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Introduction 
 
Foot-and-mouth disease (FMD) is a highly contagious and economically important viral 
disease endemic to mainland countries within South-East Asia, including Cambodia. While 
mortality is low, it has a high morbidity, significantly reducing the productivity of affected 
animals. Young et al (2012) found the economic cost of acute FMD to be significant, but 
despite this control measures such as vaccination and biosecurity are vastly underutilized. A 
chronic form of FMD has also been reported in several countries, and while it has not been 
reported in Cambodia to date recent investigations have indicated that it may also occur. This 
indicates a potentially greater economic cost of FMD than previously reported, thus and 
providing further impetus to improve FMD vaccination and control measures. This survey 
aims to provide an initial investigation into the existence of the chronic form of FMD by 
interviewing Government Veterinarians from several districts within Cambodia. 
 
Foot-and-Mouth Disease in Cambodia 
 
80% of the population in Cambodia live in rural areas and are dependent on agriculture 
(MAFF, 2011). Smallholder farmers own approximately 90% of the cattle in Cambodia 
(Young et al., 2012), and use cattle for draught power for transport and rice planting, manure 
for fertilizer and biogas, a source of cash income and capital asset storage (Nampanya et al., 
2012. Exact figures of FMD prevalence in Cambodia are difficult to ascertain, and under-
reporting of disease is recognized as an issue in some countries in the region (Nampanya et 
al., 2012). Information provided to the Department of Animal Health and Production (DAHP) 
indicate the increasing importance of FMD in large ruminant production in Cambodia 
(Young et al., 2012). Each year between 2007 and 2010, FMD was recorded in 13, 14, 12 and 
17 of 20 provinces in Cambodia. In 2010, there were 82 reported outbreaks affecting 60,368 
large ruminants (Nampanya et al., 2012). 
 
FMD negatively impacts smallholder famers by reducing the value of large ruminants, their 
draught power, local consumption of meat and their use as a store for wealth (Rast et al., 
2010). Young et al (2012) found financial losses associated with FMD infection were severe, 
with variation depending on whether the animal survived and was used for draught. At the 
national level, the impact of FMD is mainly through the loss of international trade or 
potential trade (Rast et al., 2010). There has been increasing demand for live cattle in South-
East Asia for a decade to meet the growing consumption of beef as urban household incomes 
have improved in China and Vietnam (Windsor, 2011). Opportunities exist for smallholder 
cattle owners in Cambodia to supply this growing regional demand, however, development of 
the regional livestock and meat trade in South-East Asia is potentially compromised by the 
continuing threat of transboundary diseases in the region, particularly FMD. (Nampanya et al., 
2012). 
 



Despite this apparent economic impact of the disease, low vaccination rates, poor biosecurity 
at the village level and poor border control and movement policies result in poor FMD 
control in Cambodia. Vaccination of the large ruminant population against FMD in 2010 has 
been estimated at 2.7% (Young et al., 2012). This is relatively low compared to vaccination 
rates for haemorrhagic septicaemia (HS), estimated at 43.8%. This is attributed to the lack of 
public funding to subsidize FMD vaccination, which lacks the high mortality rate of HS. 
Costs of FMD vaccination are usually met by the farmer unless delivered in a research or 
development project (Young et al., 2012). 
 
Acute effects of FMD 
 
After an incubation period of between 2 and 14 days (Grubman and Baxt, 2004), acute FMD 
is characterized by fever, lameness and vesicular lesions. Following an initial pyrexia in the 
region of 40°C, a variable number of vesicles develop on the tongue, hard palate, dental pad, 
lips, gums, muzzle, coronary band and interdigital space (Kitching, 2002). Vesicles develop 
most consistently in and around the mouth and on the feet (Alexanderson, 2003), however 
may also be seen on the teats, particularly of lactating cows (Kitching, 2002), as well as the 
prepuce, vulva and other areas of skin. Vesicles may also be seen on ruminal pillars at post-
mortem (Alexanderson, 2003).  
 
Acutely affected cattle salivate profusely and develop a nasal discharge, at first mucoid and 
then mucopurulent, which covers the muzzle (Kitching, 2002). Pain resulting from vesicles 
on the feet results in lameness, tucked up stance and reluctance to stand or walk 
(Alexanderson, 2003). Animals may also be depressed and inappetant (Alexanderson, 2003). 
Vesicles rupture between 24 and 72 hours after formation, depending on location (Kitching, 
2002) and regeneration of epithelium is usually well advanced within 2 weeks (Alexanderson, 
2003). However, chronic complications commonly occur.  
 
Severe inflammation of the feet may cause the horn of the hoof to separate from the digit and 
in severe cases the hoof may be completely shed (Alexanderson, 2003). Secondary bacterial 
infection often leads to under-running of horn tissue, chronic hoof malformations and 
lameness (Ghanem and Abdel-Hamid, 2010). Healing of teat lesions following FMD is often 
delayed in lactating animals because of milking or nursing. Consequently, animals are 
susceptible to recurrent mastitis (Artz et al., 2011). Acute FMD impairs milk production and 
in some cases milk secretion may stop until the subsequent lactation, and/or remain depressed 
indefinitely (Minett, 1948). 
 
Failure of milk supply may contribute to the relatively higher mortality rates in calves with 
FMD compared to adults (Barasa et al., 2008). The FMD virus has a predilection to invade 
and destroy cells of the developing myocardium (Kitching, 2002), also contributing to the 
higher mortality in young animals, which may die before the appearance of vesicles. 
Although acute FMD does not result in high mortality in adult animals, the disease has 
debilitating effects including secondary infection, weight loss, decrease in milk production, 
lameness and loss of draught power, as previously mentioned. In addition to these 
complications of acute disease, a syndrome of chronic infection has been reported. 
 
Chronic effects of FMD 
 
With the exception of permanent losses from case fatalities, most animals recover from acute 
FMD within 8–15 days (Artz et al., 2011). The common perception is that animals make 



rapid, full recoveries implying that FMD only has minimal and short-term impacts. However, 
a distinct group of chronic post-FMD syndromes have been described (Alexandersen, 2003) 
and have been referred to as ‘heat-intolerance syndrome (HIS)’, ‘hairy panters’, ‘asoleadas’ 
(in Argentina) and ‘peludas’ (in Brazil) (Artz, 2011). These syndromes were first reported as 
sequelae to FMD prior to the implementation of major control efforts in Europe and South 
America (Minett, 1948), and have subsequently been described in India and Pakistan 
(Maqsood et al., 1958) as well as more recently in Africa  (Barasa et al., 2008; Ghanem and 
Abdel-Hamid, 2010) and anecdotally in Turkey (Artz et al., 2011). While cases of chronic 
FMD in Cambodia have not been previously been described in the literature, reports of 
animals with clinical signs consistent with chronic FMD have been reported to researchers 
undergoing field work in various provinces of Cambodia. If cases of chronic FMD were 
confirmed in Cambodia, further investigation would be warranted, and the economic impact 
of FMD would need to be reassessed. 
 
Kitching (2002) suggests disease appears from around four weeks after acute disease. Several 
conditions have been associated with chronic infection, including heat intolerance (Barasa et 
al., 2008), pronounced panting during hot weather, increased body temperature and increased 
pulse rate (Minett, 1948), hirsutism (Ghanem and Abdel-Hamid, 2010) and hypertrichosis as 
a result of failure of seasonal shedding (Minett, 1948; Maqsood et al., 1958). Artz et al 
(2011) report that infected animals often have reproductive disturbances, including anoestrus, 
nymphomania, abortion and birth of weak or dead calves. More non-specific signs associated 
with chronic infection include failure to thrive, emaciation (although an obese form has also 
been described) (Artz et al., 2011), impaired milk production (Ghanem and Abdel-Hamid, 
2010) and ceased lactation (Minett, 1948). Artz et al (2011) suggests there is no permanent 
natural recovery with signs recurring during hot weather for the duration of affected animals’ 
life.  
 
Anecdotal evidence from 2010 reports that villagers from Chum Ney (Prey Veng Province) 
firmly believed that recently infected (but recovered) cattle are physically weaker, can’t walk 
or perform draught, sometimes suffer ongoing foot problems, physiologically weaker; more 
sickly, with poorer endurance, and take longer to recover from work, as well as having other 
secondary problems like photosensitivity and a shaggy coat with longer hair. The severity of 
these medium term effects was reported as correlating with the severity of the signs during 
the clinical period (John Stratton, personal communication, 2012). Behavioural changes 
reported include cattle affected with heat intolerance syndrome spent less time grazing and 
more time resting in the shade of trees (Ghanem and Abdel-Hamid, 2010), which may relate 
to impaired thermoregulation. 
 
While there has been little recent research into the chronic course of the FMD virus or the 
pathogenesis of HIS, several earlier studies support the hypothesis that there is an 
interference with the hypothalamic-pituitary axis. Minett (1949) examined myocardium, liver, 
spleen, kidney, pituitary, thyroid and adrenal glands from cattle in India with signs of HIS 
and detected lesions in the thyroid consistent with hyperplasia and suggestive of 
hyperthyroidism. Similar changes in thyroid morphology of affected cattle have been 
reported by others (Maqsood et al., 1958). Additionally, administration of thyroxin by 
Mullick (1949) aggravated the symptoms, and administration of thiouracil alleviated the 
symptoms (Maqsood et al., 1958).  
 
Domanski and Fitko (1959) reported decreased hypophyseal weight amongst HIS cattle, and 
other studies showed lymphocytic inflammation of the pituitary, as well as degranulation of 



pituitary b-cells (Artz et al., 2011). FMD virus has been isolated from the pituitary glands of 
experimentally infected cattle, providing additional support for these histological 
observations (Scott et al., 1965). Artz et al (2011) suggests that viral replication could occur 
at this site. Additional histological changes that have been reported in HIS cattle include 
adrenal cortical atrophy of zona fasciculata and either atrophy or hypertrophy of zona 
reticularis (Artz et al., 2011). Ghanem and Abdel-Hamid (2010) found affected cattle had 
decreased cortisol levels, and suggest this could be due to secondary hypoadrenocorticism, 
consistent with the hypothesis of FMD viral replication in the pituitary gland. 
 
Ghanem and Abdel-Hamid (2010) have also reported a range of biochemical and 
haematological values for HIS cattle that are consistent with endocrinopathy. They found 
affected cattle had a significantly lower red blood cell count, and suggested this could be due 
to endocrinopathy secondary to FMD infection, or possibly anaemia of chronic disease. 
Major biochemincal findings included hyponatraemia and hypochloraemia, which could be 
explained by hypersalivation or decreased cortisol levels. Mullick (1949) reported HIS cattle 
with anaemia, lactic acidosis, hypoproteinaemia, and hypocalcaemia. Ghanem and Abdel-
Hamid (2010) also reported hypocalcaemia, hypoproteinemia as well as hypomagnesemia, 
and suggested these could all be attributed to inappetance. Both studies also found 
hyperphosphatemia, and Ghanem and Abdel-Hamid (2010) proposed that this could be due to 
increased salivation and resulting dehydration and decreased renal blood flow, or a response 
to hypocalcaemia. Serum glucose was also elevated, although hyperglycaemia was 
considered mild and below the cut-off for the diagnosis of diabetes mellitus in affected cattle 
(Ghanem and Abdel-Hamid, 2010). Clark (2003) suggested that viral infection may cause 
hyperglycaemia in cattle either by directly destroying the beta cells in the pancreas or by 
inducing an autoimmune response against these cells.  
 
Historically, chronic FMD was encountered in cattle in Europe and South America before the 
implementation of major control efforts and affected up to 5% of cattle in a herd (Barasa et 
al., 2008). More recently, as FMD free countries control FMD outbreaks with depopulation, 
there is no opportunity to observe later stages of disease (Artz et al., 2011). However, in 
regions with endemic FMD, animals are allowed to recover, resulting in the observation of 
chronic sequalae. Annual incidence observed in various East African regional cattle was 2% 
in Maasai herds and 0.1% in Sukuma herds (Barasa et al., 2008). A study by Rufael et al 
(2008) estimates of the annual incidence of chronic FMD varied from 0.2% in cattle less than 
two years of age to 1.8% in cattle three to four years of age in cattle on the Borana plateau.  
 
Aim 
 
To undertake a survey to investigate the occurrence of clinical signs consistent with chronic 
FMD in cattle in Cambodia. 

 
Materials and Methods 

 
DAHP Extension Office staff worked with the author to design and implement a phone 
survey of District Veterinarians (DV’s) to broadly establish the incidence of chronic FMD. 
No sampling frame (list of DV’s) was available at the DAHP, therefore Provincial 
Veterinarians were contacted from the three provinces Takeo, Kandal and Kampong Cham 
and asked to supply up to 6 telephone numbers of DV’s working in their province. 16 phone 
numbers of District Veterinarians were obtained in total (see appendix 1; DV name and 
phone number list). 



 
The telephone surveys were conducted on 12 December by one DAHP Extension staff 
member. 13 of the 16 DV’s were successfully contacted and surveyed; 5 from Kampong 
Cham, 4 from Kandal, 4 from Takeo. The remaining 3 DV’s were unavailable to complete 
the survey. The following districts were surveyed:  

 
Table 1. (Districts Surveyed) 

PROVINCE DISTRICT 
KAMPONG CHAM Kampong Siem 
 Bunnhekrak 
 Batheay 
 Kang Meas 
 Srey Sator 
KANDAL Saang 
 Kandal Steang 
 Leur Dak 
 Koh Thom 
TAKEO Trang 
 Samrong 
 Kirivong 
 Bati 

 
 
 
Map 1. (Cambodia) 
 

 
 
 
 
 



 
Map 2. (Districts Surveyed) 
 

 
 

 
Survey Design 
Four questions were included, asking about appearance, proportion and time frame of clinical 
signs, consequences of infection, as well as an open-ended question asking to describe any 
other chronic sequelae seen after FMD infection. All clinical signs included in question one 
have been previously reported as associated with HIS, except for ‘increased time spent in 
water.’ This behaviour had been reported anecdotally, and was included as a behaviour 
potentially related to impaired thermoregulation. The number of questions was limited to 
minimize the time taken to conduct the survey and wording was kept simple to facilitate ease 
of translation. The survey was translated into Khmer for the survey and then back translated 
and inputted into Microsoft Excel for analysis by the author (see appendix 2; Surveys – 
English and Khmer). 
 
Results 
 
When asked when (time after FMD infection) chronic changes occurred, responses ranged 
from 5 to 180 days. Based on these answers, responses were grouped into acute (<30 days) 
and chronic (>30 days) to try and differentiate changes associated with clinical FMD and 
chronic effects. Based on this criteria, 5 DVs reported chronic changes: Bunnekrak, Srey 
Sator, Kandal Steang, Kirivong, and Bati. For these 5 DV’s clinical signs were reported as 
follows: 
 
 
 
 
 
 



Table 2. (Clinical Signs Reported: Chronic) 
 
Clinical sign % of DVs who 

reported seeing 
condition (n = 5) 

Cases seen as % 
of animals 
previously 
infected with 
FMD now 
showing 
chronic signs 
(mean) 

Range 

Panting / respiratory 60 15.8 2.5 - 25 
Abnormally hairy coat 100 22.0 5 - 50 
Change of coat colour 100 18.0 5 - 35 
Increased swimming / time 
in water 

60 7.33 2 - 10 

Increased number of birth of 
weak /dead calves 

100 8.0 3 - 20 

Failure to get in calf 100 12.8  4 - 20 
Did not gain weight 100 20.5 10 - 30 
 
 
8 DVs reported acute changes, from Kampong Siem, Batheay, Saang, Leur Dak, Koh Thom, 
Trang, Samrong, Kang Meas. For these 8 DV’s clinical signs were reported as follows:  
 
Table 3. (Clinical Signs Reported: Acute) 
 
Clinical sign % of DVs who 

reported seeing 
condition (n=8) 

Cases seen as % 
of animals 
previously 
infected with 
FMD now 
showing 
chronic signs 
(mean) 

Range 

Panting / respiratory 50 6.0 2.5 - 10 
Abnormally hairy coat 100 7.13 3 - 15 
Change to coat colour 100 8.94 4 - 15 
Increased swimming / time 
in water 

50 3.13 1.5 - 5 

Increased number of birth of 
weak /dead calves 

100 4.31 2 – 7.5 

Failure to get in calf 100 7.38 4 – 12.5 
Did not gain weight 100 14.69 10 - 22 
 
 
 
 
 
 



Table 4. (Additional abnormalities) 
 
District (Chronic) Comments 
Bunekrak High temperature, reduced appetite, ulcer in mouth and tongue, 

difficult to walk, lameness 
 

Srey Sator Increased salivation, eating less, difficult to walk, ulcer in feet  
 

Kandal Steang High temperature, ulcer in feet, tongue and teat 
 

Kirivong Increased Salivation, reduced appetite, ulcer in mouth and 
tongue, feet sores 
 

Bati Reduced appetite, straight hair, high temperature after 2-3 days 
ulcer in mouth and lameness 
 

 
District (Acute) Comments 
Kampong Siem Increased Salivation, reduced appetite, ulcer in mouth and 

tongue, feet sores 
 

Batheay Difficult to walk, lameness, high temperature after 2-3 days 
appeared ulcer in mouth and feet 
 

Saang Reduced appetite, straight hair, high temperature after 2-3 days 
ulcer in mouth and lameness 
 

Leur Dak Straight hair, increased Salivation, ulcer in mouth, feet sore and 
high temperature 
 

Koh Thom Reduced appetite, straight hair, high temperature after 2-3 days 
ulcer in mouth and lameness 
 

Trang Reduced appetite, difficult to walk after 2-3 days appeared ulcer 
in mouth and gum and high temperature lameness and feet sores 
 

Samrong Reduced appetite, straight hair, high temperature after 2-3 days 
ulcer in mouth and lameness 
 

Kang Meas Increased salivation and ulcer in mouth, feet and teat and 
reduced appetite 
 

 
 
 
 
 
 
 



Table 5. (Outcomes) 
 
 ACUTE CHRONIC 
Sell 6.9 0.0 
Treat 85.63 92.0 
Continue to use 61.25 63.0 
Animal dies 0.0 0.0 
Don’t know 72.5 78.0 
 
 
Discussion 
 
The range in time after infection indicated that there was some confusion in differentiating 
acute and chronic disease, as all responses to question 2 included effects consistent with acute 
clinical signs of FMD, and 8 out of 13 DV’s responded <30 days to question 3. There are 
multiple reasons that this may have occurred including lack of understanding of the survey 
question, translation error, or simply a lack of knowledge on the topic. It may be necessary to 
ask more specific questions or be more clear as to timing in future surveys. 
 
All DV’s who reported chronic changes reported seeing an increase in birth of weak or dead 
calves, failure to get in calf and difficulty gaining weight. While these are more non-specific 
signs with numerous causes, they form part of the heat intolerance syndrome so support a 
case for endocrine disruption when taken with other more specific clinical signs. These DV’s 
also reported seeing abnormally hairy coats and changes to coat colour. While there other 
causes of such coat change, these changes are consistently reported in cases of HIS elsewhere, 
so taken in context of history, signalment and concurrent clinical signs, support a case for 
endocrine disruption. 60% of these DV’s also reported the seeing animals with increased 
panting / respiratory signs and increased time spent in water. Again, assessment of these 
clinical signs and behaviours is subjective. Nonetheless, overall there was a strongly positive 
response from the DV’s as to the existence of animals with a set of clinical signs and 
behaviours consistent with chronic endocrine disrupted FMD syndrome. 
 
Results given by DV’s reporting acute disease were similar to those given by DV’s reporting 
chronic disease, with all reporting an increased number of birth of weak or dead calves, 
failure to get in calf, difficulty gaining weight, abnormally hairy coats and changes to coat 
colour. 50% reported seeing increased panting / respiratory signs and increased time spent in 
water. Estimates of occurrence ranged from 4.31 -14.69%. However, as the time of disease 
occurrence is unclear, these results have not been considered for this report. 
 
DV’s who reported chronic changes indicated that on average between 8 and 22% of animals 
showed at least some of the clinical signs. This is significantly higher than the rates of 0.1-
2.0% reported by Barasa et al (2008) and others. This could be explained by several factors. 
Firstly, there is the possibility that rates of chronic FMD are higher in Cambodia than 
elsewhere, perhaps due to cattle predisposition or FMD virulence traits. However, the 
subjective nature of the survey may contribute to the increased figure. The non-specific 
nature of the some clinical signs along with the fact their occurrence rate was asked 
individually, rather than together as a syndrome, may also result in other causes being 
included in the figures. An anecdotal estimate of 2-3% by the DV of Pursat District may be 
closer to the real figure (James Young, Personal Communication, 2012). 



None of the DV’s who reported chronic disease reported that farmers sold chronically 
infected cattle. This is interesting, as in the village of Chum Ney, almost the entire village 
ended up selling their cattle that had been infected during the FMD outbreak of 2010. A few 
sold their cattle when sick, but most when their cattle was recovered, and only two infected 
households were reported to have kept previously infected cattle, keeping their breeding 
females. It was generally regarded as acceptable to keep previously infected females for 
reproduction but not to keep males for draught due to the physical requirements (John 
Stratton, Personal Communication, 2012). However, DV’s also reported that they don’t know 
the outcome in 78% of cases, so it is possible that sale of chronically infected animals does in 
fact occur. 
 
Chronic FMD is likely to be a cost farmers in addition to that incurred from acute FMD 
infection. No DV’s reported that animals died from the condition, 63% of DV’s reported that 
animals were continued to be used and 92% of DV’s reported that animals were treated, 
suggesting cost was incurred by the farmer. Indeed, benefit cost analysis of both acute and 
chronic FMD in Africa by Barasa et al (2008) suggests that the economic impact of FMD is 
greater when these chronic syndromes are taken into consideration, and calculated that 
chronic FMD accounted for 28.2% of losses. This cost may occur directly, through cost of 
treatment and decreased value of animals. In Chum Ney village it was reported that an animal 
with active FMD could be sold for approximately 50% of the price of a healthy animal, and if 
farmers waited until their animal recovered they could generally get about 70% of the price 
of an animal that had never been infected. (John Stratton, Personal communication, 2012), 
indicating that an animal that has had FMD does not regain its former value. Cost may also 
be incurred indirectly, through lowered milk yields manifesting in slower calf growth rates 
and calf mortality, as well as decreased productivity, such as less efficient as a draught 
animal. 
 
Another concern is the spread of FMD. The percentage of animals that become carriers under 
experimental conditions is variable but averages around 50%. (Alexandersen, 2003) and it is 
widely recognized that livestock movement is probably the single most important method of 
transmission of FMD virus in those countries where FMD is endemic (Young et al., 2012). 
Cattle can remain carriers for up to 3.5 years (Alexandersen, 2003), therefore if increased 
animal sales and movement resulted due to chronic disease, they would provide a source of 
FMD infection. 
 
Barasa et al (2008) calculated a benefit-cost of FMD vaccination, including costs associated 
with acute and chronic FMD. They reported a benefit cost analysis of 11.5, stating that 
control of FMD by vaccination would be justified on economic grounds. Young et al (2012) 
have recently shown a positive benefit for vaccination for FMD by smallholder cattle farmers, 
a net benefit of USD 6.04 to 22.43 or higher, depending on variables such as cattle value and 
disease incidence. However this evaluation did not factor costs associated with chronic FMD, 
so it is likely this figure would be higher if such costs were included. 
 
The positive response from DV’s indicates that further investigation into chronic FMD in 
Cambodia is warranted. Initially, future studies could involve a wider survey of DV’s, 
surveys of farmers and cattle traders. Clinical investigations of suspect animals, including 
post mortem, would also be of great value. Economic analysis including the costs associated 
with chronic FMD may be indicated. 
 
 



Conclusion 
The impact of FMD in Cambodia is often underestimated. Recent studies have evaluated the 
economic impact of acute FMD outbreaks, and suggest that FMD has a significant impact 
both on a village level, and at a national level, potentially affecting growth of an export 
market. Previous studies and more recent reports from Africa and elsewhere suggest that a 
chronic form of FMD exists. Anecdotal evidence suggests this chronic form of the disease 
also occurs in Cambodia and this study aimed to investigate these reports. All DV’s 
questioned were aware of animals with clinical signs consistent with chronic FMD, which 
indicates further research to confirm cases and investigate prevalence is warranted, and the 
economic impact of FMD may be greater than previously estimated. 
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Appendix 1. 
Province District Name of DV Phone 

Kampomg Cham 

Kampong Siem Kong Sbath 17656399 
BunnheKrak Sem Thy 12700311 
Batheay Om Sarin 975238797 
KangMeas Cheng Chan 17494227 
Srey Sator Cheang Vanna 12499491 

Kandal 

Saang Len Pouch 12913175 
Kandal Steang Mom Sareon 12411229 
Leur Dak Touch Bunna 16818585 
Koh Thom Kri Phanny 979417274 

Takeo 

Trang Tep Sineoun 92895456 
Samrong Nam Sophat 12893462 
Kirivong Resmey 12309391 
Bati Nhem Sitha 12775091 

 



Appendix 2. 
 
Survey of chronic FMD effects  
Asking about cattle which have had FMD and seemingly recovered 

 
 
 
1. After a FMD outbreak, have you seen or heard of any cattle with: 

 
 

 Yes No If yes, 
what %? 

Panting / respiratory    
Abnormally hairy coat    
Change in coat colour    
Increased swimming / time in water    
Increased number of birth of weak / dead 
calves 

   

Failure to get in calf    
Did not gain weight again    

 
 
 

2. Please describe any other abnormalities you have observed following FMD infection: 
 
 
 
 
 

3. How long after FMD infection did these changes occur? 
 
 

 
 
 

 
4. What does the farmer do with these animals? 

 
 
 Yes No If yes, what %? 
Sell    
Treat    
Continue to use    
Animal dies    
Don’t know    

 
 



 
 


