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AN OVERVIEW OF THE OCCURRENCE OF FMD IN THAILAND 

AND POLICIES FOR ITS CONTROL 

ABSTRACT 

 

At the third meeting of the Office International des Epizooties (OIE) Sub-Commission for 

Foot-and-Mouth Disease in Southeast Asia in February 1997, it was acknowledged that foot-

and- mouth disease (FMD) is still present in most Southeast Asian countries, in particular 

Bangladesh, Cambodia, Laos, Malaysia, Myanmar, the Philippines, Sri Lanka, Thailand and 

Vietnam (OIE Press Release 1997). Direct losses equivalent to more than a quarter of the 

cattle, buffalo and pig production and considerable indirect losses for agriculture due to a 

shortage of working cattle are the consequences of FMD. 

Generally, the incubation period for FMD is three to four days, but can range from two to 

fourteen days (Kitching and Mackay 1995). Up to 80 per cent of ruminants may become 

persistently infected after recovery from FMD, which means that these carriers can initiate 

fresh outbreaks (Donaldson 1994a). Immunity to FMD following vaccination is short lived 

and even vaccinated animals exposed to infection may become carriers. Moreover, even after 

recovery from infection with one serotype, animals still remain susceptible to infection with 

any of the other six types (Kitching and Mackay 1995). These factors outline some of the 

difficulties involved in any attempts of FMD elimination. 

Keywords: Foot and mouth disease; Thailand; livestock disease; livestock vaccination;  

JEL Classifications: Q160 
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AN OVERVIEW OF THE OCCURRENCE OF FMD IN THAILAND 

AND POLICIES FOR ITS CONTROL 

1. Overview 

At the third meeting of the Office International des Epizooties (OIE) Sub-Commission for 

Foot-and-Mouth Disease in Southeast Asia in February 1997, it was acknowledged that foot-

and-mouth disease (FMD) is still present in most Southeast Asian countries, in particular 

Bangladesh, Cambodia, Laos, Malaysia, Myanmar, the Philippines, Sri Lanka, Thailand and 

Vietnam (OIE Press Release 1997). Direct losses equivalent to more than a quarter of the 

cattle, buffalo and pig production and considerable indirect losses for agriculture due to a 

shortage of working cattle are the consequences of FMD. 

Outbreaks of infectious diseases such as FMD are quite common in rural Thailand. FMD was 

first recorded in Thailand in 1953. Control measures managed to eradicate the disease from 

Southern Thailand by 1959, but numerous outbreaks of FMD have been detected since the 

early 1970s, with type O predominating (Von Kruedener 1985). Today, the disease is 

virtually endemic in Thailand, apart from the Southern area. With the growing 

commercialisation of the Thai cattle industry, the elimination or at least control of this 

disease is vital for the country’s trade in cattle. 

The FMD virus is capable of persisting in cattle for two to three years (Doel, Williams and 

Barnett 1994). Seven serotypes (A, C, O, Asia 1, SAT-I, SAT-2 and SAT-3) of FMD exist 

which can be further subdivided into a number of subtypes and variants (Malirat et al. 1994, 

Kitching and Mackay 1995). Three strains of the foot-and-mouth disease virus were reported 

in Thailand during the 1950s and despite the implementation of control measures since 1956 

are still endemic throughout the country except the Southern area (Kehren and Tisdell 1997). 

The vast majority of recent FMD outbreaks in Thailand consisted of types O and Asia 1, a 

small number of outbreaks were caused by the type A virus, and a large number of animals 

were affected by one or several still unidentified virus types. 

FMD is regarded as one of the most contagious of all animal diseases. There is contradicting 

evidence as to the most common means of infection of animals with the FMD virus. Infection 

of cattle and buffaloes seems to most commonly occur via the respiratory route, but can also 
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take place through wounded or damaged skin of the animal (Donaldson 1994a). Animal 

movement (and movement of contaminated animal products) is therefore most important in 

the transmission of FMD, followed by people in contact with incubating or diseased animals, 

vehicles which transport infected animals, airborne spread and spread by carriers. 

Generally, the incubation period for FMD is three to four days, but can range from two to 

fourteen days (Kitching and Mackay 1995). Up to 80 per cent of ruminants may become 

persistently infected after recovery from FMD, which means that these carriers can initiate 

fresh outbreaks (Donaldson 1994a). Immunity to FMD following vaccination is shortlived 

and even vaccinated animals exposed to infection may become carriers. Moreover, even after 

recovery from infection with one serotype, animals still remain susceptible to infection with 

any of the other six types (Kitching and Mackay 1995). These factors outline some of the 

difficulties involved in any attempts of FMD elimination. 

2. Official and Unofficial Data on FMD in Thailand 

In order to realize the impact of FMD in Thailand and possible measures for elimination of 

the ease, one has to analyse the data available. It is very difficult to obtain reliable 

information on the incidence of FMD in Thailand. Outbreaks are not always reported to 

authorities, nor are the animals infected fully vaccinated. In addition, incidences may be 

underreported to international bodies, including the Office International Des Epizooties. 

Table 1 displays recent data available from the OIE and from various records of the 

Department of Livestock Development in Thailand on the number of animals infected by 

FMD in Thailand. 
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Table 1: Number of FMD infected animals in Thailand according to various OIE and 

DLD sources 

 

It is obvious that these figures from different sources vary immensely. If the OIE’s figure of 

FMD infected animals for the year 1992 is compared with the one given by the FMD 

Information Centre at the Department of Livestock Development in Thailand, a vast 

difference is visible (see Table 1). While the OIE’s total number of infected animals is only 

7,246, the figure given by the FMD Information Centre at the DLD is 339,268. However, 

discrepancies in data from the OIE and the DLD should theoretically be impossible, as 

weekly and monthly surveillance reports of FMD provided by the FMD Information Centre 

are also sent to international agencies, including the OIE (Chaisrisongkram 1994). 

Yet, similar inconsistencies exist concerning data for other years. In 1994, the number of 

infected animals amounted to 1,885 according to the Department of Livestock Development, 

whereas the figure provided by the OIE is 1,362 animals. In 1996, the number of cases 

amounts to 2,235 according to the OIE, but only 187 according to the Department of 

Livestock Development. More distinct discrepancies exist for the year 1995. In fact, there are 

even contradictory figures which both are provided by the Department of Livestock 

Development in Thailand. According to the figure cited in the Department's Yearly Statistics 

Report 1995, the total number of FMD infected animals in Thailand in 1995 amounts to 

6,330. Yet, in another publication by the same Department, the number of infected animals 

for has shrunk to 1,012. Both of these figures are in stark contrast to the figure published by 
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the OIE for the same year, which is only 63. 

However, the Department of Livestock Development is not the only source with 

contradicting figures, the OIE itself also provides differing and contradictory statistics. While 

the number of infected animals in 1993 amounts to 18,090 according to their Animal 

Epidemiology Reports, the figure for the same year is 2,5211 in their World Animal Health in 

1993 (Part 2) publication. These inconsistencies serve as an indication of the extent of 

underreporting in official data regarding FMD in Thailand. With these contradictory figures, 

it is extremely difficult, if not impossible, to undertake accurate and reliable studies and 

predictions on the occurrence of FMD and its control in Thailand. 

Considering that FMD is endemic in most of the regions in Thailand, one obvious impact of 

FMD to be expected is the resulting numbers of deaths of animals. According to official 

figures given by the. Office of Agricultural Economics in Thailand, there have been relatively 

few deaths of cattle and buffaloes from epidemic diseases in the country. Table 2 displays the 

number of deaths from epidemic diseases in Thailand from 1982 to 1995. Unfortunately, it is 

unknown which diseases are contained in these statistics, but it can be assumed that FMD 

was incorporated, considering its endemic nature in the country. FMD in adult animals does 

not usually result in a mortality rate above 5 per cent, but this rate can be up to 90 per cent in 

young stock (Donaldson 1994a). In comparison to the possible numbers of animals infected 

by FMD each year (see Table 1), the numbers of deaths of cattle, buffaloes and pigs from 

epidemic diseases in Thailand appear rather low. 

  

                                                 
1 The accuracy of this figure might also be questioned, as the sum of individual cases infected by various FMD 
virus types (on the same page) yields 2,494. For more details, see OIE 1994b), p. 758. 
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Table 2: The number of animal deaths in Thailand from epidemic diseases, 1982-1995 

 

 

A neglected aspect in analyses of FMD in Thailand is the impact of the disease on pigs. 

Chamnanpood et al. (1995) claim in their study of the involvement of pigs in FMD outbreaks 

in Northern Thailand, that pigs rarely become clinically infected during outbreaks and play a 

minor role in spreading the disease. This result seems to contradict the high number of pigs 

infected by FMD. As can be seen from Table 3, the number of pigs infected by the disease in 

1992 is more than double the number of cattle and buffaloes combined. In January/February 

1993, a severe FMD outbreak occurred in Chachoengsao Province which affected over 

60,000 pigs (Welte 1994). 

  



7 
 

Table 3: Foot-and-mouth disease outbreaks in Thailand in 1992 and number of 

animals infected 

 

 

Compared with infectious excretions of cattle, buffalo, sheep and goats, the up to 400 million 

infectious units per day excreted by an infected pig are 3000 times higher (Kitching 1997). 

This means that even if the number of pigs infected by FMD is small, the risk of the disease 

spreading very quickly is high and suggests that increased attention of economists, scientists 

and veterinarians ought to be directed towards studying the impact and consequences of FMD 

on pigs in Thailand. 

3. Control of FMD in Thailand 

3.1 Animal movement 

Attempts continue to be made in an effort to control outbreaks of FMD in Thailand and 

minimise their impact. For the study and evaluation of the dynamics of FMD, the Department 

of Livestock Development in Thailand commenced in 1991 the Foot-and-Mouth Disease 

Prevention and Eradication Project, which included the establishment of a FMD Information 

Centre (Meephuch 1994). 

It is known that FMD is endemic not only in Thailand, but also in Cambodia, Laos, Malaysia, 

Myanmar and Vietnam, which are the countries bordering Thailand, as well as in the 

Philippines. It is also known that both legal and illegal movements of animals across the 

borders of these countries are increasing every year. Figure 1 illustrates the movement 

patterns of cattle and buffaloes in Southeast Asia. 
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Figure 1:  Quarantine check points and livestock movements in Thailand 
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Due to these movements of livestock across national borders, control programmes to 

eradicate FMD in Thailand can only be successful if they are designed to include and 

cooperate with the control programmes of other Southeast Asian countries. As previously 

mentioned, animal movement is by far the most important method of FMD transmission. 

Restriction of animal movement across borders is likely to be difficult to implement in 

Southeast Asia, as the import of animals is not likely to cease in the near future. 

A number of strategies for the control of FMD in Thailand have been implemented with little 

success, involving the establishment of an FMD information system, control of animal 

movements, stamping out and mass vaccination programmes (Hanyanum et al. 1994). 

Stamping out is the approach involving the slaughtering of infected herds as well as animals 

in direct or indirect contact with the disease. While this policy can be very effective in the 

termination of an epidemic in the short term, the control of a rapidly spreading outbreak is 

likely to be problematic, considering the logistical and financial problems involved in an 

extensive slaughtering policy. 

3.2 Vaccination 

Two types of vaccinations can be used to eliminate or control FMD: ring vaccination and 

barrier vaccination. The former involves vaccination around the outbreak to contain the 

disease to a specific geographical area, whereas the latter refers to vaccination of susceptible 

animals in a buffer zone to prevent the spread of FMD. Animal movement control and 

vaccination are the main strategies for the control of FMD in Thailand. 

Details concerning the types of vaccines used in Thailand against foot-and-mouth disease 

seem to be inconsistent. According to Doughty et al. (1995b), three monovalent vaccines 

have formed the basis of the vaccination programme at the time of his study. However, as can 

be seen from Table 4, the use of monovalent vaccines was rather sporadic and irregular in 

1995. Compared with the use of bivalent and trivalent vaccines against FMD (Table 5), the 

number of animals vaccinated with monovalent vaccines was very small. 

Chaisrisongkram (1994) from the Department of Livestock Development in Thailand, on the 

other hand, claims that the Northern and North eastern regions of the country (regions 3, 4, 5 

and 6, see Figure I) receive around 4 million doses of trivalent and 5 million doses of 

monovalent vaccines per year. Trivalent vaccines are supposedly only used for animals on the 

move, in the border areas and at auction markets. Table 5 displays the provincial reports on 
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the number of animals vaccinated against FMD in Thailand according to the DLD's Yearly 

Statistics Report 1995. With the exception of region 6, the use of bivalent vaccines is much 

greater than trivalent vaccines for both cattle and buffaloes. Similar use of vaccines is also 

practised with pigs, with bivalent vaccines being used to a much greater extent than trivalent 

vaccines throughout Thailand, apart from regions 5 and 6. 

Table 4: Number of animals vaccinated against FMD in Thailand in 1995 by type of 

monovalent vaccine 

 
 

Table 5: Number of animals vaccinated against FMD in Thailand in 1995 by type of 

bivalent and trivalent vaccine 
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According to Chamnanpood et al. (1994a), one of the principal features of the mass 

vaccination of cattle and buffaloes in Thailand is a coverage of at least 70 per cent in villages 

twice a year. However, studies indicate that vaccinating 70 per cent of village cattle and 

buffaloes twice per year is not sufficient to prevent the spread of the FMD virus, and 

vaccination levels of over 80 per cent, preferably as close to 100 per cent as possible, are 

required to ensure herd immunity (Cleland et al. 1994, Gleeson et al. 1994b). An alternative 

of a course of two vaccinations one month apart followed by six monthly boosters 

substantially enhanced the overall level of herd immunity, but still required coverage rates in 

excess of 80 per cent for continuous protection against outbreaks (Cleland et al. 1994). 

Several reasons for the failure of vaccinations against FMD in Thailand exist. Unti11991, a 

type O vaccine was mainly used even though types Asia 1, A and O have been prevalent in 

outbreaks. A further reason relates to inadequate vaccination of animals. Twice-yearly 

vaccination of approximately 70 per cent and non-vaccination of some herds because of a 

fear of abortion are insufficient to ensure herd immunity (Cleland et al. 1995). In addition, 

strain differentiation studies carried out by Gleeson et al. (1994a) indicate that two subtypes 

of type A viruses are present in Thailand, A15 and A22. While the historical A15 vaccine can 

offer protection against most of the other type A strains, it cannot protect against the A22-

related viruses. It is unknown whether an A22-related vaccine would protect against the A15-

related viruses. Moreover, Straub (1995) explains that type A has always been known to 

mutate frequently and rapidly, resulting in identification difficulties. This seems to be an 

important point for future research. Since antigenic variation among FMD viruses can affect 

the protective capacity of vaccines used in control programmes, field strains ought to be 

actively monitored in order to use the appropriate vaccine strain, in particular as a large 

number of animals infected by unidentified FMD virus types still exist in Thailand. 

Not only the appropriate types of vaccines used, but also their effectiveness and correct 

application for the prevention of FMD in Thailand need to be ensured. Some veterinarians 

question the usefulness of trivalent vaccines and deem their effectiveness reduced. Moreover, 

the situation at the village level and the implementation of vaccinations by farmers require 

increased attention. In a survey of sixty villages in Northern Thailand where 90 per cent of 

villages had reported at least one outbreak of FMD in the past five years prior to the 

interview, it was found that the introduction of infected animals from a public market or 

surrounding village, and the mingling of infected cattle and buffalo while grazing or watering 



12 
 

with those of an infected neighbouring village were the most common sources of the most 

recent outbreak (Cleland et al. 1995). Most outbreaks occurred during the wet season, 

suggesting that vaccinations should be most effective just before the onset of the wet season. 

Farmers did not regard FMD as a major health threat and substantial differences in 

vaccination cover existed between the villages. Fear of abortion resulting from vaccination 

and the difficulties involved in gathering animals for vaccination were the principal reasons 

for not vaccinating. 

Moreover, until very recently, vaccine production in Thailand was insufficient and vaccines 

had to be imported. Mass vaccination of all susceptible animals in Thailand also involves 

substantial costs. According to Chaisrisongkram (1994), 42 million doses of vaccine would 

be required per year which exceeded the vaccination possibilities at the time of writing by far. 

Tables 6 and 7 illustrate the production of virus vaccines against FMD in Thailand in recent 

years. Since 1986, production capacities have increased considerably overall, yet not without 

substantial fluctuations. In 1995, only 615,900 doses of type A vaccine and around 11.5 

million doses of type O-Asia 1 vaccine were produced for cattle, and close to 11 million 

doses of type O-Asia 1 and trivalent vaccines were produced for pigs (see Table 5). These 

figures still fall far short of the required amounts of FMD vaccines in Thailand. 

However, Thailand now claims to have achieved self-sufficiency in vaccine production. The 

purpose of the new vaccine factory at Pak Chong was for the production of sufficient 

trivalent FMD vaccines for the mass vaccination programme. It is planned to fully vaccinate 

animals in regions 2 and 7 as well as animals at risk in region 1, but to only vaccinate 

congregating cattle and buffaloes in regions 8 and 9 (see Figure 1). Considering the 

impossibility of managing FMD in Thailand through the control of animal movement, the 

focus should be on mass vaccinations, and more attention and research needs to be directed 

towards the types of vaccines used in Thailand. 
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Table 6: Production of FMD Vaccine Doses in Thailand from 1986 to 1995 

 
 

Table 7:  Production of FMD Virus Vaccines in 1995 
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4. The FMD Control Program in Thailand 

The income for Thailand from livestock development is up to 10,000 million baht per year 

and the Department of Livestock Development is responsible for the control, prevention and 

eradication of infectious diseases in Thailand according to the Animal Epidemic Act B.E. 

2499. A national Foot-and-Mouth Disease Control and Eradication Project has been 

implemented in 1991 under the supervision of the Division of Disease Control. Because of 

continuing spread of FMD due to inadequate vaccine supplies and a lack of cooperation from 

farmers and livestock traders according to the DLD, a new plan was developed in 1995 which 

consists of six basic elements2: 

4.1  A mass vaccination campaign 

It has finally been realized that at least 80 per cent of animals in a herd have to be vaccinated 

for a decreased severity of the FMD outbreak and a development of livestock immunity. It is 

planned that all cattle, buffaloes, sheep, goats and pigs are vaccinated twice a year, involving 

livestock officers and selected key men from each village. In the case of an outbreak, ring 

vaccination of all susceptible animals within 5 kilometres of the outbreak is implemented to 

control the spread of the virus. The time for animals from neighbouring countries in 

quarantine was increased from 10 to 21 days and they have to be vaccinated against FMD 

prior to being relocated to other areas. 

A particular effort is made to vaccinate all susceptible animals in Regions 2 and 7 (see Figure 

1). Region 7 is a buffer to Regions 8 and 9 on the Isthmus of Kra which is considered to be 

FMD free. Spot vaccinations only occur in Regions 8 and 9. Complete vaccination in region 

2 is attempted in order to keep it free from FMD outbreaks, and regions 2, 8 and 9 are under 

preparation to be declared disease-free zones. Vaccinated animals are issued with vaccination 

certificates and ear tags or tail tags with an identifying code. 

4.2  Animal movement control 

A system of livestock movement licences and quarantine check points exists within the 

country to control and prevent illegal movement of animals. The number of international 

check points was reduced from 18 to 13, and there are 11 domestic check points. Provincial 

and regional livestock officers are responsible for the establishment of check points at other 
                                                 
2 The following description of the Thai FMD Control and Eradication Project is primarily based upon an 
unpublished report by the DLD. 
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places, such as animal auction markets, along the border to other countries as well as mobile 

units. Furthermore, animals brought to auction are required to have an FMD vaccination 

certificate and movement documentation. The effectiveness of these measures is not 

necessarily clear, as they may be circumvented. It is well known that a number of animals are 

smuggled across borders, and animals are sometimes sold very quickly when being diagnosed 

as diseased. Since FMD infected animals do not display any obvious signs at the very 

beginning of the infection, inadvertent sales of infected cattle and buffaloes may also occur. 

4.3 Public relations activities 

In order for a vaccination programme against a disease to be successful, all participants have 

to cooperate. The necessity to control and eradicate FMD is advertised through the mass 

media to inform livestock fanners, vendors, the agribusiness industry, officials and 

government agencies, as well as other people responsible for the implementation of the 

project. 

4.4 Epidemiological studies 

Epidemiological studies will provide important information to plan an effective control and 

eradication programme and support the existing one. They involve an investigation of the 

causes of FMD outbreaks, the pattern of disease occurrence, the factors influencing the 

spread of the disease and the development of an FMD information system for the collection 

and analysis of information on outbreaks, including active serological testing to search for 

any possible carriers. 

4.5 Stamping out 

Stamping out is used as a means to decrease the likelihood of spreading the FMD virus, 

involving the slaughtering of infected herds as well as animals in direct or indirect contact 

with the disease. This measure is emphasised in areas with low incidence of the disease or 

when FMD has not been widely spread. In a 1994 OIE publication, it was stated that farmers 

do not receive compensation from the DLD for the slaughtering of FMD infected animals, 

but according to an unpublished recent report by the DLD, the farmer owning the infected 

animals will receive compensation according to the rules of the Department of Livestock 

Development. Details about these rules are not mentioned. 

  



16 
 

4.6 Technical cooperation with neighbouring countries 

Considering Thailand's geographical position, an effort to control FMD outbreaks and the 

control of animal movement along the country's border requires strong cooperation with 

neighbouring countries, including Cambodia, Laos, Myanmar and Vietnam. With the support 

of the international community, Thailand expects to serve as a centre for FMD diagnosis, 

vaccine production, staff training and epidemiological studies. 

5.  Conclusion 

The elimination of FMD is difficult due to the disease’s considerable number of serotypes 

and subtypes, and its highly contagious nature. In Thailand, the elimination of FMD is even 

more difficult because data regarding disease incidences is contradictory and not easily 

available. In addition, vaccination of animals is insufficient and inadequate, and respective 

data on the types and doses of vaccines used also display inconsistencies. The role of pigs in 

Thailand with respect to FMD control has been neglected, and inevitable movements of 

livestock within Thailand and across borders increase the likelihood of FMD transmission. 

If the new plan for FMD elimination in Thailand is to be successful, more efforts need to be 

directed towards the causes of FMD outbreaks, the appropriate use of vaccine types in 

Thailand, the factors affecting the spread of the disease, the cooperation between all 

neighbouring countries, and the full disclosure of genuine data concerning FMD in Thailand. 
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