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Introduction

African swine fever (ASF) is a highly contagious viral disease domestic pigs
and wild boar. With mortality rate close to 100%, it decimates entire herds and
causes heavy economic losses for farmers. ASF has been reported in Africa,
America, Europe and Asia (WHO 2023). In Cambodia and Laos, the first cases of
ASF were recorded in 2019 (FAO 2023a).

Small pig farmers are major players in the pig industry in many countries,
particularly in Southeast Asia. In Cambodia and Laos, 80% of pigs are reared by
small-scale producers (Deka et al. 2014). They manage areas of a few hectares,
practise traditional extensive livestock farming often combined with land cultivation
and employ family labour (FAO 2013). These farming systems generally have a low
level of biosecurity, so they are hit hard by ASF.

Analysing the behaviour of a population in relation to a disease is fundamental
to understanding what drives the spread of the disease and identifying potential
levers for action. The Knowledge, Attitudes and Practices (KAP) survey used in
epidemiology meets this objective by documenting the degree of understanding of the
disease, the perception of importance of the risk and the actions taken (WHO 2008).

This study is part of the BIG (Biosecurity in plG production) project, an
international cooperation programme aimed at improving biosecurity in pig farms in
South-East Asia as part of the fight against African swine fever. The consortium
implementing the project is managed by the Ecole Nationale des Services
Vétérinaires - France Vétérinaire International (ENSV-FVI). The project is funded by
the Ministry Europe and Foreign Affairs and the Standard and Trade Development
Facility (SDTF). The non-governmental organisation Agronomes et Vétérinaires sans
Frontiéres (AVSF) is one of the partners. Operating in Laos and Cambodia, AVSF
supports peasant agriculture and small-scale family farming in rural areas to help
these communities fight poverty and make a living from their work.

Four years after the introduction of ASF in Cambodia and Laos, this CAP
survey of small pig is the first to be carried out on ASF in these two countries.
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PART 1. BIBLIOGRAPHICAL STUDY

African swine fever and its impact on pig farming in Laos
and Cambodia
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l. General information on African swine fever

1.1. Etiology

African swine fever (ASF) is caused by a DNA virus belonging to the
Asfaviridae family (genus Asfivirus), of which it is the only representative. ASF virus is
a double-stranded, enveloped, icosahedral DNA virus 200 nm in diameter (WHO
2022; Salas, Andrés 2013).

Outer Envelope

-_Capsid SMH I
) b ¢ .ft;';'t,',f(f'
=—Inner membrane !._.{,"f','f;, 9500059000
== Matrix shell 'fi';r&'r.‘a!,g ;
B NI I Y

T=—Genomic DNA

Figure 1: Structure of the African swine fever virus
(ViralZone, Swiss Institute of Bioinformatics 2023)

The genetic structure of the virus is complex, and it exhibits considerable
genetic variability. Twenty-four genotypes have been identified on the basis of
sequencing of the gene coding for the p72 capsid protein. The genome has five
multigene families whose variations are responsible for the strain's degree of
virulence and escape from the host immune response (Sanchez-Vizcaino et al.
2019).

1.2. Species affected

ASF is a contagious disease affecting wild and domestic swine. The domestic
pig (Sus scrofa domesticus) and wild boar (Sus scrofa) are the most susceptible
species and develop a variety of clinical signs with a high mortality rate. On the other
hand, the African suidae, warthog (Phacochoerus spp.), bushpig (Potamochoerus
spp.) and hylochoer (Hylochoerus meinertzhageni) are infected asymptomatically and
constitute a reservoir for the virus. Peccaries (Tayasu pecari, Catagonus wagneri and
Dicotyles tajacu), which belong to the family Tayasuidae, are considered resistant to
the virus (Brown et al. 2018). Soft ticks of the genus Ornithodoros also harbour the
virus and act as a biological vector in Africa (WHO 2022). ASF does not affect
humans (WHO 2022).
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1.3 Pathogenesis

Viral replication and necrosis

Depending on the virulence of the strain, clinical manifestations vary in
severity. After infection, the virus multiplies in the monocytes and macrophages of the
mandibular lymph nodes (Gémez-Villamandos et al. 2013). It then spreads to
numerous organs via the blood and lymph, in particular lymphoid organs such as
lymph nodes and the spleen, followed by the liver, kidney and lungs. Viral replication
induces necrosis of the infected macrophage (Sanchez- Cordoén et al. 2021). In the
final phase of the disease, other cell populations become the site of viral replication,
but these events appear to have a minor effect on the pathogenesis of the disease
(Gomez-Villamandos et al. 2013).

Phagocytic activation and cytokine storms

Phagocytic activation of both infected and uninfected macrophages is
characterised by cell hypertrophy, lysosome proliferation and the presence of
phagocytosed cellular debris (Gomez-Villamandos et al. 2013). Despite the necrosis
induced by viral replication, macrophage numbers increase and secretory activity
intensifies. Pro-inflammatory cytokines (mainly TNFa and IL-1) are produced in large
quantities, causing a significant febrile syndrome.

Haemorrhage and disseminated infravascular coagulation

Haemorrhage is a recurrent clinical sign of ASF, regardless of the virulence of
the strain. It is not due to virus replication in capillary endothelial cells but to their
phagocytic activation, as in macrophages (Goémez-Villamandos et al. 2013). The
resulting endothelial hypertrophy obstructs the capillary lumen, leading to an increase
in intravascular pressure and disorganisation of intercellular junctions. This leads to
haemorrhage and oedema. The endothelial lesions activate the coagulation cascade,
rapidly leading to a state of disseminated intravascular coagulation characteristic of
acute APP. In the kidneys in particular, severe vasodilatation is observed, with
increased vascular permeability leading to oedema and diapedesis of red blood cells
(Gémez-Villamandos et al. 1995).

Thrombocytopenia

As a result of the haemorrhage, abundant compensatory platelet production
begins three days post-infection (Gémez-Villamandos et al. 2013). The constant
strain on megakaryocytes results in platelet production running out of steam:
thrombocytopenia is observed six days post-infection (Gémez-Villamandos et al.
2013).

Lymphopenia

Lymphoid depletion affects lymph nodes, the spleen and lymphoid tissues
associated with mucous membranes. Massive apoptosis of lymphocytes is observed
in these organs. Viral replication is not observed in the
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B and T lymphocytes and has therefore been ruled out as a cause of apoptosis.
Apoptosis appears to be induced by the action of cytokines released by infected
monocytes and macrophages (Salguero et al. 2005).

Splenomegaly and congestion of the spleen

In the red pulp of the spleen, macrophages surround the smooth muscle cells.
Macrophage necrosis following viral replication leads to exposure of the basal lamina,
activating the coagulation cascade and the deposition fibrin (Gomez-Villamandos et
al. 1996). The accumulation erythrocytes and vascular changes lead to spleen
hypoxia and lymphoid depletion in the later stages of the disease (Carrasco et al.
1995). The spleen then becomes hyperhaemic and enlarged.

Pulmonary oedema

In the lungs, phagocytic activation of intravascular macrophages causes
alveolar oedema, which is the cause of death both acute and sub-acute forms
(Gomez-Villamandos et al. 2013).

I.4. Epidemiology

l.4.a. Virus survival in infectious substances

The ASF virus is highly resistant in the external environment, particularly when
bound to a protein carrier (blood, serum, even putrefied tissues) (ANSES 2019).
Table 1 below summarises the survival times of the virus in different environments.

Table 1. Virus survival in different matrices
(based on ANSES 2019 and EFSA Panel on Animal Health and Welfare 2014)

Matrix Virus survival time

Air HaIf—I!fe of 19 minutes .
Half-life of 5 minutes at >30% humidity

Water 2 months at room temperature

Fabrics

- Dried meat 4 months at room temperature

- Chilled meat
- Bone marrow
- Rate

5 months at 4°C
6 months at room temperature
9 months at room temperature

Blood and serum

18 months at room temperature

Corpses
(putrefied blood)

3 months after burial
6 months on the surface

8.5 days at 4°C

Faeces 3.7 days at 37°C
Urine 15.3 days at 4°C
2.9 days at 37°C
Slurry 126 days minimum, at 4°C and 17°C

Inert substrates

70 days in blood on a wooden surface
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l.4.b. Resistance to physical treatment
The ASF virus is tolerant to a wide range of temperatures and pH levels.

¢ Heat

The virus is inactivated by heating to 60°C for 30 minutes and 56°C for 70
minutes (ANSES 2019). However, it is resistant to freezing and can survive for
several months or even years in frozen meat (ANSES 2019). It has also been shown
to survive in refrigerated blood for six years (FAO 2001).

e The pH

In serum, the virus is stable for seven days in a pH range of 4 to 13 (ANSES
2019). A study on the supernatant of viral cultures showed that the virus takes longer
to be inactivated at basic pH (50 hours at pH=12.6) than at acidic pH (4 hours at
pH=2.7) (ANSES 2019). Heat and pH inactivation times seem to depend on the
matrix used, and are higher on an organic support (ANSES 2019).

e Irradiation with ultraviolet radiation

Ultraviolet irradiation appears to be effective on cell cultures with the aim of
inactivating the virus (ANSES 2019). However, this physical treatment method has
not been studied on other media.

l.4.c. Transmission

Direct transmission

Transmission by direct contact between swine occurs via secretions and
excretions (saliva, nasal and genital secretions, urine, faeces). An infected pig
excretes the virus 24 to 48 hours before showing the first clinical signs (FAO 2001).
During the acute phase, large quantities of virus are present in excretions, secretions
and particularly in the blood. In fact, viral titres ranging from 10° to 108 4apsomL have
been detected in blood and 102 to 104 HabsomL in rectal and nasal swabs (Guinat et al.
2014). The duration of viremia varies according to the virulence of the strain,
averaging 10 days. If the pig survives, the presence of the virus in excretions can last
for another 30 days (Sanchez-Vizcaino et al. 2012).

Indirect transmission
Several media are implicated in the indirect transmission of the virus:

o Oily water

Low-cost swill is often used by small pig producers to feed their animals. This type
of feed includes kitchen scraps and food waste and, as a result, sometimes contains
pigmeat, which may be contaminated (Penrith 2020). Swill is frequently implicated in
epidemic outbreaks (see 1.5 Worldwide distribution).
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* Pigmeat waste or swine carcasses

Free-ranging pigs and wild boar, which may forage for food in rubbish dumps, are
particularly at risk and likely to spread the disease (EFSA Panel on Animal Health
and Welfare 2014). Infected carcasses left in the environment can contaminate soil
and watercourses.

* Vehicles, clothing, footwear and equipment

Because the virus is so resistantit can survive for several days or even weeks on
inert surfaces (ANSES 2019). The human factor is thus greatly involved in the spread
of the disease.

e Aerosols
Transmission is possible via aerosols, but only over short distances and within the
same farm (Main et al. 2022).

¢ latrogenic transmission

latrogenic transmission of the virus via contaminated needles can occur in a
context where it is tempting to vaccinate against classical swine fever, which is
caused by another virus, or to administer antibiotic treatment against swine mullet
(FAO 2001).

Transmission by vector

» Ticks of the genus Ornithodoros

While their role in the transmission of ASF has been proven in Africa and southern
Europe, it has not yet been demonstrated in Asia (Gaudreault et al. 2020). Ticks
become infected by taking a blood meal from pigs or warthogs, which harbour the
virus asymptomatically. They turn transmit the virus during the next blood meal
(Mulumba-Mfumu et al. 2019).

* Biting insects

Studies seem to suggest a role for flies of the genus Stomoxys in the transmission
of the disease (Mellor et al. 1987; Stelder et al. 2023), particularly through the
ingestion of flies that have fed on the blood of a sick pig (Olesen et al. 2018).

.5. Worldwide distribution

African emergence

ASF was first described in Kenya in 1921 (Montgomery 1921). Other
outbreaks were reported in South Africa and Angola. The disease spread across the
continent, reaching West Africa in the 1950s (Penrith et al. 2013). Since then, ASF
has been endemic in sub-Saharan Africa. The epidemiological cycle in Africa is
complex and involves Ornithodoros moubata ticks and wild suids, which act as
reservoirs for the virus (Mulumba- Mfumu et al. 2019).
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First introduction in Europe

In 1957, ASF was introduced into Portugal through the distribution to pigs of
swill carried on an airliner from Angola (Dixon et al. 2019). The virus then spread the
Iberian Peninsula and then to several European countries. Outbreaks were observed
in France (1964, 1967, 1974), Italy (1967, 1968, 1969), Malta (1975), Belgium (1985)
and the Netherlands (1986) (Cwynar et al. 2019). The Caribbean and Brazil (1978)
were also affected (Dixon et al. 2019). Strict culling of infected herds, hunting of wild
boar and increased biosecurity on pig farms eradicated the disease from these
territories. Sardinia is a notable exception: ASF has been endemic there since 1978
despite the measures put in place to eradicate it (Cwynar et al. 2019).

The European epizootic (since 2007)

In 2007, a ship from southern Africa carrying contaminated pork products
landed in Georgia. Stored in a landfill site on the shores of the Black Sea, this waste
was consumed by wild boar and pigs in semi-liberty, rapidly leading to a resurgence
of the disease in domestic swine (Rowlands et al. 2008). The virus (genotype II)
spread rapidly in the Caucasus region, reaching Armenia, Azerbaijan and then
Russia, where it circulates widely in wild boar populations (Dixon et al. 2019). Ukraine
recorded its first cases in 2012, followed by Belarus in 2013. The disease spread to
neighbouring countries, Poland and the Baltic States (2014), the Czech Republic and
Romania (2017), Hungary and Bulgaria (2018). In September 2018, cases were
detected in wild boar populations in Belgium, several thousand kilometres from the
nearest European outbreaks. The Belgian epizootic was brought under control in
October 2020. New cases were reported in Greece in February 2020 and in Germany
in September 2020. Italy (excluding Sardinia) was the last European country to
record new cases (January 2022) (ADIS 2022; WHO 2022).

On 1 January 2023, the virus was actively circulating in Eastern Europe,
Germany and ltaly, both wild and domestic fauna. France has been free of the virus
since 1994, but biosecurity measures have been stepped up at the German and
Italian borders. All the strains identified are of genotype I, derived from the virus
isolated in Georgia in 2007.

The Asian epizootic (since 2018)

In 2018, the virus was introduced into Asia for the first time in Liaoning
province in north-eastern China, in domestic pigs (Zhou et al. 2018). Genotypic
studies revealed complete similarity with strains isolated in Georgia in 2007 (Zhou et
al. 2018), suggesting importation from Russia or Europe. Despite control measures
put in place by the Chinese authorities, the disease is spreading rapidly due to the
distribution of swill to pigs, illegal local trade in infected pigs and the movement of
vehicles and people (Zhou et al. 2018). In January 2019, Mongolia recorded its first
cases. The disease then spread to South Asia where it hit Vietham and Cambodia
hard. In June 2019, Laos reports its first outbreaks. Over the course of 2019, Hong
Kong, North Korea, the Philippines, Indonesia, Laos and South Korea all reported
outbreaks.
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Burma, South Korea and Timor-Leste also detected the presence of ASF on their
territory. India (2020), Bhutan (2021) and recently Thailand (January 2022) and
Nepal (March 2022) have also declared themselves affected (FAO 2023a).

-
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Figure 2: Worldwide distribution of confirmed outbreaks of African swine fever in domestic

and wild swine between August 2022 and August 2023.
(FAO 2023b)

1.6 Clinic

The incubation period varies from 4 to 19 days, 3 to 4 days for the acute form
(WHO 2022). Clinical presentation depends on the virulence of the strain (Hui et al.
2023).

High-acuity form
Pigs are most often found dead without prodromal signs.

Acute form

The mortality rate is close to 100% in 6 to 13 days (up to 20 days) (WHO
2022). Pigs present with fevers of up to 42°C and a deterioration in their general
condition, with depression and anorexia. The skin turns red, and haemorrhagic and
cyanotic areas are visible, particularly on the ears, tail, distal extremities of the limbs
and ventral abdomen (Beltran- Alcrudo et al. 2017) (Figure 3). Digestive clinical signs
such as vomiting, sometimes haemorrhagic diarrhoea, constipation and abdominal
pain may occur. Epiphora and mucopurulent discharge are also observed. Dyspnoea,
accompanied in the final stages by bloody foam from the mouth and nasal passages,
is a sign of pulmonary oedema, a frequent cause of death (Sanchez-Cordén et al.
2021). Nervous signs such as convulsions may develop a few hours before death. A
pregnant sow can abort at any stage of gestation (Beltran- Alcrudo et al. 2017).
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Subacute form
Clinical signs are milder than in the acute form and last for up to 30 days. The
mortality rate varies, ranging from 30 to 70% (WHO 2022).

Chronic form

It develops over 2 to 15 months and is manifested by irregular peaks of fever,
weight loss, respiratory signs of pneumonia, skin signs necrosis and ulcers, arthritis
and pericarditis. (WHO 2022).

Figure 3: Clinical signs in a domestic pig with acute African swine fever. Erythema and cyanosis
of the ears (a) and distal extremities of the limbs (b).

Photos: Sanchez-Cordon et al. 2021

.7 Lesions

Acute form

Marked haemorrhagic lesions are seen in the renal, mesenteric and
gastrohepatic lymph nodes (Beltran-Alcrudo et al. 2017; Sanchez-Cordon et al. 2021)
(Figure 4). The organs are congested and haemorrhages are visible on the surface of
the serosa. Petechiae line the kidneys as well as larynx and bladder (Beltran-Alcrudo
et al. 2017). Splenomegaly is often present. Pleural, pericardial and peritoneal
effusions are common (Beltran-Alcrudo et al. 2017) . More specifically, oedema of the
gallbladder and colonic mesentery may be observed (OMSA 2022).

Chronic form

Reported lesions include interstitial pneumonia, fibrinous pericarditis and
adenomegaly (Beltran-Alcrudo et al. 2017).
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Figure 4. Lesions in the acute form of African swine fever
(a) Splenomegaly and congestion of the spleen (b) Adenomegaly of the renal lymph nodes
(c) Adenomegaly of the gastrohepatic lymph nodes

Photo: Sanchez-Corddn et al. 2021

1.8. Immunity and vaccine research

Humoral and cellular immunity

Antibodies are detectable in the blood 7 to 12 days after the first clinical signs
(FAO 2001) and can persist for several years. Seropositive sows can transmit
antibodies to piglets via colostrum (Zhu 2022). The neutralising effect of antibodies
remains controversial in the literature (Escribano et al. 2013; Montoya et al. 2021;
Zhu 2022). Their protective effect appears to be mediated by Complement
Dependent Cytotoxicity (CDC) and Antibody Dependent Cell-mediated Cytotoxicity
(ADCC), as demonstrated in vitro (Montoya et al. 2021; Zhu 2022). T cells,
particularly CD8+ T cells, also play an important role in protective immunity against
ASF virus (Oura et al. 2005).

Vaccine research

The development of a vaccine is one of the priorities of ASF research, but is
encountering a number of difficulties due to the complexity of the virus and the
immune mechanisms involved. The virus has a number of unusual characteristics,
such as extreme glycosylation and low surface density of envelope proteins (Zhu
2022). It is also capable of modulating the host immune response and implements
complex evasion strategies (Blome et al. 2020). However, Vietnam has recently
developed two inactivated vaccines which are the first be marketed: "NAVET
ASFVAC" since June 2022 and "AVAC" since January 2023 (Tran et al. 2022; FAO
2023a). After conclusive trials (FAO 2023a), these vaccines are currently awaiting
authorisation for worldwide export (FAO 2023a).
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1.8 Diagnosis
1.9.a. Differential

It necessarily involves classical swine fever, which presents identical clinical
signs and lesions. A sample must be sent to the laboratory to differentiate between
the two. Other diseases that share part of the clinical picture must also be taken into
account, such as porcine dysgenic and respiratory syndrome, porcine rouget,
salmonellosis, Aujeszky's disease in young pigs, pasteurellosis or any other cause of
septicaemia (Beltran-Alcrudo et al. 2017; WHO 2022).

1.9.b. Laboratory

Viral identification

For identification of the virus, the samples to be collected are blood taken on
ethylene-diamine-tetra-acetic acid (EDTA) at the start of the febrile syndrome, or from
dead animals - lymph nodes, spleen, kidney, lungs and spinal cord, refrigerated at
4°C.
The laboratory tests recommended by WHOA are polymerase chain reaction (PCR)
or quantitative PCR (PCRq) and virus culture on pig leukocytes with identification by
haemadsorption or immunofluorescence (WHOA 2021).

Serological tests

Given the absence of vaccines, the presence of antibodies is indicative of
infection with the ASF virus. The most commonly used test is the enzyme-linked
immunosorbent assay (ELISA). Confirmation by other serological methods, indirect
tests using immunofluorescence, indirect immunoperoxidase test (IPT) or Western
Blot (OMSA 2021), is recommended.

1.9. Prophylaxis

Prevention

Countries that are still free of ASF are encouraged to set up surveillance
programmes to detect the disease early on their territory. Imports of pigs and pig
products must be subject to increased vigilance, as must the management of waste
from aircraft or cargo ships from countries that are not free of the disease. Training
programmes for farmers and veterinarians can help raise awareness of ASF. Finally,
biosecurity measures tailored to the needs of livestock farms are the most effective
bulwark against the disease.

Offensive measures

These measures are recommended by the FAO and are subject to national
regulations. In the event of an outbreak, a zoning system is set up concentrically
around the outbreak, with an infected zone and a protected zone.
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surveillance. In the infected area, the aim is to eliminate the source of infection and
prevent it spreading. The pigs are slaughtered by the veterinary services, and the
corpses are burnt or buried deep underground. The farm is placed in quarantine, with
a ban on the export of pig products or equipment. The premises, equipment and
vehicles were cleaned and disinfected. An epidemiological investigation is carried out
to identify the source of the infection and its potential spread to other farms. The
surveillance zone is subject to special vigilance and biosecurity measures are being
stepped up. Pig movements are monitored and permits are issued by the health
authorities.

1.10 Biosafety

Biosecurity is the cornerstone of the fight against African swine fever. In
anticipation of the following section, we will deal here with the measures
recommended for small-scale pig farms, which are mainly found in South-East Asia.
These farms have limited financial resources and are unlikely to be able to implement
costly measures.

According to the FAO, biosecurity refers to all management and physical
measures aimed at reducing the risk of introducing, maintaining and spreading
animal diseases, infections or infestations to, from and within animal populations
(Bremang et al. 2022). Several key biosecurity points can be implemented by small-
scale producers, depending on their needs and motivation.

Housing

Free-ranging pigs are the farming system most at risk from the introduction
and transmission of ASF (FAO, OIE and World Bank 2010). Pigs must be confined to
pens or buildings, taking into account economic constraints.

Visitors

Visitors must not be allowed to enter piggeries. If they are, they must be
provided with special clothing and footwear, or the opportunity to disinfect their
footwear (Bremang et al. 2022). Vehicles must be cleaned and disinfected frequently.
The veterinary surgeon and the intermediaries who buy the pigs from the farm are
also affected by this measure. If possible, a parking area should be provided outside
the farm.

Introducing animals

In order to control the risk of virus introduction, the number of incoming
animals must be limited and come from disease-free sources. New arrivals should be
isolated for a minimum period of 14 days being integrated into the herd (Bremang et
al. 2022). In order to limit the movement of boars between farms for breeding,
artificial insemination is recommended. A
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One possible alternative is to keep a boar in common for each village, thus avoiding
multiple movements between villages (FAO, OIE and World Bank 2010).

Animal health

It is advisable to run the animals in bands, separating them according to their
immune status: piglets, sows and boars. Not only does this provide better animal
health management, it is also more cost-effective (FAO, OIE and World Bank 2010).
Furthermore, a sick animal must be isolated immediately. Vaccinating pigs against
classical swine fever helps to limit its circulation on farms. Vaccination campaigns
can be organised by local authorities or non-governmental organisations in the field.

Power supply

Swill and table scraps fed to pigs should be avoided wherever possible. The
use of agricultural co-products is encouraged, with commercial feed remaining the
best but most expensive option (FAO, OIE and World Bank 2010). If swill cannot be
avoided, it should be boiled for a minimum of 30 minutes to inactivate the virus
(Bremang et al. 2022). Food and water should be stored away from possible
contamination by wildlife.

Farm hygiene

Specific clothing and footwear should be used when handling pigs. A
dedicated changing area should be provided, with a clear demarcation between clean
and dirty areas. Hand washing and disinfection are also recommended. Tools must
be specific to pig care and to each band, and equipment must be cleaned and
disinfected regularly. Cleaning is an essential step prior to disinfection in order to
eliminate all traces of organic matter (Bremang et al. 2022). Effective disinfectants
include quaternary ammoniums at 0.003%, iodine from 0.015% to 0.0075%, and
bleach (sodium hypochlorite) from 0.03% to 0.0075% (ANSES 2019; Bremang et al.
2022). Foot baths filled with disinfectants must be placed at the entrance to piggeries
(Bremang et al. 2022). To ensure effectiveness, boots must cleaned before entering
the foot bath and a minimum of one minute in the disinfectant solution is
recommended (Bremang et al. 2022).

Other animals and wildlife

Although the role of ticks in ASF has not yet been demonstrated in Asia,
farmers are advised to treat their livestock against ticks. In addition, free-ranging
animals such as cows and poultry can carry the virus and should, as far as possible,
avoid contact with pigs. Similarly, wild boar should be prevented from coming into
contact with pigs.

Manure management

Manure must not be stored or spread outside the farm. If it is not spread on
crops, it must be poured into a septic tank. Vehicles
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transporting it must be cleaned and disinfected after each use (Bremang et al. 2022).

Body management

These must be burnt or buried deep, in a dedicated location at a distance from
the farm (Bremang et al. 2022). Their sale, consumption or abandonment in the
environment are high-risk practices.

Restocking after an outbreak

A sanitary vacuum of at least 40 days is recommended before repopulating the
farm (Bremang et al. 2022). All premises and equipment must be cleaned and
disinfected using suitable products. Sentinel pigs (10% of the usual number) are
introduced and monitored for a minimum of six weeks before the go-ahead is given
for full repopulation (Bremang et al. 2022).

IIl. Pigfarming in Laos and Cambodia

I1.1. Context

Il.1.a. Geography and demography

Laos is a country in South-East Asia with a surface area of 236,800 km2. Its
capital is Vientiane. Around 7.6 million people (2023) live in the country's 18
provinces. The population density, 32 inhabitants per km? is among the lowest in
Asia. The climate is tropical, with a rainy season from May to September and a dry
season from November to February. Mountains (with the highest peaks over 2,000
metres) and plateaux dominate 80% of the topography. The Mekong flows west along
the border with Thailand and into Cambodia. Laos has 49 officially recognised ethnic
groups, making it the most ethnically diverse country in Southeast Asia (FAO,
European Union and CIRAD, 2022). Despite a recent increase in the rate of
urbanisation, 63% of the population lives in rural areas (FAOSTAT 2023).

To the south of Laos, Cambodia is more populous, with 16 million inhabitants
(2023). It covers an area of 181,000 km?, with a population density of 93 inhabitants
per km2. The capital is Phnom Penh. The country is divided into 25 provinces. The
geography is dominated by the Tonle Sap lake basin and the Mekong lowlands,
where most of the country's farmland is found. As in Laos, the climate is tropical, with
monsoon rains from May to October. 75% of the population lives in rural areas
(FAOSTAT 2023).

Malnutrition is a major issue in Laos and Cambodia: in 2021, 33% of children
under 5 in Laos will suffer from chronic malnutrition, 25% in Cambodia (World Bank
2023). Undernutrition affects 4.7% and 4.8% of the population in Laos and Cambodia
respectively (FAOSTAT 2023).
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I.1.b. Agricultural economy

In 2021, agriculture will account for 16% of GDP in Laos and 23% in Cambodia
(World Bank 2023). The sector employs 58% and 39% of the working population in
Laos and Cambodia respectively (World Bank 2023). Rice is the dominant crop in
both countries, covering more than 60% of arable land (FAO 2023a). Buffalo, cattle,
poultry and pigs are the main livestock species, most of which are kept in free-range
systems.

In Laos and Cambodia, the vast majority of the rural population are small-scale
farmers (FAO, European Union and CIRAD, 2022; NIS, MAFF 2023). These farmers
rely heavily on rice cultivation, livestock rearing and foraging for wild foods forests
and rivers (FAO, European Union and CIRAD, 2022).

Il.2. Pig industry in Laos and Cambodia

I.2.a. Pig population

The pig population of Laos totalled 4.3 million head in 2021 (Lao Statistics
Bureau 2021). Around 90% of pigs are local breeds (Figure 6) in traditional extensive
systems, while 10% are so-called "exotic" breeds, i.e. imported from Europe and kept
on more intensive farms (703 in Laos in 2022) (MAF 2022; Xayalath et al. 2022). In
2020, pork consumption represented 13.4 kg per capita per year, and demand is
rising steadily (FAOSTAT 2023).

In Cambodia, per capita pork consumption is half that of Laos, at 6 kg per
capita per year in 2020. There will be 2 million pigs in 2021 (FAOSTAT 2023).
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Figure 6. Pig breeds in Laos
(a) Moo Chid (b) Moo Lat (c) Moo Hmong (d) Moo Deng

Photos: Keonouchanh et al. 2017

I1.2.b. Farm structure

In both Cambodia and Laos, the majority of pig farmers are small-scale family
farmers who keep between one and five pigs (Chea et al. 2020; Keonouchanh et al.
2017). According to the FAO classification, the farming systems of smallholder pig
farmers in Laos and Cambodia are so-called mixed production systems (integrating
both crop and livestock production), located in humid to sub-humid areas, extensive
to semi-extensive, and with a degree of commercialisation varying from subsistence
to commercial purpose only (FAO 2015).

In this context, three different types of rearing are found in Laos and
Cambodia: free-ranging, semi-free-range where pigs are enclosed or tethered at
certain times, particularly at night or during growth, and the permanent pen or
building system (Keonouchanh et al. 2017).
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Il.2.c. Players in the value chain

Pig farmers have a wide range of stakeholders, as shown in Figure 7 below.
Value chain actors refer to anyone involved in the trade of live pigs. They include
intermediaries who buy pigs from the farm and sell them on markets, to farmers or to
slaughterhouses, slaughterhouse staff, butchers and veterinary officers.

Fournisseurs d'intrants

d'élevage

Vente de

il Achatefieite Petits éleveurs de porcs

eleveurs de porcs vivants

Achat et vente de
porcs vivants

Intermédiaires -
Revendeurs

Vente de porcs vivants

Abattoirs
Vente de viande de porc

Bouchers — Commercants
(marchés locaux et régionaux)

Vente de viande de porc

Figure 7. Pig production value chain in Laos and Cambodia
VVW: Village Veterinary Worker / VAHW: Village Animal Health Worker

(based on focus groups conducted in May 2023 in Saravan province, Laos)

Veterinary services begin at village level, with the Village Veterinary Worker
(VVW) in Laos or the Village Animal Health Worker (VAHW), a technician trained in
animal health and authorised to dispense medicines and vaccinate, in both Cambodia
and Laos (Matsumoto et al. 2021; Chea et al. 2020). In Cambodia, farmers can also
contact the District Veterinary DV. VVW and VAHW communicate with the authorities
at district and provincial level: in Laos, these are the District Agriculture and Forestry
Office (DAFO) and the Province Agriculture and Forestry Office (PAFO). In
Cambodia, it is the Provincial Department of Agriculture, Forestry and Fishery
(PDAFF). The latter then inform the country's competent authorities at the level of the
Ministry of Agriculture. Figure 7 below illustrates this organisation.
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Village
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Village Animal Health Worker
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District District
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District Veterinary
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Province Province
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Provincial Department of
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PDAFF

Ministére

Ministére de I'Agriculture et de Ministére de I'Agriculture, de la
la Forét, Laos Forét et de la Péche, Cambodge

Figure 8. Organisation of veterinary and livestock services in Laos and Cambodia

Il.4. Importance of small pig farms

Food safety

In Laos and Cambodia, pork is the second most important source of animal
protein after fish (Xayalath et al. 2022) (Figure 9). Pork complements a diet made up
of 60% cereals, mainly rice, thus contributing nutritional balance (FAO, European
Union and CIRAD, 2022). However, Laos and Cambodia are still heavily affected by
malnutrition in rural areas. Keeping pig farming alive in rural households is a way of
combating food insecurity.

Source of income

With less than one hectare of rice on average and one harvest per year,
families cannot ensure self-sufficiency in food and generate income. Pigs are an
important source of financial security, providing cash for the purchase of food and
seeds, as well as access to basic services as schooling and healthcare (Xayalath,
2020). Faced with the vagaries of the weather and fluctuations in market prices for
crops, pig farming gives farmers greater economic resilience by diversifying their
sources of income.

Socio-cultural importance

Pork is not only a source of financial income and food security, it
also occupies a central place in ceremonies
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such as weddings, funerals and religious ceremonies (Xayalath, 2020).

Ecological importance

Pigs in traditional extensive mixed farming systems make good use of crop
waste and agricultural by-products (Matsumoto et al. 2021). Pig manure is then used
as fertiliser for crops (Bremang et al. 2022).

- Fish and seafood

. Poultry . Beef . Goat and sheep

. Pork

. Other meats

Cambodia

Laos

0% 20% 40% 60% 80% 100%

Figure 9. Meat consumption in 2020 in Laos and Cambodia
(adapted from FAO, Our World In Data, Ritchie et al. 2023)

Ill. African swine fever in Laos and Cambodia

lll.1. History

In Cambodia, the first case is recorded in April 2019 in the province of
Ratanakiri (FAO 2023a; OMSA-WAHIS, 2023). Outbreaks are detected in 5
provinces between April and June 2019. The last official case dates from June 2019.

The first outbreak in Laos occurred in June 2019 in Toomlan district, Salavan
province (FAO 2023a). It is likely that the virus introduced into Laos through the
importation contaminated pigs and pig products Vietnam, as the first outbreaks
occurred close to trade routes linking Vietnam, Laos and Thailand (Hui et al. 2023).
The disease spread from the south-east to the north-east between June and
December 2019 (Hui et al. 2023). Since June 2019, outbreaks have been confirmed
in 18 provinces across the country, with the latest officially in September 2023 in
Phonehone district, Xianghouang province (FAO 2023a; WHOA-WAHIS, 2023).
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The presence of ASF has also been detected in wild boar in Laos (Denstedt et
al. 2021).

Thailand el

IJ/ kY
1. Cambodia i.

M tnam
. .

Si\\( 1stoutbreak of African swine fever (2019)
Figure 10. Confirmed outbreaks in domestic and wild suidae in Laos, Cambodia,
Thailand and Vietnam (a) Situation at ' August 2023 (b) Between 2019 and 2022
(adapted from FAQO 2023b)

lll.2. Measures put in place by governments

Border control

Laos and Cambodia have temporarily suspended pig imports from Vietnam
and Thailand (MAF, 2023) (FAO 2023a) (Vongphachanh 2023). However, borders
are porous and illegal imports continue (Kimmarita 2021).

Reporting outbreaks

Farmers, or village chiefs where applicable, must report cases to the DAFO,
either directly or, if a VVW or VAHW is in place in the village, via the latter. The vets
and district then alert the provincial and national authorities, who decide on the
response (Matsumoto et al. 2021).

Isolation and slaughter

When an outbreak of ASF is confirmed, the Ministry designates a red zone
around the outbreak to control pig movements and ban the consumption of pork, and
a yellow zone (within a three-kilometre radius of the red zones) as a surveillance
zone. The pigs in the outbreak were slaughtered (FAO 2023a). In 2019 in Laos,
20,000 pigs died of ASF and 6,000 were slaughtered (FAO 2022).
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Training and prevention

In Laos, the Ministry of Agriculture and Forestry is working with international
organisations such as the FAO, WHO and non-governmental organisations such as
AVSF to train PAFOs and DAFOs in the detection and prevention of ASF (FAO
2023c). Guidelines are distributed to all livestock agents in the districts, along with a
reminder of biosecurity measures (WHO-WAHIS 2023) (Bremang et al. 2022).

However, despite the measures taken by the government, the disease
continues to spread. NGOs on the ground are reporting a much worse situation than
official information would suggest (Lury 2020).

lll.3. Consequences of the epizootic for small pig producers

ASF has serious consequences for small pig producers. mortality rate is 90
to 100% and the disease often decimates all the pigs in the village.

Food and nutrition crisis
As detailed above, pork is an important source of animal protein and the ASF
epidemic is seriously threatening family food security.

Financial losses

Pig mortality leads to a loss of income for farmers, who are not compensated
by the government. They also lose a source of capital that can easily be mobilised in
the event of unforeseen circumstances. In Laos, for example, in Thapangtong district,
affected by the disease in July 2019, average losses were estimated at 9 pigs per
household, or USD 215 per household (USD 23.9 per pig) (Matsumoto et al. 2021).
This poses a serious threat in a district where 40.6% of the population lives below
poverty line (Matsumoto et al. 2021). Added to this is the general inflation in food
prices, which is making the poorest households even more vulnerable (FAO 2023d).

Ecological and health risks

This crisis runs the risk of replacing organic fertilisers with chemical inputs that
have little respect for soil and crops. In addition, sick pigs are very often treated with
antibiotics, which are unnecessary and increase the risk of antibiotic resistance (Lury
2020). Finally, in the villages affected, pigs are frequently replaced by poultry, which
does little to compensate for the losses (high mortality rate caused by disease, poor
consumption index, lower profitability) and carries the risk of the re-emergence of
zoonotic diseases such as avian flu (Lury 2020).
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Risk of disappearance of local breeds

ASF mainly decimates local breeds, and the herd is rarely renewed. These
breeds are the best adapted to climatic conditions (Lury 2020). Given the cultural
importance of pig farming in Cambodia and Laos, its disappearance could have far-
reaching social repercussions.
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This document has been translated by automatic translation software without correction.
It may contain errors or approximations in translation.
The original version of this report (in French) is the authoritative document.

PART 2. EXPERIMENTAL STUDY

Survey of the knowledge, attitudes and practices of
small pig farmers in Laos and Cambodia concerning
African swine fever.
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. Aim of the study

The overall objective is to determine the current state of Knowledge, Attitudes and
Practices (KAP) concerning African swine fever on family pig farms in Laos and
Cambodia.

The results of this study will contribute to the training and capacity-building of
small-scale producers in the field of biosecurity in the fight against ASF.

In this study, we will also try to answer three questions:
1) Is there a difference between Laos and Cambodia terms of knowledge, attitudes
and practices regarding ASF?
2) Can knowledge, attitudes and practices be explained by socio-demographic
factors?
3) Are knowledge, attitudes and practices correlated?

II. Materials and methods

1.1 Study population

The survey is being conducted between February 2023 and June 2023 in Laos
and Cambodia.

For the sake of representativeness, the pig farmers belong to different ethnic
groups, have different types of farms and rear pigs in different geographical contexts
(mountains, wetlands).

In Laos, two districts were selected for the study: Toomlarn and Viengkham
(Figure 11). Toomlarn is where the first outbreaks occurred in Laos and Viengkham is
a mountainous area bordering a protected forest with potentially different farming
systems. These districts are also areas where AVSF is already active, with teams
and projects in place, which facilitates the organisation of the study and access to the
farmers. A random sampling of villages was carried out on the basis of the list of
villages in each district. A sample of 200 people was then drawn from 14 villages in
each district, 97 in Viengkham and 103 in Toomlarn.

In Cambodia, six districts are represented: Ba Phnum, Orang av, Svay
Chrum, Tram Kak, Angkor Borey and Saang (Figure 12). These districts in south-
east Cambodia are areas of plains and farmland that have been affected by
outbreaks. District veterinarians were asked to select villages with a sufficient number
of pig farmers. A sample of 199 farmers was selected from 15 villages in each district:
33 in Ba Phnum, 51 in Orang av, 46 in Svay Chrum, 37 in Tram Kak, 12 in Angkor
Borey and 20 in Saang.
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Figure 11. Administrative map of Laos showing the provinces and districts targeted by the
survey (Véronique Renault)
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Figure 12. Administrative map of Cambodia showing the provinces and districts targeted by
the survey (Véronique Renault)
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1.2 Drawing up the questionnaire

A questionnaire was designed to collect data from small pig farmers
(Appendix). It consisted of five parts: demographic data, characteristics of the activity,
knowledge, attitudes and practices with regard to ASF. The questionnaire was first
drafted in English and then translated into Lao and Cambodian by AVSF technical
assistants Outhen PHOMMASACK in Laos and Boris SEAR and Samnang VEN in
Cambodia. It is then tested internally by DAFO staff and the resulting feedback is
incorporated into the final version.

1.3 Ethical considerations

Before starting the study, approval is sought from the relevant authorities in
the target area. Before each interview, the participants' agreement is sought to record
photos and videos, and a confidentiality statement is presented by the interviewers
informing them that the personal data obtained as part of the study will remain
confidential.

I1.4. Data collection

Interviews with pig farmers are carried out
by interviewers (university students and DAFO
volunteers) trained for one or two days to use the
| M8 questionnaire and forms on tablets to be filled in
M B sing the KoBo application (KoBo Toolbox,
" Cambridge, USA). Each interview lasted around
45 to 60 minutes. Observations at a distance and
close to the farms are carried out to assess
! general hygiene, the environment and pig rearing
—  methods.

Figure 13. Interview with women farmers in a village in Laos,
May 2023

Photo: Ariane Masson
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1.5 Data processing

The data collected on KoBo were extracted into Microsoft Excel 2016
(Microsoft Corporation, Redmond, USA) and then transferred to R version 4.3.1 (R
Core team, Vienna, Austria) for statistical analysis. Responses from non-active
farmers (who had ceased their activity and had not answered the CAP questions)
were eliminated: this concerned 1 farmer from Tram Kak district and 11 from Saang
district in Cambodia, as well as 5 farmers from Toomlarn district in Laos. This brings
the total number of responses from farmers to 382: 187 in Cambodia (49%) and
195 in Laos (51%).

Cleaning up the database

A cross sort was carried out in R. Several inconsistencies were corrected in a

logical way, taking care not to betray the meaning of the breeder's response.

- The two separate statements "breeder only" and "fattener only" in response to
the question on activity were grouped together as "breeder fattener".

- Similarly, when separate, the responses "swill/table scraps" and "table scraps" are the
same.

"Local ingredients" are combined with "local ingredients combined with swill
and table scraps". The same approach is applied to
"commercial food".

- When it is mentioned that pork is not a source of income, but then the answer
is given that the purpose of the breeding activity is commercial, the first
answer is changed to "additional source of income".

- In the question on food, the mention of "Rice bran" appeared several times in
the "Other category, which led to the creation of a new "Rice bran" category.

- 21 farmers did not answer the question "Do you ever feed swill to your pigs?
Of these 21, the 8 who mentioned "swill" in their answer the question on
feeding in the "Do you ever feed swill to pigs?

The "Farm characteristics" are considered as "Yes". The remaining 13 are
considered to be "Yes" out of an abundance of caution, so that they can be
included in the score.

The socio-demographic and contextual variables retained as explanatory
variables in the analysis are: country, gender, age, herd size, education level,
experience of a CAP outbreak on one's farm, number of years of farming experience
and whether pigs are a main source of income. Socio-demographic variables are
important explanatory factors for understanding CAP variables, as shown in several
studies (Tiongco et al. 2012; Tornimbene et al. 2014; Chenais et al. 2017; Rinchen et
al. 2019). Similarly, several studies have linked the experience of a disease to the
level of knowledge (Tiongco et al. 2012; Rinchen et al. 2019).
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Building the score Knowledge Attitudes Practices

The Knowledge score is based on the answers to two questions, for a total of 21
points, concerning :

- Clinical signs (13 points) (Table 12 and Figure 15)

- Transmission routes (9 points) (Table 13 and Figure 16)
One point is awarded if the participant is able to identify a clinical sign or route of
transmission, otherwise zero. Participants are then classified into two categories,
sufficient or insufficient knowledge. A sufficient level of knowledge is obtained for a
score of 50% or more correct answers.

The Attitudes score is based on answers to 24 questions divided into categories,

for a total of 24 points:

- General perception of PPP (4 points) (Table 16): this question is based on a
four-point Likert scale (Bertram 2007). Strongly Agree" and "Agree" are
awarded one point, while "Disagree" and "Strongly Disagree" receive no
points.

- Perception of effectiveness of biosecurity measures (Table 18) concerning :

» Visitors (5 points)

 Food (2 points)

* Animal health (3 points)

e Introducing animals (4 points)

e Farm hygiene (6 points)
One point is awarded if the measure is considered effective. Participants are then
classified into two categories, favourable attitude (understood the importance of the
disease and the effectiveness of biosafety measures) or unfavourable attitude. A
favourable attitude is obtained for a score of 50% or more correct answers.

The Practical score is based on answers to 24 questions divided into categories,
for a total of 27 points:
- Reporting an outbreak (6 points) (Table 19)
- Accommodation (1 point)
- Implementation of biosafety measures (Table 20) concerning :
» Visitors (5 points)
* Food (2 points)
* Animal health (3 points)
e Introducing animals (4 points)
* Farm hygiene (6 points)
Each good practice applied is awarded one point. Participants are then classified into
two categories: poor practice and correct practice. A correct practice is obtained for a
score 50% or more correct answers.
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Descriptive statistics

A descriptive analysis was carried out using R on the entire database, with
calculations of frequencies and percentages. Graphs were produced in Excel. A
vertical bar chart was used for single-choice questions and a horizontal bar chart for
multiple-choice questions.

Explanatory statistics

Socio-demographic, breeding and CAP variables were compared by country
using a Chi-square test. A Fisher exact test was used when the expected frequencies
were less than or equal to five.

The normal distribution of continuous variables, including CAP scores, was
tested using a Kolmogorov-Smirnov test. A Student's t-test was used to compare
Laos and Cambodia on the basis of age, which is normally distributed. For household
size, herd size and CAP score, which do not have normal distributions, a non-
parametric test the Wilcoxon test, was used. As the CAP variables were not normally
distributed, they were tested using a Spearman rank correlation test. To compare the
Spearman coefficients between Laos and Cambodia, a Fisher transformation was
used.

To assess the relationship between the socio-demographic and contextual
variables (explanatory variables) and the variables C (sufficient/inadequate), A
(favourable/unfavourable) and P (poor/correct), a series of univariate logistic
regressions were performed. For the analysis, the 'age variable was divided into
three categories based on quartiles 16 - 37, 38 - 53 and 54 - 79. The herd size was
divided into two categories based on median, <5 pigs and
=5 pigs. Variables with a p-value <0.25 were selected for multivariate logistic
regression. They are added in ascending order of their p- value obtained in the
univariate analyses, according to the method described by Rinchen (Rinchen et al.
2019). Variables with p-values <0.05 are then retained in the multivariate logistic
regression model. Odds ratios and confidence intervals were calculated. The
adequacy of the final model was tested using a Hosmer-Lemeshow test. The
multicollinearity of the explanatory variables was assessed using a Variable Inflation
Factor (VIF) test. All the explanatory variables had a VIF very close to 1, allowing us
to conclude that there was no multicollinearity with a significant impact on the
interpretations. Finally, confounding factors were sought by adding the variables not
retained in the final model. If the adjusted Odds Ratios vary by more than 25%, the
added variable is considered to be a confounding factor (Rinchen et al. 2019). No
confounding factors were identified in the analysis.
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lll. Results

lll.1. Socio-demographic characteristics

Table 2 shows the socio-demographic characteristics of the farmers surveyed.
Women were in the majority in the survey, accounting for 57%. The average age was
44.7, higher in Cambodia (47.5) than in Laos (41.9). The youngest breeder is 16, the
oldest 79. All the farmers in Cambodia belong to the Khmer ethnic group, while ethnic
diversity is much more marked in Laos, with eight ethnic groups listed. The overall
level of literacy was low, being lowest in Laos with 23% of farmers illiterate compared
with 10% in Cambodia (p<0.001). Households have a median of five people per
household. They are more numerous in Laos, with extremes of up to 25 people under
the same roof. All socio-demographic variables showed significant differences

between Laos and Cambodia (p<0.001).

Table 2. Socio-demographic characteristics

=S T

Cambodia Laos p-value
n=187 n=195 n=382
Type <0,001
Men 60 (32%) 106 (54%) 166 (43%)
Woman 127 (68%) 89 (46%) 216 (57%)
Age (years) <0,001
Meant Standard deviation 47.5+10.5 41.9+12.6 447+ 121
Ethnic group
Khmer 187 (100%)
Katang 78 (40%)
Hmong 36 (18%)
Khmou 61 (31%)
Ta-Oy 9 (5%)
Lao 7 (4%)
Lue 2 (1%)
Other 2 (1%)
Level of education <0,001
lliterate 19 (10%) 44 (23%) 63 (16%)
Primary 92 (49%) 102 (52%) 194 (51%)
College 55 (29%) 41 (21%) 96 (25%)
Lycée 18 (10%) 8 (4%) 26 (7%)
Higher education 3 (2%) 0 (0%) 3 (1%)
Household size <0,001
(pers./household)
Median (Q1 - Q3)
Children< 16 years 2(1-2) 3(2-4) 2(1-3)
Adults >16 years 3(2-4) 4(2-5) 3(2-95)
Total 5(4-6) 6 (5-8,5) 54-7)
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lll.2. Farm characteristics

Source of income (Table 3)

Pork is the main source of income for 20% of farmers. In Laos, pork is mainly
an additional source of income. In Cambodia, it was the second most important
source of income after rice (p<0.001). In Cambodia, rice was a source of income for
96% of the farmers surveyed, but only 75% of farmers in Laos earned any income
from it.

Table 3. Source of income

Cambodia Laos Total

n=187 n=195 n=382 p-value
Pork's share revenue <0,001
sources 1strevenue
source 2%trevenue 42 (23%) 35 (18%) 77 (20%)
source 3strevenue 94 (50%) 45 (23%) 139 (37%)
source Additional 40 (21%) 40 (20%) 80 (21%)
source 11 (6%) 70 (36%) 81 (21%)
Not a source of income 0 (0%) 5 (3%) 5 (1%)
Share of rice in <0,001
sources of income 1
source of income 2" 92 (49%) 55 (28%) 147 (38%)
source of income 3t 40 (21%) 12 (6%) 52 (14%)
source of income 22 (12%) 14 (7%) 36 (9%)
Additional source of 26 (14%) 65 (34%) 91 (24%)
income 7 (4%) 49 (25%) 56 (15%)

Not a source of income

Pig farming (Table 4)

On the whole, the farmers were experienced, with the majority having farmed
for more than 10 years. In Laos, 64% were breeder-feeders, whereas in Cambodia
there was an equal distribution of breeders and breeder-feeders (43% each)
(p<0.001). In Laos, rearing for personal consumption was found among 92% of
farmers, and was associated with a commercial aim in 73% of cases. In Cambodia,
the objective was commercial in 88% of cases, with very little for personal
consumption (p<0.001).

Housing (Table 5 and Figure 14)

Pig housing differed by country (p<0.001). In Cambodia, 92% of farmers kept
their pigs permanently in pens or buildings. In Laos, half the farmers kept their pigs in
a pigsty at night and let them run free during the day, and only 30% kept them
permanently. Most pigs are kept close to their homes. 19% of farmers let their pigs
roam permanently in Laos, and only 5% in Cambodia. In Laos, 97% of farmers use
housing consisting of wooden fences, while in Cambodia the majority use concrete
buildings or wooden fences with concrete floors.
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Table 4. Livestock activity

Cambodia

Laos

Total

n=187 n=195 n=382 p-value
Experience in pig <0,001
farming
<1 year 2 (1%) 21 (11%) 23 (6%)
1-2 years 9 (5%) 22 (11%) 31 (8%)
>2-5 years 32 (17%) 37 (19%) 69 (18%)
>5-10 years 31 (17%) 21 (11%) 52 (14%)
> 10 years 113 (60%) 94 (48%) 207 (54%)
Purpose of rearing Several <0,001
options available Personal
consumption Mobile capital 2 (1%) 179 (92%) 181 (47%)
Commercial purpose 39 (21%) 37 (19%) 76 (20%)
Other 164 (88%) 146 (75%) 310 (80%)

0 (0%) 4 (2%) 4 (1%)
Activity <0,001
Farmer 80 (43%) 25 (13%) 105 (27%)
Farmer-fattener 26 (14%) 44 (22%) 70 (18%)
Other 81 (43%) 124 (64%) 205 (54%)

0 (0%) 2 (1%) 2 (1%)
Table 5. Pig housing

Cambodia Laos Total /
n=187 n=195 n=382 p-vaiue
Type accommodation <0,001
On the move 9 (5%) 37 (19%) 46 (12%)
Full-time piggery 172 (92%) 59 (30%) 231 (60%)
Part-time piggery Other 2 (1%) 99 (51%) 101 (27%)
4 (2%) 0 (0%) 4 (1%)

Distance between the barn n=174 n= 158 n=332 <0,001
and the house
<100m 173 (99%) 79 (50%) 252 (76%)
<2km 1 (1%) 38 (24%) 39 (12%)
> 2 km 0 (0%) 41 (26%) 41 (12%)
Material n=174 n=158 n=332 <0,001
Wooden barrier / non-concreted 4 (2%) 150 (95%) 154 (46%)
floor Wooden barrier / concreted 56 (32%) 3 (2%) 59 (17%)
floor Steel barrier / concreted floor 39 (22%) 0 (0%) 39 (12%)
Raised wooden floor 0 (0%) 1 (1%) 1 (1%)
Concrete building 70 (41%) 0 (0%) 70 (21%)
Other 5 (3%) 4 (2%) 9 (3%)
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Power supply (Table 6)
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In both countries, a large proportion of the feed is made up of local ingredients
(74% in Laos and 61% in Cambodia). In Laos, due to a higher proportion of roaming
animals, free-range foraging is a common feeding method (45%). Commercial
feeding is very widespread in Cambodia (66%), unlike its neighbour (3%). Swill and
table scraps are rarely fed on their own and are often combined with local ingredients

or commercial feed.

Table 6. Pig feed

Several possible choices Cambodia Laos Total p-value
n=187 n=195 n=382

- Free roaming 1(1%) 87 (45%) 88 (23%) <0,001

- Local ingredients 114 (61%) 144 (74%) 258 (68%)

- Swill / table scraps 0 (0%) 1 (1%) 2 (1%)

- Commercial food 124 (66%) 2 (3%) 126 (33%)

- Local ingredients associated swill

/ table scraps 25 (13%) 44 (23%) 66 (17%)

- Commercial food associated with

swill / table 19 (10%) 10 (5%) 29 (8%)

- Rice bran 30 (16%) 0 (0%) 30 (8%)

- Other 22 (12%) 2 (1%) 24 (6%)
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Pig herd (Table 7)

Farmers have median of five pigs per household, with extremes of up to 110
pigs in Cambodia. Cambodian herds are more numerous, with a median of seven,
compared with four in Laos (p<0.001).

Table 7. Number of pigs per household

Cambodia Laos Total /
n=187 n=195 n=382 p-value

Adults 2(1-4) 2(0-3) 2(1-4) 0,04
Males 0(0-0) 0(0-1) 0(0-1)
Females 2(1-35) 0(2-1) 1(1-3)
Young people (<6 4 (0 -10) 2(0-6) 2(0-8) 0,03
months)
Males 1(0-5) 1(0-3) 1(0-4)
Females 2(0 - 5) 1(0-3) 1(0-4)
Total livestock 7 (2,5-12,5) 4(1-9) 5(2-11) <0,001

Pig breeds (Table 8)

In Laos, local breeds are found on all small farms, unlike in Cambodia, where
only 17% of farmers breed pure local breeds and the majority are crossbred
(p<0.001).

Table 8. Pig breeds

Several Cambodia Laos Total
possible n=187 n=195 n=382 p-value
choices
Local breeds 32 (17%) 195 (100%) 227 (59%) <0,001
Kandol 1 (3%) Moo Lat 192 (98%)
Kampot 3 (9%) Moo Kang 4 (2%)
Hainam 5 (16%) Moo Cheed 42 (22%)
Damrey 4 (12%) Moo Hmong 17 (9%)
Other 1 (3%) Other 0 (0%)
DK 21 (66%) DK 1 (1%)
Exotic breeds 33 (18%) 4 (2%) 37 (10%) <0,001
Cross-breeds 156 (83%) 21 (10%) 177 (46%) <0,001
Hybrid breeds 0 (0%) 1 (1%) 1 (0%)
Other 1 (1%) 0 (0%) 1 (0%)

DK: Don't know
* cross between domestic pig and wild boar (sanglochon)

Other animals (Table 9)
Poultry farming is widespread, as is pig farming, followed by cow farming.
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Table 9. Other animals owned by pork producers

Several Cambodia Laos Total

possible n=187 n=195 n=382 p-value
choices

Cow 123 (66%) 83 (43%) 206 (54%) <0,05
Buffalo 8 (4%) 61 (31%) 69 (18%)

Goat 2 (1%) 39 (20%) 41 (11%)

Poultry 159 (85%) 143 (73%) 302 (79 %)

Other 3 (2%) 7 (4%) 10 (3%)

None 14 (8%) 36 (18%) 50 (13%)

Wild boar

93% of farmers say they never see wild boar around their farm. 5% see wild
boar a few times a year.

Table 10. Frequency wild boar sightings around the farm

Laos Cambodia Total

n=195 n=187 n=382 p-value
Never 172 (88%) 183 (98%) 355 (93%) <0,001
A few times a year 18 (9%) 1 (1%) 19 (5%)
1 to 4 times a month 1 (1%) 0 (0%) 1 (0%)
DK 4 (2%) 3 (1%) 7 (2%)

DK: Don't know

lll.3. Knowledge

Only 77% of farmers surveyed said they had heard of ASF, with a significantly
higher number in Cambodia (92%) than in Laos (72%) (p<0.001). The main sources
of information, in order of importance, were discussions with other farmers, veterinary
and livestock professionals, the media (television, radio, Internet and social networks)
and training courses. In Laos, 69% of farmers who had heard about ASF had
received information from veterinary and livestock professionals (VAHW, DV, DAFO
and PDAFF), compared with only 33% in Cambodia (p<0.001). However, fewer
people in Laos had received training (3% compared with 11%) (p<0.001), although
this source of information was still in the minority.

There were no significant differences between the two populations in terms of
their respective experience of ASF, meaning that the same proportion (60%) had
been affected by the disease. This parameter therefore does not represent a bias in
the interpretation of the differences between Laos and Cambodia.

Farmers in Cambodia were significantly more confident in their ability to

recognise clinical signs (75%) and felt better informed about transmission routes
(67%) than Laotian farmers (56% and 53% respectively) (p<0.001).
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Table 11. Knowledge: general questions

e

Cambodia Laos p-value
n=195 n=187 n=382
Have you heard of ASF? <0,001
Yes 172 (92%) 121 (62%) 293 (77%)
No 15 (8%) 74 (33%) 89 (23%)
If so, how? <0,001
Discussion other breeders 103 (60%) 91 (75%) 194 (66%)
Information for DAFOs / PDAFFs / DVs / 56 (33%) 84 (69%) 140 (48%)
VAHWSs
Has received training 19 (11%) 4 (3%) 23 (8%)
Other 50 (29%) 12 (10%) 62 (21%)
Have you experienced an outbreak of ASF in 0,62
your farm?
Yes 114 (61%) 114 (59%) 228 (60%)
No 73 (39%) 81 (42%) 154 (40%)
Do you know anyone who has been <0,001
affected by PPA?
Yes 150 (80%) 115 (59%) 265 (69%)
No 37 (20%) 80 (41%) 117 (31%)
Do you feel able to recognise <0,001
the clinical signs of ASF?
Yes 140 (75%) 109 (56%) 249 (65%)
No 47 (25%) 86 (44%) 133 (35%)
Do you feel well informed about 0,004

How is ASF transmitted?
Yes
No

126 (67%)
61 (33%)

103 (53%)
92 (47%)

229 (60%)
153 (40%)

* Other media cited: television, radio, social networks (Facebook) (35).

Clinical signs (Table 12 and Figure 15)

In Laos, fever, anorexia and sudden death were cited most often, while in
Cambodia, skin redness, sudden death and anorexia were cited most often. The
differences are significant (p<0.05) except for vomiting and abortion.

Transmission routes (Table 13 and Figure 16)

In Laos, direct contact with infected pigs comes first, followed by contact with
pork products and contaminated carcasses. In Cambodia, contact with pork products
and contaminated carcasses came next, followed by air and wind. The differences
are significant (p<0.05) except air and wind, and insects.

Significant differences between Laos and Cambodia are indicated with a p-

value in bold (p<0.05).
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Table 12. Which of the following clinical signs do you associate ASF?

Cambodia Laos Total

n=187 n=195 n=382 p-value
Fever 66 (35%) 130 (67%) 196 (51%) <0,001
Diarrhoea 27 (14%) 59 (30%) 86 (23%) <0,001
Increased mortality 52 (28%) 90 (46%) 142 (37%) <0,001
Joint oedema 17 (20%) 7 (4%) 24 (6%) 0,03
Cough 10 (5%) 38 (19%) 48 (13%) <0,001
Vomiting 23 (12%) 26 (13%) 49 (13%) 0,8
Sudden death 77 (41%) 116 (59%) 193 (50%) <0,001
Anorexia 7 (36%) 117 (60%) 184 (48%) <0,001
Reddening of the skin on the
abdomen
ventral, ears, tail, ears, tail
distal extremities 76 (41%) 43 (22%) 119 (31%) <0,001
Dyspnoea 33 (18%) 79 (41%) 112 (29%) <0,001
Abortion 8 (4%) 13 (7%) 21 (5%) 0,3
Polydipsia / mud baths 4 (2%) 29 (15%) 33 (9%) <0,001
Redness of the ears 64 (34%) 22 (11%) 86 (23%) <0,001
DK 24 (13%) 25 (13%) 49 (13%) 1
No 1 (1%) 2 (1%) 3 (1%) 0,6
Other 47 (25%) 34 (17%) 81 (21%) 0,07

DK: don't know

* Other clinical signs cited: convulsions, neurological signs (13), facial oedema (4).

Table 13. How can your pigs become infected with the ASF virus?

Cambodia Laos Total

n=187 n=195 n=3g2  Pvalue
Direct contact with an infected pig 54 (29%) 165 (85%) 219 (57%) <0,001
Contact with pork products /
contaminated carcasses 94 (50%) 136 (70%) 230 (60%) <0,001
Ingestion of pork / water
contaminated fat / offal 50 (27%) 72 (37%) 122 (32%) 0,03
Contact with infected wild boar 2 (1%) 31 (16%) 33 (9%) <0,001
By visitors 84 (45%) 26 (13%) 110 (29%) <0,001
By vehicles or equipment 62 (33%) 37 (19%) 99 (26%) 0,002
air / wind 90 (48%) 76 (39%) 166 (43%) 0,07
By insects (ticks, flies) 26 (14%) 27 (14%) 53 (14%) 0,99
No 16 (10%) 12 (6%) 28 (8%) 0,37
Other 20 (11%) 31(16%) 51 (13%) 0,14

* Other routes of transmission cited: other animals (dogs, cats, chickens, free-
ranging cows) (9), trade with Thailand and Vietnam (2), VAHW (3).
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Figure 15. Which of the following clinical signs do you associate with ASF?
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Figure 16. How can your pigs become infected with the ASF virus?
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Knowledge score

The results of the Knowledge score are detailed in table 14 below. Two
histograms can be constructed, showing the distribution of scores (Figure 17a.) and
the distribution of the insufficient/sufficient classification (Figure 17b.). Knowledge of
the disease was low overall, with only 9% of farmers obtaining half the correct
answers. It was higher in Laos than in Cambodia (p<0.001).

Table 14. Knowledge score results

Cambodia Laos Total p-value
Clinical signs /13 2.8+19 3.9+23 3.5+26 <0,001
Transmission routes /8 2.5+14 2.9+ 1.6 2.7+15 0,011
Total /21 5.3t 2.7 6.9+ 3.3 6.1% 3.1 <0,001
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g %0 go 60%
=6 T 50%
40 S
5 40%
o
20 l 30%
0 . 20%
'%&\co\%\o\m\u\@fb\qy\ 10%
\\\\Q\\;\@\%\f\\@ o
Total score Insufficient
IE' II' Sukgsehof knowledge

Figure 17. Knowledge score results
(a) Distribution of total scores /21 (b) Classification of level of knowledge Insufficient / Sufficient

It appears that Cambodian farmers tend to overestimate themselves in
comparison with farmers in Laos. Although 95% of Cambodian farmers felt able to
recognise the clinical signs of ASF, they could only name an average of 2.8. On the
contrary, although feeling less confident in their ability to recognise the clinical signs
of ASF, farmers in Laos cited more than those in Cambodia, 3.9 on average
(p<0.001). The same phenomenon was observed for transmission routes (p<0.05).

By cross-referencing the farmers' answers with the scores obtained (clinical signs,
transmission routes and total knowledge), several questions emerge:
- Do farmers who have heard of ASF have a significantly higher knowledge score?
- Are farmers who feel confident about recognising clinical signs of ASF actually
able to recognise more of them?
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- Similarly, are breeders who feel well-informed about the routes of transmission
actually able to recognise more of them?

In order to answer these questions, a comparison of the means of the total
scores, clinical signs and transmission routes was carried out according to the binary
variables (Yes or No) "having heard of ASF", "feeling able to recognise the clinical
signs" and "feeling well informed about the transmission routes" (Table 15). As the
scores were not normally distributed, a Wilcoxon test was used to compare the
means.

Table 15. Match between feelings and actual level of knowledge

Cambodia Laos Total
Has heard of ASF
Average —value Average —value Average _value
total score (/21) p total score (/121) p total score (/121) p
Ye 55 74 6,3
s 2.7 <0,001 6.0 0,004 5.5 0,035
No
Feels able to recognise clinical signs
Average value Average —value Average value
SCscore (113) P S score (/13) p S score (/13) P
Ye 34 45 3,9
S 11 <0,001 3.2 <0,001 25 <0,001
No
Feels well informed about transmission routes
Average _value Average value Average —value
VT score (/8) P VT score (/8) P VT score (/8) P
Ye 2,7 3,2 2,9
S 20 0,003 26 0,018 24 <0,001
No

SC: clinical signs / VT: transmission routes

This analysis shows that :
- Farmers who had heard of ASF had a significantly higher average total knowledge
score than those who had not (p<0.05).
- Farmers who felt able to recognise the clinical signs of ASF had a significantly
higher average score than those who did (p<0.001).
- Farmers who felt well informed about transmission routes had a significantly

higher average score than those who did not feel well informed (p<0.001).

Surprisingly, farmers in Laos who have not heard of ASF have a relatively high
mean score, which seems contradictory. As the questions did not contain any
incorrect answers, this observation can be explained by random answers, which
constitutes a bias. However, this observation was not found for farmers in Cambodia.
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Summary of part lll.3 Knowledge

- Overall level of knowledge: low

- Clinical signs: on average, breeders cite 3.5 clinical signs out of
13. The main clinical signs cited are fever, sudden death, anorexia, increased
mortality and reddening of the skin.

- Transmission routes: on average, farmers cited 2.7 transmission routes
out of 8. The main transmission routes cited were contact with contaminated
pig carcasses or products, contact with an infected pig, air and wind.

- Laos performed better than Cambodia.

l11.4. Attitudes

Table 16 shows the results of the Likert risk perception scale. It shows that the
perceived risk of the disease occurring is relatively high. Most farmers recognised its
importance and the threat to their farm. However, 19% of farmers strongly agreed
with the statement that ASF is not an important disease, 9% strongly disagreed with
the statement that ASF is common in the country and 11% strongly agreed with the
statement that there no ASF in the country. Opinions were divided on the question of
vaccination and deworming. 42% of farmers consider that regularly vaccinating or
deworming their herd protects it from ASF, which needs to be contradicted so as not
to create a false impression of security. The differences in perception between Laos
and Cambodia were significant (p<0.05), except for the statement concerning
vaccination and deworming of livestock.
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Table 16. Attitudes: to what extent do you agree with the following statements?

Cambodia Laos Total

n=187 n=195 n=382 p-value
1. ASF is not a major disease
- Strongly agree 36 (19%) 35 (18%) 71 (19%) 0,034
- Agreed 15 (8%) 9 (5%) 24 (6%)
- In disagreement 33 (18%) 19 (10%) 52 (14%)
- Strongly disagree 103 (55%) 132 (68%) 235 (61%)
2. ASF is common in the country, if | don't take action I'll have an outbreak on my
farm.
- Strongly agree 113 (60%) 61 (31%) 174 (46%) <0,001
- Agreed 59 (32%) 65 (33%) 124 (32%)
- In disagreement 8 (4%) 43 (22%) 51 (13%)
- Strongly disagree 7 (4%) 26 (13%) 33 (9%)
3. My herd is protected because my pigs are vaccinated and wormed.
regularly
- Strongly agree 25 (14%) 28 (14%) 53 (14%) 0,449
- Agreed 60 (32%) 48 (25%) 108 (28%)
- In disagreement 56 (30%) 66 (34%) 122 (32%)
- Strongly disagree 46 (24%) 53 (27%) 99 (26%)
4. There is no ASF in the country, only in neighbouring countries
- Strongly agree 10 (5%) 32 (16%) 42 (11%) <0,001
- Agreed 19 (10%) 50 (26%) 69 (18%)
- In disagreement 41 (22%) 58 (30%) 99 (26%)
- Strongly disagree 117 (63%) 55 (28%) 172 (45%)

In order to test the reliability of the responses, the correlation is tested
between questions 2 and 4 of table 16, which are two almost identical propositions,
one affirmative, the other negative. A Spearman correlation test was used. The
analysis revealed a significant negative correlation (rs=-0.43; p<0.001), which is
consistent with the wording of the two statements. This correlation is of medium
strength (-0.5 < rs <-0.3). This suggests that the answers to the questions are fairly
reliable.

The proposed biosecurity measures were considered ineffective overall (Table
18). Significant differences between Laos and Cambodia are indicated with a p-value
in bold (p<0.05). The most unpopular measures were changes of clothing and
footwear and disinfection of footwear for visitors (92%, 96% and 95% of farmers
considered them to be ineffective, respectively).

The results of the Attitudes score are detailed in table 17 below. Two
histograms can be constructed from them, showing the distribution of scores (Figure
18a.) and the distribution of the Favourable / Unfavourable ranking (Figure 18b.).
Although they perceive the importance of the disease, farmers are generally
unfavourable to the introduction of biosecurity measures, which they do not consider
to be effective. Only 15% of farmers obtain half of the
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correct answers. Cambodia had a more favourable attitude than Laos (p<0.001). On
average, Cambodian farmers slightly more importance to the disease, with an
average of 2.5 correct answers out of 5, compared with 2.2 in Laos (p<0.001). On
average, Cambodian farmers considered 5.6 of the 20 proposed measures to be
effective, compared with 4.3 in Laos (p<0.001).

Table 17. Results of the Attitudes score

Cambodia Laos Total p-value
Importance of APP /4 2.5+0.7 2.2+1.0 2.3+ 0.9 <0,001
Effectiveness of measures /20 5.6+3.9 4.3+ 3.0 5.0+ 35 0,001
Total /24 8.1t 4.0 6.5t 3.5 7.3t 3.8 <0,001
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Figure 18. Results of the Attitudes score
(a) Breakdown of total scores /24 (b) Unfavourable / Favourable ranking

Summary of part I111.4. Attitudes

- Risk perception: ASF is generally perceived as a serious disease.

- Perception of the effectiveness of biosafety measures: on average, only
a quarter of biosafety measures are considered to be effective.

- Cambodia has a better overall attitude than Laos.
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Table 18. Farmers who consider biosecurity measures to be effective

Cambodia Laos Total value
n=187 n=195 n=382 P

Visitors
Do npt allow visitors (e..g. the butcher, intermediaries, 109 (59%) 46 (24%) 113 (30%) <0,001
relatives) to enter the pigsty
Ask visitors entering the farm/piggery to change their 23 (12%) 8 (4%) 31 (8%) 0,003
footwear
Ask visitors entering the farm/piggery to change their 9 (5%) 8 (4%) 17 (4%) 0.736
clothes
Ask visitors entering the farm/piggery to disinfect their 11 (6%) 8 (4%) 19 (5%) 0,424
shoes
\l,\lvztetkc; other pig farms frequently (more than once a 85 (45%) 28 (14%) 113 (30%) <0,001
Power supply
Protecting pig feed from possible contamination by wildlife 50 (27%) 75 (39%) 125 (32%) 0,015
Do not feed swill to pigs 84 (45%) 71 (36%) 155 (41%) 0,090
Animal health
Isolating sick animals from others 92 (49%) 131 (67%) 223 (59%) <0,001
Vaccinate pigs every six months 65 (35%) 69 (35%) 134 (35%) 0,898
Keep piglets, sows and boars in separate pens 48 (26%) 17 (9%) 65 (17%) <0,001
Introducing animals
When you buy a new pig, keep it in quarantine
for a minimum of two weeks before mixing with the other 29 (16%) 98 (50%) 127 (33%) <0,001
ingredients.
buying pigs, ask _|f.there an outbreak in the community or 37 (20%) 36 (18%) 73 (19%) 0742
on the farm of origin.
Do not share boars between farms (loan or borrow) 38 (20%) 19 (10%) 57 (15%) 0,004
Use all replacement stock that was born and raised on
the farm / do not buy pigs from other producers. 41 (22%) 33 (17%) 74 (19%) 0,216
outside
Farm hygiene
A foot bath at entrance 41 (22%) 89 (46%) 130 (34%) <0,001
Keep the pigsty clean and dry at all times 135 (72%) 88 (45%) 223 (58%) <0,001
Have a drainage system 54 (29%) 10 (5%) 64 (17%) <0,001
Us.e specific tools to look after pigs (not used for other 49 (26%) 3 (2%) 52 (14%) <0,001
animals)
Use specific tools for each pigsty 34 (18%) 4 (2%) 38 (10%) <0,001
Use specific clothing and footwear to look after pigs 21 (11%) 6 (3%) 27 (7%) 0,002
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llIl.5. Practices

Practices for reporting an outbreak are detailed in table 19. When clinical signs
compatible with ASF are observed, the most common practice is to treat the pigs with
antibiotics (51%). 20% of farmers would wait a few days to see if the pigs improved
spontaneously, while 19% would sell them immediately. Farmers who report a
potential outbreak, even after a certain lapse of time, are still in the minority. More
farmers in Cambodia report to the VVW or VAWH than in Laos (28% versus 9%). On
the other hand, Cambodian farmers are more likely to sell their pigs as quickly as
possible to avoid losses (30% compared with 8% in Laos). A veterinary professional
is called in only 17% of cases when clinical signs of ASF are observed. However,
43% of farmers said they called the vet when several pigs lost their appetite or
appeared ill, which seems contradictory. 27% of farmers admitted that they never
called the vet. The differences between Laos and Cambodia were significant

(p<0.001).
Table 19. Reporting an outbreak

rowan

Cambodia Laos p-value

n=187 n=195 n=195

If you observe clinical signs of ASF in your herd, what do you us?
do
- I'm waiting a few days to see if the pigs <0,001
improve or not 20 (11%) 56 (29%) 76 (20%)
- | treat pigs with antibiotics 74 (40%) 121 (62%) 195 (51%)
- | sell the pigs as quickly as possible to avoid
excessive losses 57 (30%) 15 (8%) 72 (19%)
- | call the VVW or a professional vet 53 (28%) 11 (6%) 64 (17%)
- I report it to the DAFO / DV 8 (4%) 10 (5%) 18 (4%)
- I'm reporting this to the VVW / VAWH 52 (28%) 17 (9%) 69 (18%)
- Other 42 (22%) 51 (26%) 93 (24%)
If you suspect an outbreak of ASF on your farm / village, that what do you
do?

- I'll wait a few days before reporting it to <0,001
avoid a false alarm 33 (18%) 56 (29%) 89 (23%)
- I'll wait a few days before reporting it to
have time to sell the pigs in good health and
avoid excessive losses 42 (22%) 27 (14%) 69 (18%)
- | report it as soon as possible, even though it might
be a false alarm 52 (28%) 15 (8%) 67 (18%)
- Other 70 (37%) 101 (52%) 171 (45%)
When would you call a veterinary professional to your pigs?
- A pig that loses its appetite / looks ill 96 (51%) 57 (29%) 153 (40%) <0,001
- Several pigs losing their appetite / appear to be
patients 72 (38%) 94 (48%) 166 (43%)
- Increased mortality 21 (11%) 93 (48%) 114 (30%)
- Sows without piglets 23 (12%) 1 (1%) 24 (6%)
- Reproduction 9 (5%) 0 (0%) 9 (2%)
- Technical advice on nutrition and health 13 (7%) 3 (2%) 16 (4%)
- Preventive treatment such as vaccination and
worming 32 (17%) 22 (11%) 54 (14%)
- Other 52 (28%) 72 (37%) 124 (32%)
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* Other. The following were mentioned several : nothing, waiting improvement, self-
medication (paracetamol, antibiotics).

** Other. The following were mentioned several : selling the pigs as quickly as ,
prophylactic treatment with antibiotics, nothing.

*** Other. Mentioned several : other illness/clinical sign, | never call the vet (104).

The results of the biosecurity measures implemented are presented in Table
20. Measures relating to housing and manure management have been treated
separately. Significant differences between Laos and Cambodia are indicated by p-
values in bold (p<0.005).

Visitors

The movement of people between pig farms appears to be relatively limited,
with 61% of farmers not allowing visitors and 81% stating that they do not visit other
pig farms more than once a week. However, when there are visitors, the majority do
not change their clothes or shoes, or disinfect their shoes on entering.

Power supply

On the whole, farmers (58%) are careful to protect the feed given to their pigs
from possible contamination by wildlife. However, more than a third give swill. This
practice is more widespread in Laos (53%) than in Cambodia (23%) (p<0.001).

Animal health

Isolation of a sick animal is practised by 60% of farmers. Preventive measures
aimed at limiting the circulation of pathogens on the farm, such as vaccination or
separation of pig populations, were implemented less frequently in Laos (20% and
17%, respectively), unlike in Cambodia where they were more common (51% and
63%) (p<0.001).

Introducing animals

Few precautions are taken when introducing animals: quarantine is practised
by only 28% of farmers, and 55% say they share a boar with other farms. The latter
practice is particularly widespread in Laos (81%). 51% of farmers do not inquire
about the disease-free status of the farm from which they are buying a pig. Almost
half of farmers need to introduce pigs on a regular basis in order to renew their herd.

Farm hygiene

On the whole, the barns are kept clean and dry, but the tools, clothing and
footwear are not specific to the care of the pigs or to each barn. The foot bath at the
entrance to the pigsty is only installed by
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5% of farmers. Cambodian farmers were more rigorous on hygiene than their Laotian
counterparts on several key points: cleanliness of the pigsty (95% versus 56%)
(p<0.001), drainage system (60% versus 7%) (p<0.001), tools dedicated solely to
pigs (67% versus 3%) (p<0.001).

Housing

There is a significant difference between Laos and Cambodia in terms of free-
ranging pigs: in Cambodia, only 6% of pigs are allowed to roam, compared with 70%
in Laos (p<0.001).

Manure management

Pig manure is used by 59% of farmers to fertilise crops (four did not answer
this question and were not counted). Manure replaces chemical fertilisers but
contributes to the spread of the disease if it is contaminated by the faeces of sick
pigs. This practice varies from country to country: it is very widespread in Cambodia
(87%) and less so in Laos (31%) (p<0.001).

Table 21 shows the biosecurity measures applied in the event of mortality on
the farm.

Body management

55% of Cambodian livestock farmers and 73% of Laotian livestock farmers do
not have a carcass storage area (p<0.001). Where such storage facilities do exist,
they are generally well away from dwellings (more than 30 metres for 60% of
farmers). The best practices, incineration or burial, were used by 17% and 79% of
farmers respectively. Laos is a better pupil than Cambodia in this respect. Among
bad practices, 35% of farmers in Cambodia sell dead pigs, compared with none in
Laos. Finally, 6% of farmers dispose of them in the bush and 4% throw them into a
stream.

Repopulating the farm after an outbreak

18% of farmers who had to repopulate after death from disease or culling had
a fallow period of one month or less. In Cambodia, a third of farmers purchased
several pigs directly, without first introducing one or two sentinel pigs, compared with
only 2% in Laos (p<0.001). In Laos, on the other hand, 80% of farmers introduced
one or two pigs first. A significant proportion of farmers (36%) used surviving pigs.
Finally, 60% of farmers clean the pigsty, but only 27% disinfect it. The difference is
even greater in Laos: while 63% of farmers clean their pigsties, only 4% disinfect
them. 28% of Laotian farmers admit to doing nothing special. The differences
between Laos and Cambodia were significant (p<0.005), except for the use of
survivors.
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Table 20. Farmers applying biosecurity measures

Cambodia Laos Total value
n=187 n=195 n=382 P

Visitors
Do npt allow visitors (e..g. the butcher, intermediaries, 105 (56%) 129 (66%) 234 (61%) 0,045
relatives) to enter the pigsty
Ask visitors entering the farm/piggery to change their
footwear 19 (10%) 9 (5%) 28 (7%) 0,038
Ask visitors entering the farm/piggery to change their 10 (5%) 3 (1%) 13 (3%) 0,040
clothes
Ask visitors entering the farm/piggery to disinfect their 14 (7%) 3 (1%) 17 (4%) 0,005
shoes
VI?IZenkc;t other pig farms frequently (more than once a 151 (81%) 159 (82%) 310 (81%) 0,844
Power supply
Protecting pig feed from possible contamination by wildlife 107 (57%) 116 (59%) 223 (58%) 0,653
Do not feed swill to pigs 143 (77%) 92 (47%) 235 (62%) <0,001
Animal health
Isolating sick animals from others 122 (65%) 105 (54%) 227 (60%) 0,023
Vaccinate pigs every six months 96 (51%) 40 (20%) 136 (36%) <0,001
Keep piglets, sows and boars in separate pens 118 (63%) 33 (17%) 151 (40%) <0,001
Introducing animals
When you buy a new pig, keep it in quarantine
for a minimum of two weeks before mixing with the other 29 (16%) 78 (40%) 107 (28%) <0,001
ingredients.
buying pigs, ask .|f.there an outbreak in the community or 89 (48%) 87 (45%) 176 (46%) 0,559
on the farm of origin.
Do not share boars between farms (loan or borrow) 134 (72%) 37 (19%) 171 (45%) <0,001
Use all the replacement stocks that have been born and
were reared on the farm / do not buy pigs from outside 92 (49%) 95 (49%) 187 (49%) 0,925
Farm hygiene
A foot bath at entrance 14 (7%) 5 (3%) 19 (5%) 0,027
Keep the pigsty clean and dry at all times 177 (95%) 109 (56%) 286 (75%) <0,001
Have a drainage system 112 (60%) 7 (4%) 119 (31%) <0,001
Us.e specific tools to look after pigs (not used for other 126 (67%) 5 (3%) 131 (34%) <0,001
animals)
Use specific tools for each pigsty 44 (24%) 4 (2%) 48 (12%) <0,001
Use specific clothing and footwear to look after pigs 31 (17%) 2 (1%) 33 (8%) <0,001
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Table 21. Farmers applying biosecurity measures in the event of mortality

rowan

Cambodia Laos p-value
n=187 n=195 n=382
Management of carcasses (pigs that have died and not been eaten)
Do you have a storage area for corpses? <0,001
-Yes 84 (45%) 52 (27%) 136 (36%)
-No 103 (55%) 143 (73%) 246 (64%)
If so, how far from your farm? 0,038
- <10 metres 9 (11%) 1 (2%) 10 (8%)
- 10 to 20 metres 8 (10%) 12 (23%) 20 (14%)
- 21 to 30 metres 13 (15%) 5(10%) 18 (13%)
- >30 metres 54 (64%) 27 (52%) 81 (60%)
-NR 0 (0%) 7 (13%) 7 (5%)
What do you do with the corpses? <0,001
Several possible choices
- | burn them 20 (11%) 44 (23%) 64 (17%)
- | bury them 120 (64%) 183 (94%) 303 (79%)
- | use chemicals 0 (0%) 0 (0%) 0 (0%)
- | throw them in the bush 8 (4%) 5 (3%) 13 (3%)
- | sell them 65 (35%) 0 (0%) 65 (17%)
- Other 40 (21%) 16 (8%) 56 (15%)
Repopulating the farm after an outbreak
Did your pigs die of ASF (after having been
sick or slaughtered by the local authorities)? 0,041
-Yes 94 (50%) 76 (39%) 170 (44%)
- No 93 (50%) 115 (59%) 208 (55%)
-NR 0 (0%) 4 (2%) 4 (1%)
How long after the home did you
repopulated? 0,030
- Less a week 10 (11%) 5 (7%) 15 (9%)
- After 2 weeks 4 (4%) 1 (1%) 5 (3%)
- After 2 to 4 weeks 1 (1%) 9 (12%) 10 (6%)
- After 2 to 3 months 2 (2%) 6 (8%) 8 (5%)
- After 4 to 6 months 8 (8%) 6 (8%) 14 (8%)
- After 7 to 12 months 9 (10%) 12 (16%) 21 (12%)
- More than a year later 26 (28%) 27 (35%) 53 (31%)
- | don't remember 1 (1%) 6 (8%) 7 (4%)
-NR 33 (35%) 4 (5%) 37 (22%)
Before repopulating, what did you do? <0,001
Several possible choices
- Cleaning of pigsties 55 (58%) 48 (63%) 103 (60%)
- Disinfection of pig pens 43 (46%) 3 (4%) 46 (27%)
- Cleaning of materials and equipment 17 (18%) 1 (1%) 18 (11%)
- Disinfection of materials and equipment 10 (11%) 12 (16%) 22 (13%)
- Nothing special 6 (6%) 21 (28%) 27 (16%)
When you repopulated, how did you
process? <0,001
- Introduction one or two pigs first before a
full restocking 23 (24%) 61 (80%) 84 (49%)
- Direct purchase of several pigs 31 (33%) 2 (2%) 33 (19%)
- Other 7 (7%) 9 (12%) 16 (9%)
-NR 33 (35%) 4 (5%) 34 (20%)
Did you use survivors? 0,065
-Yes 28 (30%) 33 (43%) 61 (36%)
-No 66 (70%) 43 (57%) 109 (64%)

NR: no answer
*Other: the following were cited: consumed by family and neighbours (24), thrown into a pond or
stream (6), no pigs died on the farm (sold before or start of activity) (19).
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A discrepancy was observed between the number of farmers who had had an
outbreak of ASF on their farm (60%) (question in the "Knowledgesection) and the
number of farmers who had had pigs die of the disease or be slaughtered by the
authorities (44%). A contingency table (Table 22) was drawn up to investigate this
difference.

Table 22. Cross-tabulated matrix between the "experience of PPP" and "experience of
PPP" variables
"Pigs dead from ASF or slaughtered”. No replies: 4

Experience of the PPA

Pigs dead from ASF or slaughtered Yes No p-value
Y 159 (429 11 (39
es 59 ( OA)) (3 /(:)) <0,001
No 67 (18%) 141 (37%)

The difference between variables was significant (p<0.001). A surprising 18%
of farmers who had experienced ASF had no pigs that died or were slaughtered. This
may be due to farmers not reporting dead pigs, a less virulent form of ASF (not very
credible in this context) or, more probably, an overestimation of the number of
farmers who had had ASF, in the absence of a definitive diagnosis and confusion
with other diseases such as classical swine fever or porcine reproductive and
respiratory syndrome.

The results of the Practices score are detailed in table 23 below. Two
histograms can be constructed from them, showing the distribution of scores (Figure
19a.) and the distribution of the Low / Correct classification (Figure 19b.). Farmers
unlikely to report a suspicion of ASF, and the biosecurity score is low overall. Only
10% of farmers obtained half of the correct answers. Farmers in Cambodia applied
an average of 8.8 biosecurity measures out of the 20 proposed, compared with 6.4 in
Laos (p<0.001). Comparing the average Attitude and Practice scores for biosecurity
measures, it is interesting to note that a greater number of measures are applied than
are considered effective.

Table 23. Results of the Practices score

Cambodia Laos Total p-value
Reporting an outbreak /6 1.9+13 1.5+ 1.2 1.7£1.3 0,003
Accommodation /1 0.9+ 0.2 0.3+ 0.5 0.6+ 0.5 <0,001
Biosafety measures /20 8.8+ 3.1 6.4+ 2.3 7.612.3 <0,001
Total /27 10.8+ 34 7.9+ 26 9.3+ 3.3 <0,001
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Figure 19. Results of the Practices score
(a) Breakdown of total scores /27 (b) Classification of the level of practices Weak / Correct

Summary of part Ill.5. Practices
- Overall level of practice: low
- Reporting an outbreak: farmers are unlikely to report suspected ASF. The
most common practices are antibiotic treatment of pigs, waiting for

spontaneous improvement and selling pigs.

- Housing: 70% of farmers in Laos allow their pigs to roam free, compared
with just 6% in Cambodia.

- Biosecurity measures: on average, around 40% of biosecurity measures
are applied.

- Cambodia has a better level of practices than Laos.

lll.6. Correlation between knowledge, attitudes and practices

In the absence of a normal distribution of scores, the correlation between the
CAP variables was assessed using a Spearman correlation test (Table 24).

Table 24. Spearman correlation test between CAP variables

rs Cambodia (p-value) rs Laos (p-value) rs Total (p-value) p-value
C-A 0,33 (p<0,001) 0,39 (p<0,001) 0,30 (p<0,001) 0,497
C-P 0,22 (p=0,002) 0,19 (p=0,009) 0,06 (p=0,270) 0,698
A-P 0,44 (p<0,001) 0,42 (p<0,001) 0,47 (p<0,001) 0,847
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The analysis reveals a significant positive correlation between knowledge and
attitudes (s-0.30; p<0.001) and between attitudes and practices (s=0.47; p<0.001). This
correlation is of moderate strength (0.3 < s <0.5), and is more marked between
attitudes and practices. There was only a weak correlation between knowledge and
practices (rs<0.3). The differences between Laos and Cambodia were not significant.

To test the correlation between attitudes and practices regarding biosecurity
measures, a Spearman correlation test was again carried out (Table 25).

Table 25. Spearman's correlation test between Afttitudes scores and
Biosecurity practices (correlation between effectiveness and application)

rs Cambodia (p-value) rs Laos (p-value) rs Total (p-value) p-value

Total 0,53 (p<0,001) 0,37 (p<0,001) 0,46 (p<0,001) 0,053

Generally speaking, the analysis reveals a significant positive correlation
between "considering a measure to be effective" and "applying this measure" (is-0.46;
p<0.001). There was a stronger correlation between these two propositions for
Cambodia (rs=0.53; p<0.001) than for Laos (rs=0.37; p<0.001), significant at the 5%
threshold.

Summary of part lll.6. Correlations between knowledge, attitudes and
practices

- Knowledge is positively correlated with attitudes, which in turn are positively
correlated with practices.

- The fact that a measure is considered effective is positively correlated with
its application.

lll.7. The effect of socio-demographic and contextual factors
on knowledge, attitudes and practices

Univariate logistic analyses for the "Knowledgevariables,
The "Attitudes" and "Practices" factors are presented in tables 26, 27 and 28
respectively. During these analyses, several significant factors (p<0.25) were
identified and included in a multivariate logistic regression model (Table 29).

In the model of regression logistic multivariate for the variable
For the "Knowledge variable, the variables "level primary education", level of
secondary education" and "gender" did not significantly influence the model (p>0.05)
and were therefore not retained. Similarly, for the 'Attitudes variable, the explanatory
variables 'level of education', experience in livestock farming' and 'gender' did not
significantly influence the model.
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"The variables 'experience of ASF' did not significantly influence the multivariate
model. Finally, for the 'Practicesvariable, the variables 'herd size', age' and
‘experience of ASF' did not significantly influence the multivariate model.

The "level of education" criteria were not used.

analysis shows that country, experience of ASF and level of education are
explanatory factors for knowledge of the disease:

- Farmers in Laos are four times more likely to have a good level of knowledge
than farmers in Cambodia, all other things being equal.

- Having experienced an outbreak of ASF on your farm multiplies the probability
of having a good level of knowledge by three, all other things being equal.

- Being illiterate divides the probability of having a good level of knowledge by
10 compared with having received a secondary or higher education, all other
things being equal.

For the "Attitudes" and "Practices" variables, country is the only significant
explanatory variable in the multivariate model:
- Farmers in Laos are half as likely to have a favourable attitude as farmers in
Cambodia, all other things being equal.
- Farmers in Laos are 10 times less likely to have a good level of practices than
farmers in Cambodia, all other things being equal.

Summary of Part lll.7. Effect of socio-demographic and contextual factors
on knowledge, attitudes and practices

- Differences in knowledge can be explained by country, literacy rate, and
previous experience of an APP household on the farm.

- For attitudes and practices, country is the only significant explanatory
variable in the model.

- Age, gender, herd size, years of farming experience and whether pork was
the main source of income did not influence the model significantly.
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Table 26. Logistic logistic univariate : variables associated
with the "Knowledge" variable

Knowledge
Explanatory variable Insufficient Sufficient OR na 95% ClI p-value
N=349 N=33
Country
Cambodia 179 8 1
Laos 170 25 3,3 1,5-8,0 0,005
Type
Female 201 15 1
Male 148 18 1,6 08-34 0,182
Age
16 - 37 98 7 1
38 - 52 156 18 1,6 0,7-43 0,301
53-79 95 8 1,2 0,4-35 0,759
Level education
High school and 25 4 1
above Middle school 89 7 0,5 0.1-20 0,287
Primary 174 20 0,7 0.2-26 0,574
llliterate 61 2 0,2 0,0-11 0,077
Herd size
<5 pigs 161 12 1
25 pigs 188 21 1,5 0,7-32 0,284
Experience of the PPA
No 147 7 1
Yes 202 26 2,7 1,2-6,9 0,024
Experience in breeding
<10 years 186 21 1
>10 years 163 12 1,5 0,7-33 0,257
Main source of income
No 72 5 1 1
Yes 277 28 0,7 0,2-1,7 0,456

OR na: Unadjusted Odds Ratios
95% Cl: 95% confidence interval



Table 27. Logistic logistic univariate : variables associated
with the "Attitudes™ variable

Attitudes
Explanatory variable Unfavourable Favourable OR na 95% ClI p-value
N=323 N=59
Country
Cambodia 147 40 1
Laos 176 19 04 0,2-0,7 0,002
Type
Female 186 30 1
Male 137 29 1,3 0,8-2,3 0,338
Age
16 - 37 90 15
38 - 52 147 27 1,1 06-22 0,781
53-79 86 17 1,2 0,6-25 0,658
Level education
High school and 22 7 1
above Middle school 80 16 0,6 0,1-0,9 0,366
Primary 163 31 0,6 0,2-1,6 0,280
llliterate 58 5 0,3 0,1-0,7 0,040
Herd size
<5 pigs 154 19 1
25 pigs 169 40 1,9 1,1-3,5 0,030
Experience of the PPA
No 136 18 1
Yes 187 41 1,7 0,9-31 0,097
Experience in livestock farming
<10 years 154 21 1
>10 years 169 38 1,6 0,9-3,0 0,089
Main source of income
No 65 47
Yes 258 12 1,0 0,5-20 0,970

OR na: Unadjusted Odds Ratios
95% Cl: 95% confidence interval
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Table 28. Logistic logistic univariate : variables associated
with the "Practices" variable
Practices

Explanatory variable OR na 95% ClI p-value
Country
Cambodia 152 35 1
Laos 191 4 0,1 0,0-0,2 <0,001
Type
Female 191 25 1
Male 152 14 0,7 0,3-14 0,317
Age
16 - 37 99 6 1
38 -52 154 20 2,1 0,9-6,0 0,115
53-79 90 13 24 09-70 0,091
Level education
High school and 24 5 1
above Middle school 86 10 0,6 0,2-1,9 0,115
Primary 174 20 0,6 02-1,8 0,276
llliterate 59 4 0,3 0,1-1,3 0,115
Herd size
<5 pigs 162 11 1
=5 pigs 181 28 2,3 1,1-49 0,027
Experience of the PPA
No 141 13 1
Yes 202 26 1,4 0,7-29 0,350
Experience in breeding
<10 years 154 21 1
>10 years 189 18 0,7 04-14 0,290
Main source of income
No 276 29
Yes 67 10 1,4 0,6-30 0,370

OR na: Unadjusted Odds Ratios
95% Cl: 95% confidence interval
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Table 29. Multivariate logistic regression. Explanatory variables associated with CAP variables

Knowledge Attitudes Practices

Variables ORa 95% CI p-value ORa 95% CI p-value ORa 95% CI p-value

Country
Cambodia 1 1 1

Laos 4,1 1,7-10,9 0,001 0,5 0,3-0,9 0,023 0,1 0,0-0,3 <0,001
Type
Female 1

Male 1,0 0,4-22 0,980
Age
16 - 37 1

38 - 52 1,7 0,6-49 0,320
53-79 1,5 0,5-4,8 0,451
Level education
High school and 1 1 1

above Middle school 0,3 0,1-15 0,126 0,7 0,3-21 0,499 0,7 0,2-27 0,633
Primary 04 0,1-17 0,174 0,7 0,3-21 0,535 0,8 0,3-29 0,763
lliterate 0,1 0,0-0,7 0,020 04 0,1-1,6 0,220 0,8 0,2-35 0,713
Herd size
<5 pigs
=5 pigs 1,7 09-32 0,091 1,8 0,8-4,0 0,149
Experience of the PPA
No 1 1

Yes 2,7 1,2-7.1 0,026 1,7 09-32 0,100
Experience in breeding
<10 years

>10 years 1,4 0,8-26 0,281

ORa: Adjusted Odds Ratios
95% CI: 95% confidence interval
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IV. Discussion

IV.1. Sources of bias

Representativeness

No statistical method was used to assess the sample size. However, the
provinces and districts targeted took into account the different ecological and socio-
economic contexts so that each was represented. In addition, all the areas selected
had been affected by outbreaks of ASF. For Laos, the ethnic representativeness
differs from that of the overall population of Laos (40% Katang in our study,
compared with 2% in the overall population, p<0.001) (Lao Statistics Bureau 2016),
so care should be taken when generalising the results to the country. For Cambodia,
all participants are Khmer, which is the majority ethnicity in Cambodia.

Data recruitment

Data recruitment did not follow an identical methodology in Laos and
Cambodia. In Cambodia, the villages selected were those with a majority of pig
farmers, whereas the choice of villages was random in Laos. This explains, for
example, why pork is a major source of income in Cambodia, whereas it is often only
an additional source in Laos. It may also explain the better attitudes and practices.

Information through the media

In the "Knowledge section, the question on the source of information did not
include "radio, television or social networks", which is nevertheless an important
source information (Rinchen et al. 2019). Several participants specified it in the
"Other" category, but this source of information is probably underestimated in our
study.

Clinical signs and transmission routes

There were no incorrect answers to the questions clinical signs and routes. A
farmer who was presented with lists of clinical signs and transmission routes could
therefore answer at random and score points. For future questionnaires, it may be
worth not sending the list to the farmers or inserting wrong answers in order to
assess the level of knowledge more accurately.

Oily water

In the "Practicessection, a possible bias, albeit limited, is the overestimation of
farmers who give swill. In fact, 21 farmers, or 5%, did not answer this question. In
order to include them in the score, their response to the more general question on
feed in the "activity characteristics" section was taken into account. Finally, 13
breeders, or 3%, were considered to give swill by default.
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Pigs that died and were eaten

Also in the 'Practices' section, the question on carcass management excluded
pigs consumed after death. Some farmers did report that they consumed their
deceased pigs in the "Other category, but the number is probably underestimated. A
question aimed at quantifying the number of households consuming their pigs after
death would have been interesting, as this practice is widespread among small
producers. They often invite family and neighbours to share the meat or offer them
some of it, which helps to spread the disease.

IV.2. Knowledge

The level of knowledge focuses on the clinical signs and routes of transmission
of the disease. While remaining low overall, it is significantly higher in Laos than in
Cambodia. Compared with CAP studies on ASF conducted in other countries,
surveys of small pig producers in Uganda and Kenya showed that participants had a
good knowledge of the clinical signs and routes of transmission (Nantima et al. 2016;
Chenais et al. 2017). This difference can be explained by the fact that the disease
has been endemic in Africa for a long time and that farmers are familiar with it, unlike
in Laos and Cambodia where the disease is relatively recent. This also explains why
age is not an explanatory factor in the multivariate logistic regression model.

Interestingly, despite a high level of confidence and a feeling of being well
informed, Cambodian farmers had a low knowledge score. This same phenomenon
was observed in a study on ASF in Ukraine (Mufoz-Gomez et al. 2021). The author
links it to the Dunning-Kruger effect, still being studied in psychology, which consists
of people with limited knowledge of a subject overestimating their abilities (Muioz-
Gomez et al. 2021). This effect needs to be taken into account when setting up
training programmes.

One reason for interpreting the low overall level of knowledge is the low
literacy rate. In our study, being illiterate is an explanatory variable significantly
associated with a low level of knowledge. This link between education and level of
knowledge is a frequent observation in CAP surveys (Rahman et al. 2021;
Tornimbene et al. 2014).

On the contrary, the experience of an outbreak of ASF on one's farm is
associated with a better level of knowledge. This result is similar to that obtained by
Na et al. in a study conducted between 2019 and 2022 in Vietnam (Na et al. 2023). It
should be noted, however, that diagnosis of ASF is not always possible and that ASF
may be confused with other diseases circulating in Laos and Cambodia, such as
classical swine fever or porcine reproductive and respiratory syndrome (Holt et al.
2019; Chea et al. 2020).

78



In the 2017 study by Chenais et al, the clinical signs cited most frequently were
anorexia and a change in skin colour. In Cambodia, the same clinical signs were
cited first, the addition of sudden death. In Laos, the clinical signs mentioned most
frequently were fever, anorexia and sudden death. Reddening of the skin only comes
seventh, as pigs of local Laotian breeds are predominantly dark-skinned. The lack of
knowledge about clinical signs may be due to the wide range of clinical
manifestations associated with the disease.

Farmers in Cambodia cite indirect transmission routes first. Direct transmission
routes (contact with a sick pig) only come fifth. It is interesting to note that
transmission by air or wind is the third most-cited route (second in Cambodia), even
though this route is still a minority in the spread of the disease, only over short
distances and in confined environments (Main et al. 2022). A case study from a
Chinese farm in 2023 suggests that the virus can travel by aerosol up to 10 metres,
this distance being dependent on ventilation conditions and the virulence of the strain
(Li et al. 2023). Certain routes of transmission are rarely mentioned, such as contact
with infected wild boar. This may be due to the fact that few farmers see wild boar
around their farms, and therefore do not associate this with a risk of spreading the
disease. The presence of ASF has been detected in wild boar carcasses in Laos and
Vietnam, but not yet in Cambodia (Denstedt et al. 2021). It seems likely that this route
of transmission is underestimated in Southeast Asia and favoured by practices such
as allowing pigs to roam freely (Cadenas-Fernandez et al. 2022). It therefore seems
justified to monitor the movement wild boar in forested areas bordering villages and
to prevent contact with pigs.

It is difficult to explain the higher level of knowledge in Laos compared with
Cambodia, especially as Cambodian farmers have better attitudes and practices.
Several hypotheses can be put forward:

- In Cambodia, the vast majority of farmers had heard of the disease, but this
did not translate into adequate knowledge. The information provided was
therefore partial or superficial. In Cambodia, it has been observed that
information campaigns targeted at VAHWs and district vets, who will not
necessarily redistribute the information to farmers (Tornimbene et al. 2014).
However, in our study, the source of information and the level of knowledge
were not significantly related.

- Socio-cultural factors may explain these differences. The proportion of pork in

the diet is higher in Laos than in Cambodia; the decline in the pig herd may
lead Laotian farmers to take a more serious interest in the disease.
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- Finally, a possible explanation is the bias induced by the questionnaire, which
does not allow us to differentiate between farmers who really know something
about the disease and those who responded randomly. This may, for example,
explain why a number of farmers in Laos who had never heard of ASF had a
relatively high clinical signs score. However, this bias should also have been
present in Cambodia. We must therefore formulate the hypothesis that more
farmers in Laos responded at random than in Cambodia.

IV.3. Attitudes

As presented by Janz and Becker, the attitude towards a health risk is
constructed by two factors: the perceived threat (vulnerability and severity) and the
estimated effectiveness of measures to guard against it (benefits and barriers) (Janz
and Becker 1984).

ASF is generally perceived as an important disease in both countries. On the
other hand, there is a rather hostile attitude towards biosecurity measures, most of
which are considered ineffective. This unfavourable perception is more marked in
Laos than in Cambodia. There are several reasons why a measure may be
considered ineffective:

- Non-compliance with the title of the question, which specified that neither the
cost nor the feasibility of the measures should be taken into account, but only
their effectiveness. This instruction may not have been given by the
interviewers in the field, or it may have been difficult to disregard the financial
and material implications when answering it.

- Poor adaptation to the situation on the farm, for example the installation of a
foot bath on a farm where pigs are free to roam, or incorrect implementation
that compromises its effectiveness, for example quarantine but possible
contact with fellow pigs through the barriers.

- The fact that the modes of transmission, which are often multiple, cannot be
determined with certainty during an outbreak. This gives the impression that
the measures already in place are not working (Blome et al. 2020).

- The perception of a low level of control over the event, a phenomenon
described in several health-related models (Wallston et al. 1987; Goodwin et
al. 2021) but which was not evaluated in our study. Farmers who are reluctant
to implement biosecurity measures may feel that it is out of their hands to
influence the spread of the disease because it is conditioned by external
factors beyond their control. In our study, include, for example, transmission
by air and by
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The fact that other farmers' pigs are roaming free is the responsibility of the
government.

Knowledge and attitude are positively correlated: when one increases, the other
tends to increase too. All these reasons can be explained by gaps in knowledge,
particularly concerning transmission routes, which prevent farmers from mentally
assessing the effects of a biosecurity measure and understanding its benefits. This
same phenomenon is described in a CAP study on porcine respiratory and dysgenic
syndrome in Cambodia (Tornimbene et al. 2014).

IV.4. Practices

Practices include reporting an outbreak, free-ranging pigs and the application
of biosecurity measures. The level of practice is generally low, and biosecurity
measures are particularly poorly applied in Laos.

A number of biosafety shortcomings were identified in this survey.

70% of Laotian farmers allow their pigs to roam. This type of farming is the
most risky because it is difficult to introduce biosecurity measures (FAO, OIE and
World Bank 2010; Mutua et al. 2021). In this context, it seems essential to build pens
or buildings to confine the pigs. In the open comments, a number of farmers
expressed their need for materials and equipment, as well as their wish to be trained
in husbandry techniques. Consequently, livestock professionals can propose
solutions for obtaining materials and training in zootechnics, taking into account the
economic constraints of farmers.

In both Cambodia and Laos, pig handlers and visitors rarely change clothes
and footwear, or disinfect their footwear on entering the piggery. These results are
similar to those obtained during a biosecurity study carried out in 2017 - 2018 in
Cambodia (Chea et al. 2020). Foot bathing is a measure that is not widely
implemented and is very unpopular. It is a restrictive measure because it requires
financial investment in disinfectant products. In this context, if farmers are reluctant to
introduce a foot bath, it would seem wise to insist on a change of footwear when
entering the pigsty, with a clear demarcation between clean and dirty areas
(Bremang et al. 2022).

There is also a marked difference between Cambodia and Laos when it comes
to hygiene measures, which are very rarely implemented in Laos. One possible
explanation is the type of housing: in Laos, 95% of pigsties are wooden pens on the
ground (when the pigs are not roaming around), in contrast to Cambodia where 95%
of farmers with pigsties house their animals in
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building or enclosure on a concrete floor. Concrete is easier to clean, especially during
the monsoon season (Figures 20 and 21).

Figure 20. Housing in buildings in Cambodia Figure 21. Wooden enclosure and shelter in Laos
Photo: Borin Sear Photo: Ariane Masson

With regard to the introduction of animals, quarantine for a minimum of two
weeks is practised by only 16% of farmers in Cambodia and 40% in Laos. By way of
comparison, a study of ASF among small-scale producers in Nigeria showed that
53% of farmers practised quarantine (Fasina et al. 2012). This practice maximises
the risk of introducing the virus onto the farm, especially as few farmers check the
free status of the place of origin of their pigs. Furthermore, limiting introductions by
using replacement stock born and reared on the farm is still a minority practice.
Finally, in Laos, 81% of farmers lend or borrow a boar for breeding. Surprisingly, only
28% of Cambodian farmers report lending or borrowing a boar, 82% do not own at
least one on their farm. In this context, it would have been interesting to know the rate
of artificial insemination. In general, reproduction on these small-scale farms is not
controlled and is mostly carried out naturally (Keonouchanh et al. 2017; Chea et al.
2020).

In Cambodia, only 23% of farmers fed swill, which is different from the results
of Chea et al, where 49% of farmers fed table scraps. In Laos, on the other hand, this
feeding method was used by more than half the farmers. Commercial feeds are the
best alternative, but their price can be a deterrent. It is therefore recommended to use
local ingredients or, if swill cannot be avoided, to boil it for at least 30 minutes before
feeding it to the pigs (Bremang et al. 2022).

It is interesting to note that 44% of the Cambodian farmers questioned allowed
visitors, which again differs from the study by Chea et al, where the vast majority
(93%) allowed them. As this study dates from before the African swine fever
epidemic, a change in certain practices may have occurred at that time.
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The management of carcasses also highlights risky practices. In Cambodia,
more than a third of farmers sell dead pigs, compared with none in Laos. This
difference can be explained by a cultural factor, the greater proportion of personal
consumption among Laotian than Cambodian farmers. Dead pigs are often cooked
and eaten by inviting relatives and neighbours. In both cases, these practices
increase the risk of the virus spreading to other farms or even other villages.

According to the FAO (Bremang et al. 2022), repopulation of a farm following
an outbreak should be carried out after a stamping-out . This recommendation is not
respected by 18% of farmers, who carry out a stamping-out period of less than a
month. Furthermore, particularly in Cambodia, the introduction of one or two sentinel
pigs to assess the absence of risk before full repopulation (Bremang et al. 2022) is
rarely carried out. Finally, the cleaning and disinfection procedure is not generally
followed (cleaning only or partially, or disinfection without cleaning). Survivors are
used to repopulate by more than a third of farmers, considerably increases the risk of
an outbreak re-emerging. In fact, a pig that recovers from ASF continues to excrete
the virus for another 30 days (FAO 2001).

Few farmers report an outbreak of ASF. The most common practice in both
Laos and Cambodia is to treat a sick pig antibiotics. In these countries, access to
antibiotics does not require a veterinary prescription and farmers can obtain them
easily (Om, McLaws 2016; Poupaud et al. 2021). All families of antibiotics are
available. However, problems of antibiotic resistance are beginning to be
documented in Laos and Cambodia (Sinwat et al. 2016; Lay et al. 2021). Overuse of
antibiotics to treat pigs suspected of having ASF is a dangerous practice in the long
term, and farmers need to be made aware of the need for rational antibiotic therapy.

When ASF is suspected, selling sick or healthy pigs as quickly as possible
seems to be the best strategy many farmers in order to avoid excessive financial
losses. These 'panic sales' are found in the same context among small pig producers
in Uganda, Kenya and Vietnam (Nantima et al. 2016; Chenais et al. 2017; Na et al.
2023). The lack of financial compensation for losses through a government subsidy is
a known brake on farmers' cooperation in reporting cases (Guo et al. 2023) and
encourages the spread of the disease, including outside the country (Na et al. 2023).

Although practices are correlated with attitude, several discrepancies between
attitude and practices have been observed:

- Farmers say they are quick to call the vet (or VAHW) if a pig is ill, but in
practice the vet is rarely called.
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contacted. This observation is similar to that made by Tornimbene et al in
2014 in Cambodia. The cause is financial: farmers first prefer to treat
themselves with antibiotics and wait for a potential improvement rather than
having to pay veterinary costs.

- By cross-referencing the assessment of the effectiveness of the measures with
their application, we can see that some measures considered effective are not
applied. The question designed to investigate this phenomenon ("You
answered that this measure is effective but you are not applying it, why?")
received very few responses and had to be dropped from the questionnaire.
One plausible explanation is the lack of financial and material resources, for
example for measures requiring premises or pens (quarantine on introduction,
isolation of a sick animal) or the purchase of disinfectant (foot baths). Several
studies report that the cost of installing biosecurity measures is too high for
farmers (Makita et al. 2020; Na et al. 2023).

- Similarly, some measures considered ineffective are applied anyway. These
measures are often part of established practices that are maintained by habit,
such as not visiting other farms or feeding pigs a certain type of feed.

Experience of an epidemic outbreak is surprisingly not significantly linked to better
attitudes or practices. The factor
The "perception of control over the disease" mentioned in the "Attitudes section could
also be to blame here: farmers feel they have a low level of control over the disease,
insufficient prevent its spread. This state of mind is echoed in the study by Na et al. in
Vietnam (Na et al. 2023). As with attitude, there is no significant association between
socio-demographic factors and practices: the latter are mainly influenced by local
traditions and culture (Chenais et al. 2017; Bremang et al. 2022).

There is a positive correlation between a measure perceived as effective and its
application. So the key changing practices lies in changing perception of risk, which
requires a better understanding of the long-term benefits of biosecurity measures,
including financial benefits. A pilot study on the economic impact of a change in
practices could be carried out to demonstrate their effectiveness to farmers (Nantima
et al. 2016). In addition, innovations such as model farms applying accessible
biosecurity measures are a concrete way of motivating farmers by example (Nantima
et al. 2016).
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Conclusion

The African swine fever epizootics currently raging in Cambodia and Laos are
having serious socio-economic consequences and threatening the food security of
small-scale pig farmers. A survey of these farmers has enabled us to take stock of
their knowledge, attitudes and practices with regard to this disease.

Knowledge of clinical signs and transmission routes is generally low. Yet
recognising clinical signs is fundamental to reacting as early as possible, just as
knowing the routes of transmission helps to understand the importance of biosecurity
measures. The literacy was found to be a factor in explaining the level of knowledge,
as was the experience of an outbreak of African swine fever on the farm.

While farmers appear to be aware of the severity of the disease, they are
nonetheless sceptical about the effectiveness of biosecurity measures. In practice, a
number of biosecurity shortcomings were highlighted. The strong point of this study is
that it assesses a wide range of biosecurity measures, making it possible identify
those at risk and thus to target the priority actions to be implemented.

Knowledge is positively correlated with attitude, which in turn is positively
correlated with practices. This further underlines the need for awareness campaigns
aimed at farmers to change their perceptions and behaviour with regard to the
disease. The acceptability of a measure in a community is a fundamental lever for its
adoption, and effective communication must be put in place to take account of
farmers' needs and concerns. A balance needs to be struck between economically
restrictive biosecurity measures and the threat of losing the herd.

AVSF is therefore continuing with this survey, supplementing it with focus
groups to gain a better understanding of farmers' expectations. An investigation into
the players in the value chain - traders, butchers and abattoir staff - would also be
relevant to understanding their role in the spread of the disease.

Because of the economic damage it has caused, the role of humans in its
transmission and the role of wildlife, African swine fever is a perfect illustration of the
need to adopt a One Health approach. Rural communities are at the heart of this
concept, and strengthening their biosafety capabilities is a fundamental issue in
ensuring the sustainability of their activity and their resilience in the face of disease.
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Appendix
Survey for pig (English)

Questionnaire 1- Individual interviews of random pig
farmers on KAP regarding ASF in villages only targeted for
KAP/biosecurity survey

The objectives of this interview is to obtain the general characteristics of the farm
as well as the Knowledge, Attitudes and Practices (KAP) of the pig farmers regarding
African swine fever (ASF) and its preventive and control measures.

This survey is completely anonymous, we will not be able to identify you based on
your answers. Your name will not appear in any of the records.

Date of the interview (DD/MM/YY): ..cccovvvevveeennenn. Name of

INEETVIEWET: ooeeeeeiieeieeeieieeeieeeeeeeeeenn,

Part I: General information

Are you the one responsible/ taking the decisions regarding the pigs?
Yes or no? If not then stop interview as we want to interview the person responsible/ taking
the decisions, not a caretaker

Country
- Cambodia

- Laos

Province

District:
- Viengkham
- Phonhong
- Toomlarn
- Ba Phnum
- Svay Chrum
- Tram Kak
- Kiraol Kor
- Saang
- Or Reang Ov

Village

Farm address
GPS coordinates: ......eeeeeeeeeeeeeeeeeeeeenns

97




Gender of farmer/interviewee:

- Male
- Female

Ethnic group (non mandatory)

Ethnics of Lao PDR Ethnics of Cambodia
- Lao - Khmer
- Katang - Cham
- Makong - Krom
- Oy - Surin
- Ta-Oy - Kachok
- Sorting - Krung
- Xuay - Brao
- Brao - Kavet
- Lue - Kuy
- Phouthai - Phnong
- Khmou - Tampuan
- Hmong - Stieng
- Others (Please specity) ............ - Mnong
- Samre
- Jarai
- Rhade
- Others (Please specify) ............
Year of birth (XXXX): ...cccoeveeeees

You have community responsibilities within the village/district?
Farmer
Farmer group member (AC or other)

VVW/VAHW

- Community leader
- Traditional healer
- None

- Other (if other please precise)

Education level:
- Illiterate/no school
- Primary school
- Secondary school
- Higher education

How many persons are part of your household?

Category

Number

Kids (< 2 years old)

Kids (3-5 years old)

Kids (6-16 years old)

Adults (>16 years old)
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What are the main sources of income for your household (reorder

from the most important to the least important:
- Pigs
- Other livestock
- Crops
- Rice
- Worker
- Private business
- Employment/regular salary
- Other (if other please specity)

Part II: Farm characteristics

How long have you been involved in raising pigs?
- <l year
- 1-2 years
- >2-5years
- >5-10years
- >10 years

For which purpose do you raise pigs
- For self-consumption
- Mobile capital (quick cash when needed)
- Commercial purposes (sale)
- Other

If others (Please specify) ..............

What type of pig farming activity do you do? (Several answers can be

selected)
- Only breeder (sell piglets)
- Only grower (buy piglets, fattens and sell for slaughter)
- Breeder & grower
- Other: please specify
If other, please specify........ccccuveuennenne

What type of housing systems do you have?

- Full time Free- ranging/scavenging

- Full time housed/fenced/penning

- Part time house/fenced/penning
If "part time housed/fenced/penning", please specify when are they kept inside and

when are they free ranging?

If other, please specify..................
If full or part time house/fenced/penning:

How far is the pig pen from your house?
- Next by (100 meters)
- Close (<2km)
- Far (>2km)
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What type of housing do you have?
- Wood fences / uncemented floor
- Wood fences / cemented floor
Elevated wooden floor
- Concrete building
- Other
If other, please specify.....................

How many pigs do you have now?
Adults (>6 months) Piglets (<6 months)
Male Female Male Female

Do you have other animals on the same farms?

- Yes
- No
If yes, which one? (Select all that apply)
- Cattle
- Buffalo
- Goats
- Poultry/ducks
- Other:

If other, please specify.........

How frequently do you observe wild pigs in the surroundings of your

farms?
- Several times per week
- 1 to 4 times a month
- Once every 2-3 months
- A few times per year
- Never
- I don't know

Which breed of pig do you keep?

- Native breed
In Laos: Moo Lat, Moo Kang, Moo Cheed, Moo Hmong, I don't know, other (if other
please specity....)
In Cambodia: Kandol, Hainam, Damrey, I don't know, other (if other please
specify....)

- Exotic breed

- Crossed breed

- Hybrid (Domestic pigs * wild pigs)

- Other:

- If other, please specify.........
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Part II1. Knowledge

Have you ever heard about ASF?
Yes
No

If yes how: discussion with other farmers, information from DAFOS/PAFOS, training, other (
please precise)

Have you ever experienced African swine fever outbreak on your

farm?

Yes
No

Do you feel confident that you can recognize the clinical signs of ASF?
- Yes
- No

Which of the following clinical signs do you associate with ASF in

Fever

Diarrhea

Higher mortality

Joint swelling

Coughing

Vomiting

Sudden death

Loss of appetite

Presence of red loose skin coloration in the ventral abdomen, tips of ears or tail
or distal limb

Difficulty in breathing

Abortion

Increase in water intake and wallowing
Reddening of the ears

Do you consider any other sign (not listed above) as characteristic of ASF?

- Yes
- No
If yes, (please specify) ......ccocvevvevveruenuennens

Do you feel you are well-informed about how ASF can be

transmitted?

- Yes
- No

Do you know anybody who has been affected by ASF?
- Yes
- No



If yes, is it:

- afriend
- arelative
- another pig farmer

If yes, is that person keeping the pigs:

- in the same village
- in another village

Did any of your pigs die from ASF (after being sick or killed by local

authorities) during outbreak?
- Yes
- No

How many months after the outbreak did you restock? .....
Why?

When you restocked, how did you proceed? (only for farmers still active)
- Introduced 1-2 pigs first before full restocking
- Purchasing directly several pigs
- Others (if other, please specify)

Before restocking what did you do? (multiple choice) (only for farmers
still active)

- Cleaned the pens

- Disinfected the pens (if yes, please precise with which product)
- Cleaned all the materials and equipment used for the pigs

- Disinfected all the materials and equipment used for the pigs

- Nothing special

Did you at any time use survivors (animals who were sick but did not

die/recovered) for restocking on your farm?
- Yes
- No

By which of the following spread pathways can your pigs be infected
by ASF? (Select all that apply)

Direct contact with an infected pig
- Contact with pork products/carcass with contamination
- Feeding of infected pig meat/swill/offal to pigs
- Contact with infected wild boars
- Visitors spreading the germs (e.g: pig traders)
- Vehicles or equipment spreading the germs
- Through the wind/air
- Biting insects (ticks, flees...)
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Do you consider any other pathways (not listed above) as outbreak routes of ASF?

- Yes
- No
If yes, please specify)......cccceeveeveeenennnns

Part I'V: Attitudes /perception on ASF

Please rate your opinion on the following statements

Measure Strongly Agree Disagree Strongly
agree 4 3 2 disagree
1
ASF is not a very
important disease
ASF is frequent in

the country, if I do
not take any
measures, I will
have an outbreak
in my farm

My herd is
protected from
ASF because they
are vaccinated and
dewormed
regularly

ASF does not
occur in the
country, it is only
in neighboring
countries

How efficient/ important do you consider the following measures
regarding ASF prevention and control

Note: advise the interviewee that they should rate the efficiency/ importance of the measure
independently of its feasibility, costs,..... Just, based on their opinion, how effective it is ( if
implemented) to prevent or control the disease

Description Very Efficient Low Not efficient
efficient efficiency

Having a foot bath at the entrance

Purchasing a new pig, keeping it in
quarantine for at least 2 weeks
before mixing it with the others




Isolating sick pigs from the others

Not allowing visitors (e.g.: butcher/
middle men / relatives,...) to enter
the pig pen

Asking visitors entering the farm/
the pens to change footwear

Asking visitors entering the farm/
the pens to change cloth

Asking visitors entering the farm/
the pens to disinfect their shoes

Not visiting other pig farms
frequently (>once/week)

Protecting the pigs' feed from
possible contamination by wildlife
(Stored in a closed place)

Keeping the pigs pens clean and
dry all the time

Not feeding pigs with swill food

Vaccinating the pigs every 6
months

When purchasing pigs, asking if
there is an on-going outbreak in the
community or farm from where you
are buying the pig

Keeping piglets, sows and boars in
separated pens

Having draining system

Using specific tools (not used for
other animals) to take care of the
pigs (eg. shovels, ...)

Using specific tools for each pig
pens (eg. shovels, ...)

Using specific clothes/footwear for
taking care of pigs (Different from
your daily life clothes/footwear)

Not sharing boars between pigs
farms (lending or borrowing)

Not borrowing boars from other
farms for reproduction

Using all replacement stocks that
are produced and grown within
your farm / not buying pigs from
outside
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Part V: Practices

Ifo

WO

What do you feed your pigs with (select all that apply)?
Scavenging

Local feed ingredients

Swill/leftover food

Local feed ingredients combined with Swill/leftover food
Commercial feed

Commercial feed combined with Swill/leftover food

Other:
If other, please specify.........

If you observe clinical signs of ASF in your pig herd, what do you do?
I would wait a few days to see if the pigs improve or not?

I would treat the pigs with antibiotics

I would sell the pigs as soon as possible to avoid losing too much

I would call the village veterinary workers or a veterinary professional

I would report it to the DAFOs

I would report it to the VVW/VAWH

Others

thers (Please specify) ..............

If you suspect there is an ASF outbreak in your farm/ village, what
uld you do:

Wait a few days before reporting it to avoid a false report
Wait a few days before reporting it to have the time to sell the healthy pigs and
avoid too much losses

Report it as soon as possible even if it might be a false case
Others

If others (Please specify) ..............

In which cases would you call a veterinary professional for your pigs?
- One pig not eating well/ looking sick
- Several pigs not eating well/ looking sick
- Increased mortality
- Sow not having piglets
- Preventive treatment such vaccination and/or deworming
- For technical advices (on feeding or health)
Others ...........

If others (Please specify) ..............



Which of the following practices are you implementing ?

Practices

Implementation
0o Yes o0 No
o Not applicable

Do you have a foot bath at the entrance of your pens

The last time you purchased a new pig, did you keep it in quarantine?

for at least 2 weeks before mixing them with the others?

The last time one of your animals was sick, did you isolate it from
the others?

Do you allow visitors (e.g: butcher/ middle men / relatives,....) to
enter the pig pen?

Do you ask visitors entering the farm/ the pens to Change footwear
?

Do you ask visitors entering the farm/ the pens to Change cloth ?

Do you ask visitors entering the farm/ the pens to disinfect their
shoes?

Do you visit other pig farms frequently (>once/week)

Do you protect the pigs' feed from possible contamination by
wildlife? (Stored in a closed place)

Do you keep the pigs pens clean and dry all the time?

Do you ever feed your pigs with swill food?

Did you vaccinate your pigs over the last 12 months?

The last time you purchased pigs, did you ask if there was an on-
going outbreak in the community or farm from where you are
buying the pig?

Are the piglets piglets, sows and boars kept in separate pens?

Do you use a drainage system?

Do you use specific tools when taking care of your pigs (eg.Shovels,
...) 2 Meaning tools that you don't use for other animals

Do you use specific tools only for each Pig pens (eg.Shovels, ...) ?

Do you wear specific clothes/footwear for taking care of pigs?
(Different from your daily life clothes/footwear)

Do you use pig manure for fertilizing crops?

Do you share boars with other farms (lend out or borrow)?

Are all replacement stocks produced and grown within your farm?

Carcass disposal (pigs which died and are not consumed)

Do you have a carcass disposal point (CDP)?

- Yes
- No
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If Yes, what is the approximate distance of the CDP to your farm?

- <10 meters
- 10-20 metres
- 21-30 metres
- >30 meters

How do you dispose carcasses? (Select all that apply)
- Burning

- Burying

- Use of chemical

- Throw it into the bush

- Sell it off

- Other

If other (please specify) ...........

Is there any other measure you are doing to prevent or control
diseases that has not been listed? If yes please specify

You considered the following measures as important for ASF
prevention and control but you are not doing it. Why ?

- Not feasible

- Takes too much time

- Too expensive

- I don't know

- Other (if so, please specify)
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SUMMARY:

Since 2019, Laos and Cambodia have been hit by an epizootic of African swine fever, which is
causing heavy economic losses, particularly on small-scale rural family farms. A study of the
knowledge, attitudes and practices of small-scale pig farmers with regard to this disease was
carried out among 382 farmers in Laos and Cambodia. The study revealed a low level of
knowledge of the clinical signs and routes of transmission of the disease, which appears to be
influenced by socio-demographic and contextual factors such as the literacy rate and previous
experience of a household on its farm. Furthermore, although ASF is perceived as a significant
risk, farmers generally consider biosecurity measures to be ineffective, and a number of
biosecurity gaps were identified. Since knowledge, attitudes and practices are correlated, it
would seem essential to set up targeted awareness campaigns to improve understanding of the
benefits of biosecurity measures and encourage their adoption.
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