the actor groups, the attitude score was

standardized to the maximum possible score for aggregators (72).

Practice toward Avian Influenza
Tables 10 through 14 show the answers of farmers, traders (aggregators/market vendors),
consumers, and processors regarding their practice behaviors to prevent Al. These behaviors

were categorized into three levels: low, medium and high. Each group was given a different
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number of practical questions depending on their related practical behavior regarding AlV in the
poultry market chain. There were 13 practical behavior questions for producers, 7 for traders, 6
for consumers and 12 for processors.

As the results in table 10 show, although almost all of the producers did not raise other
poultry on their farm, approximately 60% of them had raised other animals, such as dogs or cats,
within the farm area. Over 80% of farmers always properly protected themselves before contact
with sick or dead chickens, and when finished they washed their hands and equipment with soap
and disinfectant. The percentage of producers who used disinfectants on egg trays that came
from outside the farm was 90%, while the number that dipped their boots before entering layer
houses and sprayed vehicles before entering the farm area decreased to 70%. Over 90% of
producers separated egg trays used inside the farm from those that came from outside, asked
DLD for permission to move DOC before using them as replacements on their farm, and sought
the help from physicians when a household member had flu-like symptoms. Nevertheless,
approximately 10% of these processors never got an annual health examination and never
reported to the livestock officer when sudden unexplained deaths occurred among their chickens
over more than one day.

As the results in Table 11 show, the majority of traders (aggregators/market vendors)
never washed egg trays with disinfectant before use, and aggregators had an even higher
percentage for this practice than market vendors. Likewise, the majority of both groups never
sprayed disinfectant on their vehicles before entering farms. However, over 50% of aggregators
separated egg trays that were used inside versus outside of the farm, while over 65% of market
vendors never did this practice. Approximately 60% of aggregators always used their own

packaging, while 52% of market vendors never did. The majority of both groups never returned
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poultry products to producers when they could not sell all of the products they bought, which is a
risk pathway for transmission disease. Although they always went to see a doctor when a
household member had flu-like symptoms, market vendors had a higher percentage to never get

an annual health examination as compared to aggregators.

Table 10. Results of practical behavior responses from farmers in the Ban Klang layer market

chain survey, 2011.

Atall times | Sometimes No

1. Do you raise other poultry on your farm? 1(2.1) 0(0.0) 47(97.9)

2. Do you raise other animals such as dogs or cats on | 28(58.4) 4(8.3) 16(33.3)
your farm?

3. Do you properly protect yourself before contacting | 39(81.3) 9(18.7) 0(0.0)
sick or dead chickens by wearing personal
protection equipment such as a mask, gloves, an
apron and boots?

4. When you finish your work, do you wash your | 46(95.8) 2(4.2) 0(0.0)
hands and any equipment used with the chickens?

5. Do you use soap or disinfectant to clean your | 45(93.8) 3(6.2) 0(0.0)
hands and equipment?

6. Do you use disinfectant to dip/wash any egg trays | 43(89.6) 5(10.4) 0(0.0)
that you get from the outside?

7. Do you dip your boots in disinfectant before | 40(83.3) 6(12.5) 2(4.2)
entering the layer house?

8. Do you spray disinfectant on vehicles before they B4(70.8) 10(20.9) 4(8.3)
enter your farm?

9. Do you separate egg trays inside the farm from | 47(97.9) 0(0.0) 1(2.1)
those that come from the outside?

10. 10. Do you ask for permission of movement Day | 44(91.7) 0(0.0) 4(8.3)
Old Chick from DLD before replacement in your
farm?

11. 11. If household member had flu-like symptoms, | 47(97.9) 1(2.1) 0(0.0)
would you seek the help of a physician right away?

12. 12. Do your workers who handle the poultry or | 38(79.2) 5(10.4) 5(10.4)
poultry products have a heath check every year?

13. 13. If sudden unexplained deaths occur among | 40(83.3) 3(6.2) 5(10.4)
your chickens over more than one day, do you
report it to the livestock officer?
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Table 11. Results of practical behavior responses from traders in the Ban Klang layer market

chain survey, 2011.

Atall times | Sometimes No

1. Do you dip/wash egg trays with disinfectant before
reusing it? 2(10.6) 0(0.0) 17(89.4)
Aggregators 5(18.5) 5(18.5) 17(63.0)
Market vendors

2. Do you spray disinfectant on vehicles before they
enter your farm? 1(5.3) 4(21.0) 14(73.7)
Aggregators 5(18.5) 3(11.1) 19(70.4)
Market vendors

3. Do you separate egg trays that come from inside the
farm from those that come from the outside?
Aggregators 10(52.6) 0(0.0) 9(47.4)
Market vendors 6(22.2) 3(11.1) 18(66.7)

4. Do you use your own packaging, such as egg trays,
cages? 11(57.9) 2(10.5) 6(31.6)
Aggregators 10(37.0) 3(11.1) 14(51.9)
Market vendors

5. Do you return poultry products to seller if you can’t
sell all of them? 1(5.3) 1(5.3) 17(89.4)
Aggregators 4(14.8) 2(7.4) 21(77.8)
Market vendors

6. If a household member had flu-like symptoms,
would you seek the help of a physician right away?
Aggregators 16(84.1) 2(10.6) 1(5.3)
Market vendors 23(85.2) 4(14.8) 0(0.0)

7. Do your workers who handle the poultry or poultry
products have a health check every year?
Aggregators 12(63.1) 6(31.6) 1(5.3)
Market vendors 15(55.6) 6(22.2) 6(22.2)

The results for consumers were divided into two groups: (1) consumers who slaughtered
chickens themselves, and (2) consumers who did not slaughter chickens themselves. The
majority of the first group protected themselves before contacting sick or dead chickens by
wearing personal protection equipment. Almost 73% of them washed their hands and equipment
that they used with chickens every time, but less than 50% said they cleaned using soap or
disinfectant. However, a majority of both groups of consumers ate cooked chicken and cooked
eggs, went to see a doctor when a household member had flu-like symptoms, and reported to

officers when they saw suspected H5N1 chickens(Table 12).
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Table 12. Results of practical behavior responses from consumers in the Ban Klang layer market

chain survey, 2011.

Atall times | Sometimes No

** if you do not slaughter chickens yourself, please
skip to 4**

1. Do you properly protect yourself before contacting
sick or dead chickens by wearing personal protection
equipment such as a mask, gloves, an apron and boots? | 2(18.2) 5(45.5) 4(36.3)
Group 1

2. When you finish your work, do you wash your hands
and any equipment used with the chickens?

Group 1 8(72.7) 3(27.3) 0(0.0)

3. Do you use soap or disinfectant to clean your hands
and equipment?

Group 1 5(45.5) 5(45.5) 1(9.0)
4. Do you eat cooked chicken and cooked egg?

Group 1 10(90.9) 1(9.1) 0(0.0)

Group 2 85(96.6) 3(3.4) 0(0.0)

5. If a household member had flu-like symptoms, would
you seek the help of a physician right away?
Group 1 9(81.8) 2(18.2) 0(0.0)
Group 2 82(93.2) 5(5.7) 1(1.)
6. Do you report to a livestock officer when you see
suspect H5N1 chickens?
Group 1 9(81.8) 2(18.2) 0(0.0)
Group 2 64(72.7) 11(12.5) 13(14.8)

As shown in Table 13, no processor ever protected him- or herself before contacting sick
or dead chickens by wearing personal protection equipment. But, all of them did wash their
hands and equipment and cleaned with soap or disinfectant, and sought help from a physician
when a household member had flu-like symptoms. However, all processors only sometimes
sprayed disinfectant on their vehicle before going out of the processing area. Processors never
used their own packaging, checked their standards of processing with the DLD, or returned
poultry products to sellers when they could not sell all of them. Processors never used the same
vehicle to transport live chickens with other poultry products, while half of them used the same

vehicle to transport poultry and human products together. No processor reported having an
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annual health check or reported to a livestock officer when sudden unexplained deaths occurred
among chickens during transportation.
Table 13. Results of practical behavior responses from processors in the Ban Klang layer market

chain survey, 2011.

Atall times | Sometimes No
1. Do you properly protect yourself before contacting
sick or dead chickens by wearing personal protection | 3(75.0) 1(25.0) 0(0.0)
equipment such as a mask, gloves, an apron and
boots?
2. When you finish your work, do you wash your hands | 4(100.0) 0(0.0) 0(0.0)
and any equipment used with the chickens?
3. Do you use soap or disinfectant to clean your hands
and equipment? 4(100.0) (0.0) 0(0.0)
4. Do you spray disinfectant on vehicles before they go
out from processing area? 0(0.0) 4(100.0) 0(0.0)
5. Do you use your own packaging such as cage? 3(75.0) 0(0.0) 1(25.0)
6. Do you check your standards of processing with the | 0(0.0) 3(75.0) 1(25.0)
DLD?
7. Do you use same vehicle to transport chicken and | 0(0.0) (0.0) 4(100.0)
other poultry?
8. Do you use same vehicle to transport poultry and | 0(0.0) 2(50.0) 2(50.0)
humans?
9. If household member had flu-like symptoms, would
you seek the help of a physician right away? 4(100.0) 0(0.0) 0(0.0)
10. Do you return poultry products to seller if you can’t | 0(0.0) 0(0.0) 4(100.0)
sell all of them?
11. Do your workers who process the poultry have a
heath check every year? 3(75.0) 0(0.0) 1(25.0)
12. If sudden unexplained deaths occur among your
chickens during transportation, do you report it to 2(50.0) 1(25.0) 1(25.0)
the livestock officer?

To compare results among participants, the researcher scored answers to the practical
behavior questions with points, then grouped the total scores by applying Bloom’s method into
three levels of practice: low, moderate, high. According the difference in the number of
guestions among actors, the practice scores were standardized by an adjusting factor. The results
(Table 14) showed that producers had the highest percentage of individuals with a high practical

level (91.7%), while the processors had the lowest percentage (0.0%). However, the trader group
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(aggregators/market vendors) had the highest percentage of individuals that had a low practical
level regarding preventing Al (26.3% and 44.4%, respectively). Among all participants, the

majority had a moderate practical level.

Table 14. Tabulation and summary statistics of the standardized* practice score for producers,
aggregators, market vendors, consumers and processors in the Ban Klang layer market chain

survey, 2011.

Actor

Producers Aggregators  Market vendors  Consumers Processors
Levels of Practice (n=48) (n=19) (n=33**) (n=99) (n=4)
Low (0-22) 0(0.0) 5(26.3) 12(44.4) 1(1.0) 0(0.0)
Moderate (23-31) 4(8.3) 9(47.4) 11(40.8) 16(16.2) 4(100.0)
High (32-39) 44(91.7) 5(26.3) 4(14.8) 82(82.8) 0(0.0)
Average 35.9 27.8 26.4 36.7 27.3
SD 2.7 4.2 4.2 3.8 18
Median 37.0 27.8 25.9 38.9 275
Min 28.0 20.4 18.5 21.7 24.8
Max 39.0 38.9 37.0 39.0 29.2

* Because the number of questions regarding practice behavior differed among the actor groups, the practice
behavior score was standardized to the maximum possible score for producers (39).

** 6 missing

The association between knowledge and attitude, knowledge and practice, and attitude and
practice

Sperman’s rank correlation coefficient was used to estimate the association between
knowledge, attitude and practice regarding avian influenza among producers, aggregators,
market vendors, consumers and processors (Table 15). Aggregators had highest positive
correlations between knowledge and attitude (Spearman’s rho: 0.815) while processors,

producers, market vendors and consumers had lower positive correlation between knowledge and
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attitude (Spearman’s rho: 0.738, 0.672, 0.560, 0.240, respectively). The positive association
between knowledge and practice (K&P) was low among producers and market vendors
(Spearman’s rho: 0.270 and 0.152, respectively), while there was a high negative correlation for
processors (Spearman’s rho: -0.949). In addition, the association between attitude and practice
(A&P) was low and positive among consumers and producers (Spearman’s rho: 0.229 and 0.140,

respectively), while it was high negative in processors (Spearman’s rho: -0.600).

Table 15. Spearman’s rank correlation coefficients between knowledge, attitude, and practice
among producers, aggregators, market vendors, consumers and processors in the Ban Klang

layer market chain survey, 2011.

Actor Knowledge and Attitude Knowledge and Practice Attitude and Practice
Producers 0.672% 0.270° 0.140
Aggregators 0.815° -0.019 -0.047
Market vendors 0.560° 0.152 -0.108
Consumers 0.240° -0.109 0.229
Processors 0.738 -0.949 -0.600

% statistically significant (p< 0.05)

The comparison of knowledge, attitude and practice among producers, aggregators,
market vendors, consumers and processors

The Kruskal-Wallis test was used to evaluate the difference in knowledge, attitude and
practice regarding avian influenza among the actor categories (Table 16). A difference both
knowledge and practice scores was found among actors (p-value = 0.011 and p-value < 0.001,
respectively); there was no difference of attitude among actors (p-value = 0.196). The Mann-
Whitney test was used to evaluate differences between two actors after the Kruskal-Wallis test
result was significant (p<0.05). There were significant differences of knowledge score between

producers-aggregators (p-value = 0.011), producers-market vendors (p-value = 0.037),
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producers-processors (p-value = 0.036) and aggregators-consumers (p-value = 0.045). The
practice score showed a significant difference between producers-aggregators (p-value < 0.001),
producers-market vendors (p-value < 0.001), producers-processors (p-value = 0.001) and

aggregators-consumers (p-value < 0.001).

Table 16. Results of the statistic to differentiate knowledge, attitude and practice among
producers, aggregators, market vendors, consumers and processors in the Ban Klang layer

market chain survey, 2011.

Actor Knowledge Attitude Practice
All actors' 0.011* 0.196 <0.001*
Producers ® 0.011*", 0.037%¢, 0.036 - < 0.001*, < 0.001*°, 0.001%¢
Aggregators " 0.045"¢ - < 0.001°¢
Market vendors ¢ | - - <0.001%¢
Consumers ¢ - - 0.001¢%¢
Processors ° - - ;

! p-value of the Kruskul-Wallis test , *significantly different at significance level 0.05.

Value with the different superscript are significantly different by Mann-Whitney test (p < 0.05).

The association between factors (gender, age, educational level, education and direct
experience regarding Al) with knowledge, attitude, and practice toward avian Influenza
among producers, aggregators, market vendors, consumers and processors.

According to the relationship between knowledge, attitude and practice described by
Manoonpeju (1988), practice is the primary outcome of this study. The association between
knowledge, attitude and practice regarding Al among actors in the poultry market chain,
however, was not congruent with the four types of KAP relationship model by Manoonpeju

conclusion (1988). Five variables (gender, age, educational level, education and direct

86



experience regarding Al) were studied to find their association on knowledge attitude and
practice among each actor in the layer poultry market chain.

The study showed that gender had an association with the knowledge, attitude and
practice behavior toward avian influenza of producers, while educational level associated with
their knowledge and attitude. In addition, age associated with producers’ previous education
regarding to Al. Direct experience regarding Al had an association with the knowledge of market
vendors, while previous education toward Al associated with their practice behavior. Among
consumers, age and educational level had an association with knowledge, while attitude

associated with their previous education regarding to Al (Table 17).

Table 17. Number (percentage) of variables (gender, age, education level, education and direct
experience regarding Al) and statistic test* between knowledge and attitude with these variables
among producers, aggregators, market vendors, consumers and processors in the Ban Klang

layer market chain survey, 2011.

Producers | Aggregators | Market vendors | Consumers | Processors
(n=48) (n=19) (n=33) (n=99) (n=4)
Gender
Male | 25.0 (52.1) | 13.0 (68.4) | 5.0(15.2) 21.0(21.2) | 1.0(25.0)
Female | 23.0 (47.9) | 6.0 (31.6) 28.0 (84.8) 78.0 (78.8) | 3.0 (75.0)
Knowledge
P-value' | 0.012* 0.537 0.449 0.101 0.637
Attitude
P-value! | 0.010* 0.071 0.940 0.097 0.180
Practice
P-value' | 0.028* 0.789 0.424 0.816 0.180
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Age

<18 | 0.0 (0.0 0.0 (0.0) 0.0 (0.0 0.0 (0.0 0.0 (0.0
18-30 | 8.0 (16.7) | 1.0(5.3) 4.0(12.2) 22.0(22.2) | 0.0(0.0)
31-45 | 16.0(33.3) | 10.0(52.6) | 13.0(39.4) 38.0(38.4) | 2.0 (50.0)
46-55 | 22.0 (45.8) | 8.0 (42.1) 13.0(39.4) 39.0 (39.4) | 2.0 (50.0)
>55 | 2.0 (4.2) 0.0 (0.0) 3.0(9.0) 0.0 (0.0) 0.0 (0.0)
Knowledge
P-value® | 0.287 0.633 0.203 0.008* 0.683
P-value® | - - - -
Age range 18-30 and 46-55 0.006*
Age range 31-45 and 46-55 0.032*
Attitude
P-value' | 0.162 0.634 0.318 0.568 1.000
Practice
P-value® | 0.044* 0.174 0.466 0.676 0.121
P-value? - - - -
Age range 31-45 and > 55 | 0.031*
Age range 46-55 and > 55 | 0.049*
Education level
Elementary | 23.0 (47.9) | 9.0 (47.4) 20.0 (60.6) 60.0 (60.6) | 4.0 (100.0)
High school | 23.0 (47.9) | 4.0 (21.0) 8.0 (24.2) 28.0(28.3) | 0.0 (0.0)
Diploma | 2.0 (4.2) 5.0 (26.3) 3.0(9.1) 3.0(3.0) 0.0 (0.0
Bachelor | 0.0 (0.0) 1.0(5.3) 2.0(6.1) 8.0(8.1) 0.0 (0.0
Higher than Bachelor | 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)
Knowledge
P-value' | 0.008* 0.310 0.661 0.050* -
P-value? - - -
Elementary- High school | 0.003* 0.042*
Elementary-Bachelor | - 0.031*
Attitude
P-value' | 0.040* 0.647 0.264 0.644 -
P-value’ - - -
Elementary- High school | 0.014*
Practice
P-value' | 0.930 0.947 0.146 0.458 -
Have been educated
Yes | 41.0(85.4) | 7.0 (36.8) 7.0(21.2) 15.0 (15.2) | 1.0 (25.0)
No | 7.0(14.6) | 12.0(63.2) | 26.0(78.8) 84.0 (84.8) | 3.0 (75.0)
Knowledge
P-value® | 0.099 0.899 0.199 0.576 0.346
Attitude
P-value! | 0.597 0.865 0.522 0.007* 0.655
Practice
P-value! | 0.565 0.367 0.030* 0.934 0.180
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Have direct experience
Yes | 6.0 (12.5) | 0.0 (0.0) 2.0(6.1) 5.0(5.1) 0.0 (0.0
No | 42.0(87.5) | 19.0(100.0) | 31.0 (93.9) 94.0 (94.9) | 4.0 (100.0)
Knowledge
P-value' | 0.278 0.044* 0.547 -
Attitude
P-value® | 0.742 0.850 0.917 -
Practice
P-value® | 0.410 - 0.120 0.325 -

! result of Kruskal-Wallis test 2 result of Mann- Whitney test

*different at 0.05 significance level

4.2 Phase 2: Focus group discussion (FGD)

The researcher applied the FGD as a method to collect data from participants within the
community. There were two participant groups: 1) middleman and 2) farmers who play both
producer and trader roles in this FGD activity. The data of the FGD were observed and recorded

by tape recording and notes. The discussion is summarized by topic below.

4.2.1 Disease-related issues

Both groups had correct knowledge regarding Al. For example, they knew that virus
H5NL1 is the causative agent of HPAI and that poultry could be infected with Al and transmitted
to humans as well as other mammals. They also knew that greenish, swollen wattle and comb or
sudden death without clinical signs are major clinical signs of HPAI infection in poultry, and that
both direct contact with infected animals and indirect contact with contaminated equipment were
able to transmit HPAI between animals and from animals to humans.

Both groups had the same perception of the Al situation and were more aware and
prepared should an outbreak occur near to their community. However, the middlemen group

would like to continue to buy eggs from the farm during an outbreak, if they can sell eggs to
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consumers. Both groups had fears regarding Al because they always worked closely with
poultry/poultry products, and some of them lived on a farm or close to a poultry farm. An
outbreak of Al will result in lost income because their business cannot be run at that time.
Moreover, other members of the community will avoid them.

Since the Al outbreak occurred in Tambon Ban Klang in 2006, the producer group
thought that another outbreak would probably happen if they did not use a proper prevention,
while the middlemen group thought Al would not occur again in Tambon Ban Klang because
they trusted the disease prevention on the farms. Both were satisfied with the village surveillance
system and cooperation between producers and middlemen to prevent Al in response to Al
news, such as spraying disinfectant to vehicles and humans each time before allowing entrance

to the farm area, and cleaning egg trays before reusing.

4.2.2 Control related issues

During the recent outbreak Al, information was given to the community by the provincial
livestock officers, village health staff, Ban Klang layer’s chairman, related organizations, farm
neighbors and social media. The middlemen coped with the Al situation by stopping buying or
by returning poultry products to farms for destruction because they did not want the disease to
spread. They also waited for the poultry product movement policy from DLD before they started
their business again. This reaction was similar for the producer group: they stopped all activities
on the farm, sprayed disinfectant, asked the provincial livestock officers to investigate dead
poultry, and cooperated well with livestock officers to control the outbreak. In addition, any who

that also acted as traders stopped selling poultry products.
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Following the outbreak, the majority of compensation was given to producers rather than
middlemen. For example, the government compensated producers with the entire value of
chickens, egg products and animal feed that were destroyed. Producers were helped by the
provincial livestock officers to reconstruct the farm layout for reaching required biosecurity
standards such as increasing the distance between each layer house, decreasing the number of
layers per house and separating sick chickens to a quarantine area for treatment or destruction
without bringing them back to the flock. In addition, producers received financial support from
banks by getting the loans without interest for the first few years after re-starting business. In
contrast, middlemen did not get any compensation because their products were not destroyed,
although they could not conduct business during the outbreak period. Overall, producers were
satisfied with the support from many organizations, but they felt uncomfortable when the price

of chicken products was controlled by the department of internal trade of Thailand.

4.2.3 Participation from community related issues

Producers trust the chairman of Ban Klang’s layer cooperative and the Nakhon Phanom
livestock officers because they have definitely helped producers since the Al outbreak occurred
in 2006, while producers distrust the Ban Klang Subdistrict Administrative Organization and
would like to verify its work. The producers would be pleased to participate if requested by
either the chairman of Ban Klang’s layer cooperative or the Naknon Phanom livestock officers.
Their participation in community activities depended on the current situation and the closeness
of their relationship with those project leaders. For example, in order to prevent the introduction

of Al, producers strictly follow the instructions of the Nakhon Phanom livestock officers, such as
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spraying disinfectant within their own farm area every two weeks and spraying disinfectant on
the shared road areas every two months.

The middlemen trust the chairman of Ban Klang’s layer cooperative, the producers, the
leader of Tambon Ban Klang and the Nakhon Phanom livestock officers. However, the main
inspiration for participation in community activities comes from how much it is related to their
business, and the closeness of their relationship with the producers or villagers. In case of
prevention of Al, the middlemen help by cleaning chicken manure from the egg shells.

According to the Ban Klang’s egg collection center project, producers have a willingness
to participate because they think that the egg collection center can shore up the egg price,
increase market demand, and prevent the disease from spreading via vehicles that go through
farm areas. However, producers who also are middleman think this project will decrease their
benefit from the price gap between market channels because they would need to buy their own
product through the egg collection center at the higher price. Middlemen agreed with this project
in that it was more convenient to collect eggs in one place, although they worried that they may
get fewer egg products to sell than before. Overall, both actors said that the community activities

will succeed if they understand each other.
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CHAPTER V

DISCUSSION

The research was conducted at Tambon Ban Klang, Nakhon Phanom Meaung District,
Nakhon Phanom Province where an Al outbreak occurred in July 2006. There were 203
participants in the study including 48 layer farmers, 19 aggregators, 33 market vendors, 99
consumers and 4 processors. The number of respondents indicated a high level of participation
from the community, especially among the farmers who had almost 100 percent (48 of 49 total

Ban Klang layer farmers) and all processors participation in this study.

5.1 Discussion of research methodology
Research design and research instrument

With respect to the objective of the study, two consecutive phases of a cross-sectional
analytic study were designed. Sets of constructed questionnaires were applied for data collection.
The first draft of the questionnaire was assessed by the thesis advisor for content and valid
construction. The content and wording of the questionnaire was then pre-tested with a random
selection of five farmers, two aggregators, three market vendors, ten consumers and one
processor. Because the pre-test sample size was small and randomly selected from the same
population as the study area, the reliability of the questionnaire data could not be checked by the
Cronbach’s alpha coefficient method. However, the questionnaire was edited to contain proper
content and wording for each actor in the poultry market chain. At the suggestion of a chairman

of the Ban-Klang layer feed group, questions about farmers’ daily work patterns were also
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included in the questionnaire. Finally, the revised questionnaire was reorganized before data

collection began.

Sampling scheme

Snowball sampling was used to identify the Ban Klang layer market chain pathway,
which had not been previously described. Although the snowball technique does not yield a
random sample because of potential biases present in the process, it is a method typically used
with unknown or rare populations (Atkinson and Flint 2001). Snowball sampling is also an
inexpensive, simple and cost-effective technique (John, 2009). Nevertheless, the bias from
random sampling was reduced in this study because almost all farmers, aggregators, and all
processors participated.

Convenience and random sampling techniques were used in some actors such as market
vendors because their business is always move around; therefore, some bias could occur in this
group. For example, market vendors who lived in Tambon Ban Klang were, for the most part,
selected more heavily than vendors from other subdistricts. This was due to convenience for the
researcher to be able to visit their living place as well as the farm in order to collect data.
Consumers were randomly selected at either a farm or retail store that sold Ban Klang layer
products. All the professors whose work were related to the Ban Klang layers were selected for
this study. There was a total of four processors, three of whom lived in other subdistricts.

In addition, the results of phase 1 showed that the processor group had the highest
possibility of introduction and transmission of HPAI along the Ban Klang layer market chain
from their lowest KAP level. However, trader groups (aggregators/market vendors) were

selected instead to continue the study in phase 2 (FGD). This was done for several reasons,
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including: more frequent movement of their business, large enough sample size and the
convenience for the researcher to study. The study showed that traders had the highest frequency
of movement between farms, and because they also had a larger population than the processor
group, they had a greater chance to increase the risk of transmission along the market chain.

The FGD is part of a community-based approach that was applied in this study to
motivate participants to openly show their opinions along the constructed questions in the
activity. In-depth information that was collected from the FGD, however, because there was no
comparison between pre-test and post-test in this study the data supplies only the background for
future community-based studies in this community. Due to the date, time and place of the FGD
activity, only traders who lived in Tambon Ban Klang had the willingness to participate.
Therefore, a bias is possible from this activity, because the information from actors who live

outside of Tambon Ban Klang was missed.

5.2 Discussion of research finding
Phase 1
The first objective: To describe the poultry market chain and trade pathways for layer producers

in Tambon Ban Klang and surrounding areas.

1) Ban Klang layer market chain and trade pathway

Ban Klang layer farms are categorized among commercial poultry production systems as
having low to minimal biosecurity (sector 3) by FAO definitions (FAO 2004). Three production
pathways—eggs, spent hens and layer manure disposal pathway—were summarized in the Ban

Klang layer market chain. The study showed that there was more trade movement in the egg
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production pathway than in the spent hens or layer manure disposal pathways because of higher
consumption demand of egg and shorter shelf life than other products. Eggs were traded every
day, while spent hens and layer manure are commonly traded about every three or four months.

Eqggs and layer manure were mainly supplied within the Tambon Ban Klang, while spent
hens were predominately supplied from other subdistricts. Normally, products will be supplied
by demand and be traded inside before outside producing area. Living area of middlemen,
however, had affected to trading product partway. In this study, because of the high demand of
eggs and layer manure inside Tambon Ban Klang, these products were mainly supplied inside
Tambon Ban Klang. There was less demand of spent hens because the market for spent hen
products is limited to the consumer group that prefers the taste and is willing to purchase spent
hens for a higher price than broiler products. Therefore, majority of spent hens was traded to
other subdistrict by outside middlemen.

Only a few eggs produced by Ban Klang layers were traded to Lao at immigration
checkpoints by Lao market vendors because of the inconvenient of transportation by boat. Eggs
were traded to a small village near checkpoints. There was neither trading of spent hens nor
disposal of layer manure from Tambon Ban Klang to Laos due to a ban on poultry movements
has also been imposed along the Thai-Lao border since the outbreak of HPAI occurred in 2006.

For a disposal layer manure pathway, unfortunately, there was not enough information
from producers to link the pathway to other actors. It was probable that producers afraid this
information will be published and linked back to them if any disease or outbreak that related to
disposal layer manure occur because over 80% of them knew that Al virus can secrete from

infected poultry to feces.
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Four groups were categorized based on their role in the layer market chain: producers,
traders (aggregators/market vendors), consumers and processors. Because the scale of the Ban
Klang layer market chain is small, some actors played more than one role, particularly the
farmers. This was due to more profit coming from the price gap along the market chain. Some
farmers, however, preferred to play only a producer role because they did not want to risk not
being able to sell all of the products.

Within the spent hen and layer manure disposal pathways in Ban Klang layer Subdistrict,
actors always played more than one role because of the limitation of product, supplies, and
market demands. For example, no actors played only a trader role because not enough spent hens
were culled per farm at one time to make it worth their costs. The same case was true for the
layer manure disposal pathway. Therefore, processors also needed to play the role of trader and

buy spent hens from several farms at one time.

The second objective: To analyze the link between the poultry market chain pathways in relation

to the potential for introduction and spread of HPAL.

2) The risk of HPAI introduction and transmission along the Ban Klang layer market
chain
The survey results of questionnaire

Concern about the layer market chain has risen since the Al outbreak in 2006. The spent
hen and layer manure disposal pathways are higher-risk pathways for introduction and
transmission of HPAI than the egg products pathway. Several previous studies have illustrated

that for HPAI the highest risk transmission modes from animal to humans resulted from direct
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contact with infected or dead animals and through consuming uncooked meat from suspect
poultry.

The fecal/oral route is the primary avenue of transmitting Al virus among bird
populations and from birds to humans, especially via saliva, blood and feces. Therefore, the risk
of Al virus transmission is higher in the spent hen and layer manure disposal pathways than in
the egg product pathway. In the spent hen pathway, direct contact and consuming uncooked meat
from suspect poultry are high-risk routes to transmit Al viruses, while direct contact with poultry
feces carries the highest risk of transmitting Al in the layer manure disposal pathway. Direct
contact with feces on egg shells or feces in the transporting vehicle also increases the risk of
transmitting Al in the egg product pathway. Consumption of uncooked eggs is not
recommended, despite the fact that as yet no human case of HPAI has been reported with the
consumption of this product.

By actor role, producers have the highest chance of introducing the Al virus into the
poultry market chain because they had a higher risk of contracting Al from their constant contact
with poultry. Traders are the group with the highest possibility for spreading the disease because
their business requires frequent movement. Therefore, surveillance at producer level will provide
the best protection against the introduction of Al into the poultry market chain. Traders are also
an important group at risk for spreading the disease, especially if an outbreak occurs from their
movements.

Several implementations of educational campaigns were applied among producers and
consumers by DLD and MOPH. Producers and consumers were most concerned about a possible
outbreak because producers are the highest risk group that work closely with poultry, while Al is

a zoonotic disease that can be transmitted to consumers by consumption of diseased poultry.
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Related to study results, producers and consumers had a higher mean knowledge score than
others. It related to the finding that a greater proportion of producers were more being educated
regarding Al as compared to other actors. Among consumers, however, it showed a lowest
percentage of people being educated about Al from these campaigns. They may have learned
from media such as TV. The study showed, the educational level had an effect to the knowledge
regarding Al among producers and consumers, while there was no significant association
between previous being educated about Al and knowledge.

This study showed the accomplish of surveillance at the producer level, while at trader
level need more concern because they had a lower level of knowledge than others. Traders have
an important role in the poultry market chain because their movements carry a high risk for
spreading the disease. In addition, living area had an effect to the knowledge level of actors
because traders and processors who lived outside Tambon Ban Klang, where the outbreak
occurred in 2006, seemed to have lower knowledge levels than others actors. It may cause people
who lived in the area of the previous outbreak were more aware, being educated about Al and
willing to participate in the surveillance system than were people in other areas.

For the relationship between knowledge (K), attitude (A) and practice toward prevention
and control of Al (P), the association between KAP was found in the study, but it was not
congruent with the four types of KAP relationship model by Manoonpeju conclusion (1988). It
may cause by information bias that the actors knew what they should do to prevent and control

of Al, but they were afraid to tell their actual doing that against it.
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The third objective: To determine the risk of HPAI introduction and transmission along the

poultry market chain using a community-based approach (CBA)

The focus group discussion activity

A risk of HPAI introduction and transmission along the poultry market chain was other
actors did not realize that they were also an important role that possible to cause the problem.
Information gleaned from the FGD activity revealed that other actors expected an efficient
system for prevention of HPAI at the producer level. For example, the traders thought that Al
would not recur again in the Tambon Ban Klang because they trust the disease prevention at the
farm. Producers also realized that a recurrence of Al will probably happen again in their area if
they do not use proper prevention.

A key stakeholder is an important person who influences the willingness of the
community to participate. Community participation will increase if the activity has an acceptable
project leader. In this study, the producers trusted the chairman of Ban Klang’s layer feed group,
as well as the Nakhon Phanom Provincial livestock officers, because of their eagerness to help
since the Al outbreak occurred in 2006. The producers were pleased to participate requested by
either the chairman of the Ban Klang’s layer feed group or the Naknon Phanom Provincial
livestock officers. Their participation in community activities depended on the current situation
and their relationship with those project leaders.

In addition, advantageous or disadvantageous effects depend on the willingness of
participation from the community. More will participate if they lose less of their benefits. For

example, the producers had more willingness to follow the outbreak control policy than the
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middlemen because almost all of their loss was compensated by the government, while the
middlemen did not get any compensation even though their business was impacted.

Therefore, strategy planning or policy should be revised based on how it impacts all
people associated with the issue. Revisions should be made before the plan is announced. This
will reduce the reluctance that some people may feel to participate and also minimize future
problems. Nevertheless, when the best solution must be implemented even though it may
negatively affect some group, the key stakeholder is an important person who can help achieve

that goal in the community.
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CHAPTER VI

CONCLUSION AND RECOMMENDATIONS

Phase 1 part 1. The poultry market chain and trade pathways for layer producers in Ban
Klang Subdistrict and surrounding areas.

This study considered four main actors; producers, traders (aggregators/market vendors),
consumers and processors, and three main product pathway; eggs, spent hens, and disposal of
layer manure, in the Ban Klang layer market chain. Trading movement in egg production
pathways occurred every day, while layer manure was traded approximately once every three to
four months. The products mainly supplied Tambon Ban Klang by market vendors and were less
frequently traded to farther areas when there was a greater demand by aggregators. For cross-
border trade, only a small number of eggs produced by Ban Klang layers were traded to Laos at
immigration checkpoints by Lao market vendors. There was neither trading of spent hens nor
disposal of layer manure from Tambon Ban Klang to Laos. There was only one-way direction for

production flow from producers through consumers.

Phase 1 part 2. The risk of HPALI introduction and transmission along the Ban Klang layer
market chain

Spent hens and layer manure disposal pathways are considered higher risk pathways for
the introduction and transmission of HPAI than the egg pathway because of the fecal/oral route
for transmitting Al virus. The farmers (producers) had the highest risk of contracting the Al virus

because of their constant proximity to poultry that related to all three production pathways, while

102



traders had the highest risk of transmitting the Al virus in the layer market chain because their
businesses required movement from farms to farms.
The knowledge, attitude and practice regarding HPAI along the poultry market chain
Approximately 50 percent of respondents had a high level of knowledge regarding Al.
Producers had the highest percentage of high-level knowledge, while processors had the highest
percentage of a low-level knowledge. The fact that producers had the highest percentage of
high-level knowledge may provide an opportunity for efficient intervention. As producers are at
the very beginning of the market chain, assuming that good knowledge contributes to good
animal health preactices, then the risk of contracting Al for the rest of the actors in the chain will
be reduced. Most respondents had positive attitudes towards community participation in an Al
surveillance system. Some attitudes towards avian influenza, however, carried a risk for
introduction and transmission of the Al virus, as well as some inaccurate beliefs. Over 80 percent
of producers and consumers had high scores for positive practice behavior regarding prevention
of HPAI, while approximately half of traders (aggregators/market vendors) and 100 percent of
the processors had a medium level of positive practice behaviors. The results indicated that the

level of practice behavior was not necessarily related to knowledge or attitude level.

Factors associated with KAP toward avian influenza

Five variables (gender, age, educational level, being educated and direct experience
regarding Al) were assessed for their effect in relation to both knowledge and attitude among the
actors in the layer poultry market chain. The study showed that knowledge, attitude and practice
toward Al of each actor in the Ban Klang layer market chain were influenced by different

factors. Gender was associated with KAP of producers. There was no association between the
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KAP of aggregators and the five variables. Additionally, although the association between
knowledge, attitude, and practice regarding Al among the actors in the poultry market chain was
found in the study, it was not congruent to the four types of the KAP relationship model by
Manoonpeju conclusion (1988). Therefore, the future community-based activities could be

adjusted for appropriateness in each participant group by an influenced factor.

Phase 2. Focus discussion group activity (FDG)

In-depth information from traders was taken from two FDG: (1) middlemen and (2)
farmers who played both producer and trader roles. The study demonstrated that middlemen are
not expected to be involved in the prevention of HPAI at the producer level. The middlemen
have not taken action to participate in the offer to implement preventive measures for HPAI.
Nevertheless these middlemen play an important role in the poultry market. Furthermore,
keystakeholders are critical in conveincing the community on specific procedures to enhance the
HPAI control measures. Therefore, these people should be engaged in future planning for HPAI

control efforts.

Limitation of the study

1. The attempt to check the reliability of the data by using Cronbach’s alpha coefficient method
in the questionnaire was not successful due to the small pre-tested sample size that randomly
sub-selected from the same population as the study area. Therefore, the data and results must
be described with more caution.

2. Potential bias may have occurred in the sampling method where samples were not randomly

selected. The sampling techniques used in this study were considered appropriate for the
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nature of the participating actors or the only option feasible during the time of the study. The
results of this study may not be generalized beyond the study population. Despite the
limitation, the researcher attempted to minimize possible selection biases in the study using
various selection techniques. For instance, instead of sampling, the entire population of
producers in this community was choosen. In addition, a snowballing technique was used to
recruit traders/aggregators, which this technique was described elsewhere (Coryn et al. 2007,
Hanneman and Riddle 2005, Heckathorn 2002) as appropriate for when it was not possible
to identify participants using conventional methods.

There was a potential for information bias. To minimize the impact of literacy and to
maximize cooperation, face-to-face interviews were carried out. However, being confronted
with the interviewers, respondents might be reluctant to respond with the truth of their
practice behavior regarding prevention and control of Al. The researcher attemted to
crosscheck interviewees’ responses with the researcher’s own observation when an
interview was conducted. While interview biases might also have inheritedly occurred, the
biases would be minimal as there is only one interviewer for the entire study.

The traders were selected for continued study in phase 2 (FDG) instead of processors for
several reasons, including: more frequent movement of their business, large enough sample
size, and the proximity of their living area to the study. The study also showed that the
processor group showed the highest possibility of introduction and transmission of HPAI
along the Ban-Klang layer market chain. Nevertheless, it was not feasible to recruit them in

the study.
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5.

In-depth information was collected from the FDG. However, because there was no way to
compare results between pre-test and post-test in this study, these data are useful only for

background and future community-based approach studies in this community.

Recommendations

1.

In Ban Klang layer market chain, the Ban Klang feedmill is the main supplier of animal feed
to all the farms. It is a center place for farmers to buy animal feed and use their own vehicles
to transport animal feed from the feedmill to farm. However, the study showed, there were
possible risks of transmission the Al virus due to inappropriate biosecurity at this place. For
example, there was seldom spraying of disinfectant to vehicles before entering the feedmill
area. Also, plastic feed bags were used by several farms without proper disinfection before
reusing. Therefore, the biosecurity should be more strict at this place. Possible measures are
disinfection of incoming and outgoing vehicles, which can be done by having a disinfectant
pond that all vehicle must go through before entering the feedmill area. Risks associated
with reusing plastic feed bags can be minimize by using disposable bags or having them
disinfected properly before reusing them.

Cross-border trade was not a main channel to trade the products from the Ban Klang to Lao
PDR. This was due to the inconvenience of transportation by boat across the borders.
However, the logistics of transportation and movement of goods and products have been
significantly improved between Thai-Lao borders as well as with other countries in the
Southeast Asian region. This is evident through the ongoing construction of the bridge
connecting between Thailand’s Nakhonphanom Province and Lao’s Khammouan Province,

which would be officially opened in November 2011. It is envisaged that this added
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convenience will facilitate trades between the two countries and will inevitably influence
patterns of animal and animal product trades. It is thus recommended that ongoing
monitoring of value chain, trade patterns, as well as their impacts on transboundary animal
diseases risks be carried out to ensure appropriate and timely provisions of animal disease
control interventions.

The study showed the importance of maintaining awareness of all stakeholders on Al
prevention and control. Farmers’ vigilance may be depleted over time if there is no
perceived risk. It is pertinent to determine appropriate communication campaign to ensure
continuing cooperation of relevant stakeholders. While disease control policies are in place,
it is also recommended that the effectiveness of such policies is periodically monitored for
compliance.

Among processor group, several normal operations posed risks of introduction and
transmission the HPAI along the Ban Klang layer market chain. Examples of risk behaviors
were management by-products with quicklime in reused animal plastic feed bags and kept in
their living area, no sewage treatment prior to releasing to public wastewater treatment
system. Moreover, the average KAP score of processors was lower than other actors in the
study. Therefore, the processors should be more educated about how to prevent the
introduction and transmission of Al as their role. Their processing areas should be
periodically checked by Nakhon Phanom provincial livestock officers for proper biosecurity
as a slaughter house level following Ministerial regulations of slaughter house (MOAC
2012). If the processors do not change or improve their processing area reach to minimal

requirement during the given time period, their slaughter house may need to be closed.
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According to the result of FDG activity, middlemen are not expected to be involved in the
prevention of HPAI at the producer level. They did not realize that they were also an
important role that possible to introduction and transmission the disease along the layer
market chain. Therefore, keystakeholders should be engaged in future planning for HPAI
control efforts because they are critical in conveincing the community on specific
procedures to enhance the HPAI control measures.

From FDG result, key stakeholders were important individuals who influenced the
willingness of the community to participate. While some groups naturally resisted
participation, these stakeholders positively influenced them so that the community can
achieve an effective disease prevention plan. Therefore, the community-based approach will
achieve greater success if the key stakeholders are involved at the beginning, such as during
construction of the disease control activities.

As a study result, no variable was associate to KAP to all actors. Only some variables
associated to KAP of some actors. It may because of only 5 variables (gender, age,
educational level, being educated and experienced toward Al) were studied, while other
variables may have an effect to KAP. Therefore, a further study should include variables
such as socioeconomic status and culture which are an important factor in the KAP study. In
addition, the community activities should be adjusted appropriately for each participant
group by influence factors to achieve surveillance system. For example, activity among male
producers will be different from female producers.

The association between KAP was not congruent in the four types of the KAP relationship
model presented by Manoonpeju conclusion (1988) in this study. For instance, the study

revealed that been educating people to have more knowledge and will lead them to have a
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better practice behavior may be not followed the theory. This may be related to the type of
interview (face to face). Actors may be not truthful in their responses if they know that
certain knowledge and practices are not appropriate. Therefore, their responses are mainly to
satify the interviewer. Therefore, different approaches would be required in a surveillance
system in order to specific critic monitor the practice behavior. Serious actions should be

followed if the procedures are not applied.
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APPENDIX |

Questionnaire of risk assessment of highly pathogenic Avian Influenza (H5N1) along layer

market chain

Questionnaire series for survey about risk of introduction and spread of Avian Influenza (H5N1)
in each actor along layer market chain in Ban Klang Sub-district, Nakhon Phanom Meuang

District, Nakhon Phanom Province, Thailand.

The questionnaire is constructed specifically for each actor in the market chain. It is divided into

three basic parts, including:

1. Interviewing questionnaire for risk assessment of the layer market pathway.

2. Observational questionnaire for risk assessment of the layer market pathway. Only the
questionnaire for the producer includes this part.

3. Interviewing questionnaire for Knowledge, Attitude, and Practice survey about Avian

Influenza prevention and control measure.

The actors in the market chain include:

1. Producer (layer farmer)

2. Middle Man (collector/trader/market vendor)
3. Processor/Slaughter House

4, Consumer
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Questionnaires for each actor in the market chain

Producer Section (layer farmer)

The questionnaire includes all three basic parts.

Part 1. Interviewing questionnaire for producers for risk assessment of the layer market
pathway in Ban Klang Sub-district, Nakhon Phanom Meuang District, Nakhon Phanom
Province, Thailand.

Instructions: Please mark an “x” in the box o provided or fill in the blank if applicable.
Part 1.1 Related channels for producers

1. Are you a member of the Ban Klang Layer raiser and feed group?

O yes 010, DECAUSE. ...ttt aea e
2. What is the source of your animal feed? (can check more than 1)

0 Ban Klang feed group

O private feed supplier/poultry shop (specifiy)......... CoONtact NO......ovvvveeriiniennannnns

o feed mill of company o Laemthong CO. o United o Betagro oother..................
3. Why did you choose that source(s)? (please choose the reason that effect you most)

O price o relationship O contract

O convenience 0 other (specify)........ooeviiiiiininn.

4. How do you transport the animal feed from the source to your farm?

O by your vehicle

o feed supplier delivers feed

5. What type of vehicle is used to transport the animal feed to your farm?

O open truck O closed truck 0 motor bicycle

O tractor O other (specific)........................
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6. What do you do with the feed bags when they are empty? (can check more than 1)

0 reuse in Ban Klang feed group

O reuse to collect layer manure

O reuse for layer feed within the farm

0 Other (SPECITY ). ettt e
7. Do you use the food bags that you reuse in Ban Klang feed group in layer household?
o yes 0 no

8. Do you sell layer manure?

If the answer is “no” to question &, then proceed to question 17.

9. What container do you use to pack layer manure for sale?

O reuse plastic feed bag from your own farm

O reuse plastic feed bag from buyer

O use container (specify).............ooeeeiinnnt. from your own farm

O use container (specify).............ooeveiinnt. from buyer

10. What do you charge for one container of layer manure?.....bath/.....(unit)

11. How would you describe the moisture content of the layer manure that you sell?
O dry O moist O wet

12. What is the labor source of packing layer manure to container?

0 one of household labor 0 outside labor

13. Does the person who pack layer manure to container be the same person who raise layer?

O yes O no
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14. Once the manure is purchased, how is it transported to the buyer?

O farm vehicle transports manure to buyer o buyer transports the manure from the farm

15. What type of vehicle is used to transport layer manure from the farm to the buyer?

O open truck 0 closed truck omotor bicycle oother (specify).......

16. How often do you sell layer manure?

0 once a week 0 once every two weekso once a month oother (specify)......

17. Do you use fertilizer made from layer manure in your farm?

o yes 0 no

18. What is the moisture content of the layer manure that you use to fertilize plants in your farm?

O dry O moist O wet

Part 1.2 Live poultry

Spent hen Sick layer/ Unhealthy layer
dead layer
19. What market channels do you | o trader/collector o trader/collector o trader/collector
use to sell your poultry? (can check | o retail seller o retail seller o retail seller
more than 1) O processor/slaughter | o processor/slaughter | o processor/slaughter
O consumer O consumer O consumer

20. How many poultry do you sell at
one time with that channel?
21. How do you sell poultry to the | o transport to buyer O transport to buyer O transport to buyer

buyer? O buyer transports | O buyer transports | O buyer transports
from farm from farm from farm

22. What type of vehicle is used to | o open truck O open truck 0 open truck

transport poultry? O closed truck 0 closed truck O closed truck
0 motor bicycle 0 motor bicycle 0 motor bicycle
oother............... oother............... oother...............

23. What type of container is used to | o plastic o plastic o plastic

package the poultry for the buyer? 0 Aluminum 0 Aluminum 0 Aluminum
oother................ o other............. other.......cooeeene...

24. How do you manage sick layers or unhealthy layers?
O separate from flock in a quarantine zone and give supportive treatment; return hens to flock

when they recover or look better
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O separate from flock in quarantine zone and give supportive treatment; sell hens when
they recover or look better

O separate from flock in a quarantine zone and sell them as soon as possible

O separate from flock in a quarantine zone and bury/burning it as soon as possible

25. How do you dispose of a dead layer?

O consume within household

O bury in the farm area

O burn in a poultry incinerator

o sell to buyer.............. (SPECIEY ) ettt
26. What is the source of your farm’s water supply?

O from river O groundwater O other (specify)......
27. Has your farm ever passed the layer standards of the Department of Livestock Development?

O YeS, SINCC.....ovvrrrennnnnn. Ono, because........cvvvvvvviinnnnn...
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Part 2. Observational questionnaire for producers for risk assessment of the layer market
pathway in Ban Klang Sub-district, Nakhon Phanom Meuang District, Nakhon Phanom

Province, Thailand.

Yes/have/do No/don’t have/ Not
don’t do sure

1. Are there other poultry farmers in the area?

2. Do other farmers raise other animals such as dogs or
cats in the area?

3. Does the farm have disinfectant equipment/zone to use
on any vehicles before they enter?

4. Does the farm have a disinfectant container for workers
to use before entering the layer house?

5. Does the farm have a disinfectant zone for dipping egg
trays?

6. Is the disinfectant zone/container/equipment in good
working condition?

7. Do farmers use different egg tray between farm and
zone of collected egg?

8. Isadifferent egg tray used in the zone for collected eggs
and for the buyer?

9. Does the collected egg zone have any means to prevent
eggs from contact with waterfow!?

10. Does the feed storage area have any means to prevent
contact with waterfowl!?

11. Do the layer houses have nets to prevent the vector of
HPAI from entering the house?

12. Do workers use masks and gloves when they work with
the layers?

13. Do workers wash their hands before leaving work?

14. Avre the eggs washed/cleaned before they are sold?

15. After workers finish washing/cleaning the eggs, do they
wash their hands?

16. Does the farm have a separate zone for sick layers or
unhealthy layers?

17. Does the farm have a poultry incinerator?

18. Does sewage from farm contaminate the community
water supply?
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Part 3. Interviewing questionnaire for producers for Knowledge, Attitude and Practice
survey about Avian Influenza prevention and control in layer farms in Tambon Ban Klang,
Nakhon Phanom Meuang District, Nakhon Phanom Province, Thailand.
Background:
1. Have you ever attended, been trained or participated in activity that educated about Avian
Influenza?
Ooyes when.............ooooeininn.n. DY ettt
O no
2. Have you ever had direct experience with Avian Influenza?
O yes from
O your animals were suspected to infect/infected Avian Influenza

0 a household member(s) was suspected to be infected with Avian Influenza

Part 3.1 Knowledge

1. What is the causative agent of Avian Influenza?

O virus O bacteria O parasite o don’t know

2. What animals can be infected with Avian Influenza?(can check more than 1)

o only chickens O poultry O mammals 0 don’t know

3. What are the major signs and symptoms in poultry infected with High Pathogenic Avian
Influenza (HPAI)?

O depressed, greenish and swollen wattle and comb, swelling in the neck and feet, anorexia,

cough, sneezing, diarrhea, sudden death without clinical signs
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O depressed, greenish watery diarrhea, sneezing, swelling around the eyes and neck
0 don’t know
4. Are there methods to treat poultry infected with HPAI?
O yes O no o don’t know
5.How is HPAI transmitted between animals? (can check more than 1)
O direct contact with infected bird or animal
O direct contact with dead chickens and eating uncooked meat from dead chickens
O contact with secretions from infected animals or birds such as feces, saliva, mucus and tears.
Ocontact with equipment such as cages, egg trays or vehicles that have been contaminated with
secretions from infected animals or birds
0 don’t know
6. Can HPAI be transmitted to eggs?
O yes O no o don’t know
7. Can HPAI be transmitted from animals or birds to humans?
O yes O no o don’t know
8. Can HPAI be transmitted from person to person?
O yes because........oouvuevuvvninnnn.. O0NO0 DECAUSE. ..euveniiiiiiiiiiiii e
0 don’t know
9. How are humans infected with HPAI?
O direct contact with infected birds or animals
o direct contact with dead chickens or eating uncooked meat from dead chickens

o contact with secretions from infected animals or birds such as feces, saliva, mucus and tears.
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ocontact with equipment such as cages, egg trays or vehicles contaminated with secretions from
infected animals or birds

0 don’t know

10. What signs and symptoms are seen in people suspected to have HPAI infection?

0 high fever, headache, cough, sneezing, sore throat, muscle aches, difficult breathing

O jaundice, anorexia, weakness and depression

0 don’t know

11. Which behavior carries a high risk for transmitting HPAI to humans?

O eating uncooked meat from sick chickens

O eating uncooked eggs

0 both

0 don’t know

12. How much important is HPAI to the farming community?

O the high mortality rate affects only chickens

O the high mortality rate affects all poultry

O there is a high mortality rate in poultry and other animals, but not humans, can be infected

O there is a high mortality rate in poultry, and both animals and humans can be infected

13. In an area contaminated with Avian Influenza, who is most susceptible to acquiring an
infection?

O children O adults oelderly O children and elderly

14. What actor in the poultry market chain has the greatest risk of infection and transmitting
HPAI? (can check more than 1)

o farmer o trader/collector/market vendor
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o business that deals with live chickens

O consumer

Part 3.2 Attitude

oetc (specify)

0 business that deals with poultry products

Agree/satisfied

Do not agree/
not satisfied

Not sure

15.

Avian Influenza is a preventable disease

16.

Infected chickens cannot be treated

17.

Infected people cannot be treated

18.

Avian Influenza is a harmful disease because it can
mutate and cause severe outbreaks among humans

19.

Waterfowl are a reservoir for Avian Influenza

20.

Infected animals can shed Avian Influenza virus,
although they don’t show clinical signs

21.

Direct contact with sick chickens increases the risk
of Avian Influenza infection

22.

Eating uncooked meat from sick chickens increases
the risk of Avian Influenza infection

23.

Eating uncooked eggs from a contaminated area
increases the risk of Avian Influenza infection

24.

Using the same vehicle to transport poultry and
humans increases the risk of Avian Influenza
infection

25.

Contaminated equipment, cages, plastic feed bags,
boots, clothes can spread Avian Influenza

26.

Infected animals can shed Avian Influenza especially
in secretions such as feces, saliva, mucus and blood

27.

People who work with poultry or poultry products
have a greater risk for becoming infected with Avian
Influenza

28.

If people in poultry-related jobs have clinical signs
of high fever, shivering, sore throat, or difficult
breathing, they should see a doctor as soon as
possible

29.

Using a disinfectant or soap to clean equipment,
cages, clothes, etc. can prevent infections/spread of
Avian Influenza

30.

Your group has a greater risk of HPAI infection

31.

What do you think of a policy to destroy all poultry
within 5 km of an infected area?

32.

What do you think of a policy to destroy poultry
only within the infected area, to increase surveillance
and test for the disease in the surrounding area?

33.

If your chickens die suddenly or get sick from an
unknown cause over the course of more than one
day, you must inform the Livestock Officer

34.

What do you think about compensation money from
the government if your chickens have to be
destroyed?

35.

Do you think this area is at risk for HPAI to reoccur?

36.

Do you think this area should have a good
surveillance  system involving  community
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participation in order to prevent reoccurrence of
HPAI?

Part 3.3 Practices

At all times Sometimes No

37. Do you raise other poultry on your farm?

38. Do you raise other animals such as dogs or cats on your farm?

39. Do you properly protect yourself before contacting sick or
dead chickens by wearing personal protection equipment such
as a mask, gloves, an apron and boots?

40. When you finish your work, do you wash your hands and any
equipment used with the chickens?

41. Do you use soap or disinfectant to clean your hands and
equipment?

42. Do you use disinfectant to dip/wash any egg trays that you get
from the outside?

43. Do you dip your boots in disinfectant before entering the
layer house?

44. Do you spray disinfectant on vehicles before they enter your
farm?

45. Do you separate egg trays inside the farm from those that
come from the outside?

46. Do you ask for permission of movement Day Old Chick from
DLD before replace it in your farm?

47. If household member had flu-like symptoms, would you seek
the help of a physician right away?

48. Do your workers who handle the poultry or poultry products
have a heath check every year?

49. If sudden unexplained deaths occur among your chickens
over more than one day, do you report it to the livestock
officer?

Middleman Section (collectors/traders/market vendors)

Questionnaire includes two interviews, one for risk assessment and one for the Knowledge,
Attitude and Practice survey

Part 1. Interviewing questionnaire for middle men for risk assessment of the layer market
pathway in Tambon Ban Klang, Nakhon Phanom Meuang District, Nakhon Phanom
Province, Thailand.

1. What type of poultry products do you buy? (can check more than 1)

O eggs o live chickens O layer manure O other (specify)......
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2. Products from how many farms are usually included in one load?

ol 0 2-3 0 more than 4

3. What type of vehicle is used to transport those products from the farm?

O open truck O closed truck O motor bicycle

O tractor 0 other (specify).........cooeveiiiinni.

4. What is your reason for buying the products from that source? (please choose the reason that
effect you most)

O price O relationship O contract

O convenience 0 other (specify)........cooovveiiiinin.

5. Do you use same vehicle that transports chickens to transport other poultry?

o yes 0 no

6. Do you use same vehicle that transports poultry to transport people?

o yes 0 no

7. How do you sell your products?

o sell to retail seller................... o sell to market vendor............ o sell to consumer
O sell to processor...................... 0 other (specify)........cooovviiiiiiin.n.

8. Where do you sell your products?

9. Do you use your own packaging such as egg trays or cages?
o yes O no
10. What is the packaging material?

O plastic o metal/aluminum owood O other (specify)......
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Part 2. Interviewing questionnaire for middle men for the KAP survey about Avian
Influenza prevention and control in Tambon Ban Klang, Nakhon Phanom Meuang
District, Nakhon Phanom Province, Thailand.
Background:
1. Have you ever attended, been trained or participated in activity that educated about Avian
Influenza?
oyes when............. )P
O no
2. Have you ever had direct experience with Avian Influenza?
O yes from
O your animals were suspected to infect/infected Avian Influenza

0 a household member(s) was suspected to be infected with Avian Influenza

Part 2.1 Knowledge

1. What is the causative agent of Avian Influenza?

O virus O bacteria O parasite o don’t know

2. What animals can be infected with Avian Influenza?(can check more than 1)

0 only chickens O poultry O mammals o don’t know

3. What are the major signs and symptoms in poultry infected with High Pathogenic Avian
Influenza (HPAI)?

O depressed, greenish and swollen wattle and comb, swelling in the neck and feet, anorexia,

cough, sneezing, diarrhea, sudden death without clinical signs
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O depressed, greenish watery diarrhea, sneezing, swelling around the eyes and neck
0 don’t know
4. Are there methods to treat poultry infected with HPAI?
O yes O no o don’t know
5. How is HPAI transmitted between animals? (can check more than 1)
O direct contact with infected bird or animal
O direct contact with dead chickens and eating uncooked meat from dead chickens
O contact with secretions from infected animals or birds such as feces, saliva, mucus and tears.
Ocontact with equipment such as cages, egg trays or vehicles that have been contaminated with
secretions from infected animals or birds
0 don’t know
6. Can HPAI be transmitted to eggs?
O yes O no o don’t know
7. Can HPAI be transmitted from animals or birds to humans?
O yes O no o don’t know
8. Can HPAI be transmitted from person to person?
O YesS because........ouvvuvneenennennnnn. O0NO0 DECAUSE. ..euveneiiiitiitiiii e
0 don’t know
9. How are humans infected with HPAI?
O direct contact with infected birds or animals
O direct contact with dead chickens or eating uncooked meat from dead chickens

o contact with secretions from infected animals or birds such as feces, saliva, mucus and tears.
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ocontact with equipment such as cages, egg trays or vehicles contaminated with secretions from
infected animals or birds

0 don’t know

10. What signs and symptoms are seen in people suspected to have HPAI infection?

0 high fever, headache, cough, sneezing, sore throat, muscle aches, difficult breathing

O jaundice, anorexia, weakness and depression

0 don’t know

11. Which behavior carries a high risk for transmitting HPAI to humans?

O eating uncooked meat from sick chickens O eating uncooked eggs

0 both 0 don’t know

12. How much important is HPAI to the farming community?

O the high mortality rate affects only chickens

O the high mortality rate affects all poultry

O there is a high mortality rate in poultry and other animals, but not humans, can be infected

O there is a high mortality rate in poultry, and both animals and humans can be infected

13. In an area contaminated with Avian Influenza, who is most susceptible to acquiring an
infection?

O children O adults oelderly O children and elderly

14. What actor in the poultry market chain has the greatest risk of infection and transmitting

HPAI? (can check more than 1)

O farmer O trader/collector/market vendor
O business that deals with live chickens O business that deals with poultry products
O consumer O etc (SPecify)...cevvriiiiiiiiiii
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Part 2.2 Attitude

Agree/ Do not agree/ | Not sure
satisfied not satisfied

15. Avian Influenza is a preventable disease

16. Infected chickens cannot be treated

17. Infected people cannot be treated

18.

Avian Influenza is a harmful disease because it can
mutate and cause severe outbreaks among humans

19.

Waterfowl are a reservoir for Avian Influenza

20.

Infected animals can shed Avian Influenza virus,
although they don’t show clinical signs

21.

Direct contact with sick chickens increases the risk of
Avian Influenza infection

22.

Eating uncooked meat from sick chickens increases
the risk of Avian Influenza infection

23.

Eating uncooked eggs from a contaminated area
increases the risk of Avian Influenza infection

24.

Using the same wvehicle to transport poultry and
humans increases the risk of Avian Influenza infection

25.

Contaminated equipment, cages, plastic feed bags,
boots, clothes can spread Avian Influenza

26.

Infected animals can shed Avian Influenza especially
in secretions such as feces, saliva, mucus and blood

27.

People who work with poultry or poultry products
have a greater risk for becoming infected with Avian
Influenza

28.

If people in poultry-related jobs have clinical signs of
high fever, shivering, sore throat, or difficult
breathing, they should see a doctor as soon as possible

29.

Using a disinfectant or soap to clean equipment, cages,
clothes, etc. can prevent infections/spread of Avian
Influenza

30.

Your group has a greater risk of HPAI infection

3L

What do you think of a policy to destroy all poultry
within 5 km of an infected area?

32.

What do you think of your group plays important role
to prevent spread of the disease?

33.

What do you think of law of animal movement?

34.

What do you think of policy to quarantine poultry
product when the outbreak of HPAI occur?

35.

What do you think of a policy to destroy poultry only
within the infected area, to increase surveillance and
test for the disease in the surrounding area?

36.

If your chickens die suddenly or get sick from an
unknown cause over the course of more than one day,
you must inform the Livestock Officer

37.

What do you think about compensation money from
the government if your chickens have to be destroyed?

38.

Do you think this area is at risk for HPAI to reoccur?

39.

Do you think this area should have a good surveillance
system involving community participation in order to
prevent reoccurrence of HPAI?
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Part 2.3 Practice

At all times Sometimes | No

**Please skip to 46 if you do not trade spent hens.**

40. Do you properly protect yourself before contacting sick or dead
chickens by wearing personal protection equipment such as a
mask, gloves, an apron and boots?

41. When you finish your work, do you wash your hands and any
equipment used with the chickens?

42. Do you use soap or disinfectant to clean your hands and
equipment?

43. Do you use same vehicle to transport chicken and other
poultry?

44. Do you use same vehicle to transport poultry and human?

45. If sudden unexplained deaths occur among your chickens
during transportation, do you report it to the livestock officer?

46. Do you dip/wash egg trays with disinfectant before reuse it?

47. Do you spray disinfectant on vehicles before they enter your
farm?

48. Do you separate egg trays inside the farm from those that come
from the outside?

49. Do you use your own packaging such as egg trays,cage?

50. Do you return poultry product to seller if you can’t sell all of
them?

51. If household member had flu-like symptoms, would you seek
the help of a physician right away?

52. Do your workers who handle the poultry or poultry products
have a heath check every year?

Processing Section (processor/slaughter housel

Questionnaire includes two interviews, one for risk assessment and one for the KAP survey

Part 1. Interviewing questionnaire for processors for risk assessment of the layer market
pathway in Tambon Ban Klang, Nakhon Phanom Meuang District, Nakhon Phanom
Province, Thailand.

1. What kind of poultry do you process? (can check more than 1)

O spent hens o sick chickens oDunhealthy chickens O other.........

2. What type(s) of poultry products do you buy? (can check more than 1)

O live poultry 0 dead poultry O carcasses

3. What source do you use for these products? (can check more than 1)
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Ofarm ..o 0 middle man.................. oother (specify)........

4. What is your reason for choosing that source? (please choose the reason that effect you most)
O price O relationship O contract

O convenience 0 other (specify)........cooovveiiiinin.

5. How many poultry do you usually buy at one time from that source? .............cccccevuvenenne.

6. How is your purchase delivered to your location?

O transported by farm owner...............coooviiiiin..

O transported by middle man......................o

O you transport the poultry from the farm to your location

oother (specify)..................

7. Do you use your own packaging (such as cages) when you buy chickens from that source?
o yes 0 no

8. What is the packaging material?

O plastic 0 metal/aluminum owood O other (specify)......

9. Where do you sell your processed poultry?

O direct to consumer 0O sell to market vendor o sell to tradero other (specify)......

10. How many processed poultry do you usually sell at one time to the buyer?.....................
11. What is the source of the water supply for your processing area?

o from river O groundwater O other (specify)............

12. How do You Manage the SEBWAGE? .........ccviiiiieiie ettt ae e re e

13. How do you manage by-products SUCH S CarCasSeS? ........ccccvverveereeiiveesieesireesieesveeneens
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Part 2. Interviewing questionnaire for processors for the KAP survey about Avian
Influenza prevention and control in Tambon Ban Klang, Nakhon Phanom Meuang
District, Nakhon Phanom Province, Thailand.
Background:
1. Have you ever attended, been trained or participated in activity that educated about Avian
Influenza?
OYES WHeN.. ..ot DY
O no
2. Have you ever had direct experience with Avian Influenza?
O yes from
O your animals were suspected to infect/infected Avian Influenza

0 a household member(s) was suspected to be infected with Avian Influenza

Part 2.1 Knowledge

1. What is the causative agent of Avian Influenza?

O virus O bacteria O parasite o don’t know

2. What animals can be infected with Avian Influenza?(can check more than 1)

0 only chickens O poultry O mammals o don’t know

3. What are the major signs and symptoms in poultry infected with High Pathogenic Avian
Influenza (HPAI)?

O depressed, greenish and swollen wattle and comb, swelling in the neck and feet, anorexia,

cough, sneezing, diarrhea, sudden death without clinical signs
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O depressed, greenish watery diarrhea, sneezing, swelling around the eyes and neck

0 don’t know

4. Are there methods to treat poultry infected with HPAI?

O yes O no o don’t know
5. How is HPAI transmitted between animals? (can check more than 1)

O direct contact with infected bird or animal

O direct contact with dead chickens and eating uncooked meat from dead chickens

O contact with secretions from infected animals or birds such as feces, saliva, mucus and tears.
Ocontact with equipment such as cages, egg trays or vehicles that have been contaminated with
secretions from infected animals or birds

0 don’t know

6. Can HPAI be transmitted to eggs?

O yes O no o don’t know
7. Can HPAI be transmitted from animals or birds to humans?

O yes O no o don’t know
8. Can HPAI be transmitted from person to person?

OYeS Decause.......cocovvviviiiiiiiiiiiniiennn, Onobecause........oeovveevninnennnn..
0 don’t know

9. How are humans infected with HPAI?

O direct contact with infected birds or animals

0 direct contact with dead chickens or eating uncooked meat from dead chickens

o contact with secretions from infected animals or birds such as feces, saliva, mucus and tears.
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Ocontact with equipment such as cages, egg trays or vehicles contaminated with secretions from
infected animals or birds

0 don’t know

10. What signs and symptoms are seen in people suspected to have HPAI infection?

0 high fever, headache, cough, sneezing, sore throat, muscle aches, difficult breathing

O jaundice, anorexia, weakness and depression

0 don’t know

11. Which behavior carries a high risk for transmitting HPAI to humans?

O eating uncooked meat from sick chickens

O eating uncooked eggs

0 both

0 don’t know

12. How much important is HPAI to the farming community?

O the high mortality rate affects only chickens

O the high mortality rate affects all poultry

O there is a high mortality rate in poultry and other animals, but not humans, can be infected

O there is a high mortality rate in poultry, and both animals and humans can be infected

13. In an area contaminated with Avian Influenza, who is most susceptible to acquiring an
infection?

O children O adults oelderly O children and elderly

14. What actor in the poultry market chain has the greatest risk of infection and transmitting
HPAI? (can check more than 1)

o farmer o trader/collector/market vendor
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0 business that deals with live chickens 0 business that deals with poultry products

O consumer gete (SPECify)...oveinniiiiiiii i

Part 2.2 Attitude

Agree/satisfied | Do not agree/ Not
not satisfied sure

15. Avian Influenza is a preventable disease

16. Infected chickens cannot be treated

17. Infected people cannot be treated

18. Avian Influenza is a harmful disease because it can
mutate and cause severe outbreaks among humans

19. Waterfowl are a reservoir for Avian Influenza

20. Infected animals can shed Avian Influenza virus,
although they don’t show clinical signs

21. Direct contact with sick chickens increases the risk
of Avian Influenza infection

22. Eating uncooked meat from sick chickens increases
the risk of Avian Influenza infection

23. Eating uncooked eggs from a contaminated area
increases the risk of Avian Influenza infection

24. Using the same vehicle to transport poultry and
humans increases the risk of Avian Influenza
infection

25. Contaminated equipment, cages, plastic feed bags,
boots, clothes can spread Avian Influenza

26. Infected animals can shed Avian Influenza
especially in secretions such as feces, saliva, mucus
and blood

27. People who work with poultry or poultry products
have a greater risk for becoming infected with Avian
Influenza

28. If people in poultry-related jobs have clinical signs
of high fever, shivering, sore throat, or difficult
breathing, they should see a doctor as soon as
possible

29. Using a disinfectant or soap to clean equipment,
cages, clothes, etc. can prevent infections/spread of
Avian Influenza

30. Your group has a greater risk of HPAI infection

31. What do you think of your group plays important
role to prevent spread of the disease?

32. What do you think of law of biosecurity of slaughter
house?

33. What do you think of slaughter house should be
located away from community?

34. What do you think of policy to quarantine poultry
product when the outbreak of HPAI occur?

35. Do you think this area is at risk for HPAI to
reoccur?
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36. Do you think this area should have a good
surveillance  system  involving ~ community
participation in order to prevent reoccurrence of
HPAI?

Part 2.3 Practice

At all times Sometimes No

37. Do you properly protect yourself before contacting sick or
dead chickens by wearing personal protection equipment
such as a mask, gloves, an apron and boots?

38. When you finish your work, do you wash your hands and
any equipment used with the chickens?

39. Do you use soap or disinfectant to clean your hands and
equipment?

40. Do you spray disinfectant on vehicles before they go out
from processing area?

41. Do you use your own packaging such as cage?

42. Do you check your standard of processing level of DLD?

43. Do you use same vehicle to transport chicken and other
poultry?

44. Do you use same vehicle to transport poultry and human?

45, If household member had flu-like symptoms, would you
seek the help of a physician right away?

46. Do you return poultry product to seller if you can’t sell all
of them?

47. Do your workers who process the poultry have a heath
check every year?

48. If sudden unexplained deaths occur among your chickens
during transportation, do you report it to the livestock
officer?

Consumer Section

Questionnaire includes two parts, one for risk assessment and the other for the KAP survey

Part 1. Interviewing questionnaire for consumers for risk assessment of the layer market
pathway in Tambon Ban Klang, Nakhon Phanom Meuang District, Nakhon Phanom
Province, Thailand.

1. What type(s) of poultry products do you buy? (can check more than 1)

O live poultry 0 dead poultry O processed poultry O carcasses O eggs

2. From what source do you purchase these products? (can answer more than 1)

Ofarm ..., omiddleman............oooeiiiiin.



O Processing house..........ocovvvviiiiinniennnnnnn Oomarket.........oooviiiiiiiiiiinn..

O other (specify)........

3. What is your reason for choosing that source? (please choose the reason that effect you most)
O price O relationship O convenience O other (specify)......

4. How many poultry do you usually buy at one time from that source? .............cccocevvvnnne

5. How does your purchase get from that source to you?

O transported by farm owner........................ O transported by middleman.........

O transported by processor............ O you transport it from...............

O other (SPecific).......ooeviiiiiiiiiiii i,

6. Do you use your own packaging (such as cages) when you buy chickens from that source?

o yes 0 no

7. What is the packaging material?

O plastic 0 metal/aluminum owood O other (specify)......

8. If you buy live chickens for consumption, do you process them yourself?

o yes 0

9. If you process chickens yourself, how do you dispose of the carcasses?

O bury O burning o feed to animals

O throw in garbage O other (SPeCify).....couiveiiiiiii

10. If you process chicken yourself, what is the source of the water supply in your processing
area?

O from river O groundwater O other (specify)......
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Part 2. Interviewing questionnaire for consumers for the KAP survey about Avian
Influenza prevention and control in Tambon Ban Klang, Nakhon Phanom Meuang
District, Nakhon Phanom Province, Thailand.
Background:
1. Have you ever attended, been trained or participated in activity that educated about Avian
Influenza?
OYeS When......ooooiiiiiiiii e DY .
O no
2. Have you ever had direct experience with Avian Influenza?
O yes from
O your animals were suspected to infect/infected Avian Influenza

0 a household member(s) was suspected to be infected with Avian Influenza

Part 2.1 Knowledge

1. What is the causative agent of Avian Influenza?

O virus o bacteria O parasite o don’t know

2. What animals can be infected with Avian Influenza?(can check more than 1)

0 only chickens O poultry O mammals o don’t know

3. What are the major signs and symptoms in poultry infected with High Pathogenic Avian
Influenza (HPAI)?

O depressed, greenish and swollen wattle and comb, swelling in the neck and feet, anorexia,

cough, sneezing, diarrhea, sudden death without clinical signs
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O depressed, greenish watery diarrhea, sneezing, swelling around the eyes and neck

0 don’t know

4. Are there methods to treat poultry infected with HPAI?

O yes O no o don’t know

5. How is HPAI transmitted between animals? (can check more than 1)

O direct contact with infected bird or animal

o direct contact with dead chickens and eating uncooked meat from dead chickens

O contact with secretions from infected animals or birds such as feces, saliva, mucus and tears.
Ocontact with equipment such as cages, egg trays or vehicles that have been contaminated with
secretions from infected animals or birds

0 don’t know

6. Can HPAI be transmitted to eggs?

O yes O no o don’t know

7. Can HPAI be transmitted from animals or birds to humans?

O yes O no o don’t know

8. Can HPAI be transmitted from person to person?

Oyes because............cooeeeennn.. Onobecause............oevuvnnn. 0 don’t know

9. How are humans infected with HPAI?

O direct contact with infected birds or animals

O direct contact with dead chickens or eating uncooked meat from dead chickens

o contact with secretions from infected animals or birds such as feces, saliva, mucus and tears.
ocontact with equipment such as cages, egg trays or vehicles contaminated with secretions from

infected animals or birds
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0 don’t know

10. What signs and symptoms are seen in people suspected to have HPAI infection?

0 high fever, headache, cough, sneezing, sore throat, muscle aches, difficult breathing

O jaundice, anorexia, weakness and depression

0 don’t know

11. Which behavior carries a high risk for transmitting HPAI to humans?

O eating uncooked meat from sick chickens

O eating uncooked eggs

0 both

0 don’t know

12. How much important is HPAI to the farming community?

O the high mortality rate affects only chickens

O the high mortality rate affects all poultry

O there is a high mortality rate in poultry and other animals, but not humans, can be infected

O there is a high mortality rate in poultry, and both animals and humans can be infected

13. In an area contaminated with Avian Influenza, who is most susceptible to acquiring an
infection?

O children O adults celderly O children and elderly

14. What actor in the poultry market chain has the greatest risk of infection and transmitting

HPAI? (can check more than 1)

0 farmer O trader/collector/market vendor
O business that deals with live chickens 0 business that deals with poultry products
O consumer gete (SPECify)...ovviiniiiiiiiiiee
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Part 2.2 Attitude

Agree/satisfied

Do not agree/
not satisfied

Not
sure

15.

Avian Influenza is a preventable disease

16.

Infected chickens cannot be treated

17.

Infected people cannot be treated

18.

Avian Influenza is a harmful disease because it
can mutate and cause severe outbreaks among
humans

19.

Waterfowl are a reservoir for Avian Influenza

20.

Infected animals can shed Avian Influenza virus,
although they don’t show clinical signs

21.

Direct contact with sick chickens increases the
risk of Avian Influenza infection

22.

Eating uncooked meat from sick chickens
increases the risk of Avian Influenza infection

23.

Eating uncooked eggs from a contaminated area
increases the risk of Avian Influenza infection

24.

Using the same vehicle to transport poultry and
humans increases the risk of Avian Influenza
infection

25.

Contaminated equipment, cages, plastic feed bags,
boots, clothes can spread Avian Influenza

26.

Infected animals can shed Avian Influenza
especially in secretions such as feces, saliva,
mucus and blood

27.

People who work with poultry or poultry products
have a greater risk for becoming infected with
Avian Influenza

28.

If household member have clinical signs of high
fever, shivering, sore throat, or difficult breathing,
they should see a doctor as soon as possible

29.

Using a disinfectant or soap to clean equipment,
cages, clothes, etc. can prevent infections/spread
of Avian Influenza

30.

Your group has a greater risk of HPAI infection

31.

If live chicken that you buy from seller have
suspected symptom of HPAI, you must inform
Livestock officer

32.

Do you think this area is at risk for HPAI to
reoccur?

33.

Do you think this area should have a good
surveillance  system involving community
participation in order to prevent reoccurrence of
HPAI?
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Part 2.3 Practice

At all times

Sometimes

No

** if you do not slaughter chicken by yourself, please skip to 37**
34,

Do you properly protect yourself before contacting sick or
dead chickens by wearing personal protection equipment
such as a mask, gloves, an apron and boots?

35.

When you finish your work, do you wash your hands and any
equipment used with the chickens?

36.

Do you use soap or disinfectant to clean your hands and
equipment?

37.

Do you eat cooked chicken and cooked egg?

38.

If household member had flu-like symptoms, would you seek
the help of a physician right away?

39.

Do you report to livestock officer when you see suspect
H5N1 chicken?
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APPENDIX I

Verbal consent to participate in a research project

Colorado State University

My name is Ms. Patchara Limhapirom and | am a researcher from the Clinical Science
Department, Colorado State University, USA. | am conducting a research project under the
guidance of Dr. Mo Salman. The project is investigating the flow of poultry in the market chain
and at what points the risks are greater for transmission or spread of Avian Influenza from the

farms to consumers.

You can provide valuable information for this study by answering several questions
regarding your normal operation of your work and knowledge, attitude and practice of Avian
Influenza. This activity will take approximately 30 minutes. If you do not understand a question

or any part of the study process, you can ask me until you are satisfied that you understand.

Your participation in this research is voluntary. You can stop participating in the study at
any time. If you decide not to participate, it will not affect you in any way. While participating
in this study will give no direct benefits to you, we hope to gain information that will benefit

your community in the future.

The information you give will be combined with information from other people taking
part in the study. You will not be identified in these written materials. We may publish the
results of this study. Throughout the study all of your information will be kept private. At the end
of the study your information may be shown to certain persons or institutes, but only for

academic purposes.
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It is not possible to identify all potential risks in research procedures, but I have taken

reasonable safeguards to minimize any known or potential risks.

Therefore, do you wish to participate this study?

o If yes, let’s begin from answering several questions which are included both closed-

ended and open-ended questions.

o If no, thank you for your time, have a nice day.
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Verbal consent to participate in a research project

Colorado State University

My name is Ms. Patchara Limhapirom and | am a researcher from the Clinical Science
Department, Colorado State University, USA. | am conducting a research project under the
guidance of Dr. Mo Salman. The project is investigating the flow of poultry in the market chain
and at what points the risks are greater for transmission or spread of Avian Influenza from the
farms to consumers.

You are invited to be in a group discussion with other people to provide valuable
information on your knowledge, attitude and practices toward controlling the Avian Influenza.
This discussion will take approximately 2 hours. If you do not understand a question or any part

of the study process, you can ask me until you are satisfied that you understand.

Your participation in this research is voluntary. You can stop participating in the study at
any time. If you decide not to participate, it will not affect you in any way. We will pay $7 cash

to you for your participation.

We will collect information by taking notes and using a tape recorder. The information
you give will be combined with information from other people taking part in the study. You will
not be identified in these materials. We may publish the results of this study, but your name will
not be included. Throughout the study all of your information will be kept private. At the end of
the study your information may be shown to certain persons or institutes, but only for academic

purposes.
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It is not possible to identify all potential risks in research procedures, but | have taken

reasonable safeguards to minimize any known or potential risks.

Therefore, do you wish to participate in this study?
o If yes, I will announce the date, time and place of meeting at a later time.

o If no, Thank you for your time. Have a nice day
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APPENDIX 11l

Focus discussion group guide

Theme

e Disease-related issues
1. Knowledge, attitude, and perception of Avian Influenza (Al)
a. Whatis Al?
b. What causes Al?
c. What animals can be infected with Al?
d. What are transmission modes of Al?
e. What did you do when you heard about Al? Why?
f.  Areyou afraid of Al? Why?
g. Do you think your group is at risk for infection with Al? Why?
h. Do you think Al in your community is gone, present, or will come again?
e Control-related issues
2. Measures taken during the recent outbreak
a. What information was given to people in the community?
b. What did you, as an actor in the market chain, do during the recent outbreak of Al to cope
with the situation? Why?
c. What did your community do during the recent outbreak of Al to cope with the outbreak?
Why? What were the results?
d. What support did you receive from local authorities during the outbreak (education,

compensation, and other types of support)?

194



e. Was the support appropriate and relevant to the situation?
e Community participation-related issues
3. Surveillance
a.  Who are the trusted/authoritative voices specifically on Al-related issues?
b. What are the motivations and barriers for people to implement the actions?
c. What are the reactions of the community and suggestions regarding specific interventions

for Al prevention?
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