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Introduction
Melioidosis is a contagious disease caused by the gram-

negative bacterium of Burkholderia pseudomallei, commonly found 
in soil, water, and mammals. It is a highly prevalent disease in 
Southeast Asia and Northern Australia and is transmitted through 
percutaneous inoculation, inhalation, or ingestion [1-4]. Most 
infected patients are experiencing lung, joint, skin, hepatitis, and 
septicemia infections [5-9]. Sometimes, among patients infected  

 
with Burkholderia pseudomallei, more than 50% have a high chance 
of death. In addition, the bacteria can survive in acidic conditions 
at 24°C - 32°C, on water surfaces and at a depth of 60-90 cm deep 
under the soil surface [6,10].

The risk factors for Melioidosis include agricultural, and chronic 
diseases, especially diabetes, alcohol consumption, and smoking. 
In contrast, it was estimated that there would be an additional 
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165,000 cases per year and 89,000 deaths worldwide. No vaccine 
is also available to prevent them [5,10-15].

According to the Department of Disease Control in Thailand, 
the morbidity rate has increased. In 2017, Thailand was the highest 
morbidity rate, with 13.32 per 100,000 population. (The morbidity 
rate was 5.21/100,000 population; the mortality rate was 
0.18/100,000 population). Most infections were found in males, 
67.9% between the age of 45-54 years old, and mainly in Thai 
(98.8%), doing agriculture activities, 52.6% as occupation, and low 
health literacy at 32.6%. Northeast Thailand is the province with 
a high incidence during the rainy season. Five areas initially had 
the highest morbidity rates: Mukdahan, Sisaket, Yasothon, Amnat 
Charoen and Ubon Ratchathani province.

For Burkholderia pseudomallei detection, the environment 
in high-prevalence areas was found in soil and water from fields 
or farms, wells, and swamps [16,17]. Thus, in regions with 
epidemics or high prevalence, disease prevention should be 
prevented by wearing protective equipment minimizing exposure 
to contaminated environments, and encouraging people to know 
about self-protection [12,18], especially those with wounds which 
should avoid direct contact with soil. The principles used in disease 
prevention and control established the measures when an epidemic 
occurs by government policies. However, a review of an outbreak 
in Sisaket province found that some areas had high incidence 
and prevalence while others could be protected and controlled. 
Therefore, the study would like to know the factors affecting the 

prevalence in the area and should develop preventive measures to 
control this outbreak.

Materials and Methods
Setting and study design. This study was a retrospective 

descriptive study. This is a study of outbreaks and factors affecting 
the prevalence of Melioidosis and a survey of pathogens detection 
in the environment from soil and water to the patient was exposed. 
The factors affecting the majority in the area. There were corrected 
data from hospitals; 265 Sisaket province patients were diagnosed 
by IHA/IFA method in 2019. They were divided into two groups: 
in the study group, 132 samples were from high prevalence areas, 
the control groups were 133 samples, and there were from low 
prevalence areas. The sample group used in the study had to be 
patients over 18 years, fully conscious and consenting to participate, 
not disabled, and able to read and write the Thai language. The 
exclusion criteria were those who had to undergo treatment or 
severe and unconscious symptoms.

Results
This study of the outbreak in Sisaket Province, Northeast 

Thailand, which aims to review the factors affecting the prevalence 
and developing guidelines for the prevention of Melioidosis, found 
that the areas have a high prevalence. Comparative analysis of the 
majority in 2015-2017 and incidence in 2018 - 2019 showed that 
the area with higher prevalence was Prangku and Srirattana and a 
constant majority in Nonkhun. This is shown in Figure 1-2.

Figure 1:  Melioidosis prevalence in 2015-2017. 
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Figure 2:  (a) Melioidosis incidence in 2018 (b) Melioidosis incidence in 2019. 

When studying the distribution of patients in areas with 
different rainfall, it was found that the patients were distributed in 
all areas. Nevertheless, it is more in areas with moderate rainfall. 
In areas with high rainfall, the distribution of patients was less. 
This is because the area is a reservoir with a large amount of water, 
so people in the area do not have direct contact with the soil and 

water sources, as shown in Figure 3. The study of the distribution 
of patients according to the season found that most cases increased 
between May - September and decreased from October-April. May - 
September is the rainy season. Patients have to go to farming areas 
and have a higher chance of being exposed to germs than in other 
seasons, increasing the number of patients, as shown in Figure 4.

Figure 3:  Distribution of patients by rainfall level. 
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Figure 4:  Number of meliodosis cases by mount 2015-2019. 

The 265 patients in Sisaket province with confirmed Melioidosis 
were majorly affected by males, 67.17% with agriculture-related 
activities, 31.32% and with underlying disease, 41.89%. The factors 
affecting the prevalence of Melioidosis in Sisaket Province include 
wound (p-value 0.003, 95%CI=0.185-0.788), Home character 
(p-value = 0.049, 95%CI= 0.36-1.082), household environment 
(p- value 0.008, 95%CI=0.058 - 0.804), patient exposure (p-value 
0.012, 95%CI = 1.118-7.597), smoking (p-value 0.001, 95%CI 

=0.161-0.536), alcohol consumption (p-value 0.001, 95%CI = 
0.201-0.582), underlying disease (p-value<0.014, 95%CI =0.167 
- 0.499), season (p-value 0.001, 95%CI = 2.537-8.612), habitat in 
Sisaket more than 20 years (p-value<0.017, 95%CI = 1.04-4.277), 
perceived knowledge (p-value 0.001, 95%CI =0.100-0.526), 
perceived susceptibility (p-value<0.010, 95%CI =0.143-0.880) and 
perceived benefits (p-value<0.007, 95%CI = 0.109-0.818) as shown 
in Table 1.

Table 1: Risk Factors for Prevalence of Melioidosis patients, Sisaket province.

Risk Factor OR 95% CI P-value

Age 0.383 0.148-0.921 0.014*

Sex 0.777 0.449-1.342 0.203

Occupation 0.91 0. 523-1.581 0. 411

Mask 1.373 0.823-2.293 0.121

Groove 1.373 0.823-2.293 0.121

Boot 1.373 0.823-2.293 0.121

Hand wash 1.505 0.901-2.518 0.062

Water 0.802 0.421-1.518 0.283

Muddy Soil Water Outdoor 0.926 0.548-1.566 0.43

Skin Wounds, Sores, or Ulcers 0.388 0.185-0.788 0.003*

River or Lake Water Contact 0.841 0.496-1.424 0.289

Home Character 0.626 0.361-1.082 0.049*

Household Environment 0.245 0.058-0.804 0.008*

Patient Exposure 2.79 1.118-7.597 0.012*

Ever-Smoker 0.296 0.161-0.536 0.001**

Alcohol Consumption 0.343 0.201-0.582 0.001**

Live in Risk Area >20 Years 2.094 1.048-4.277 0.017*

Underlying Disease 0.29 0.167-0.499 0.001**

Season 4.637 2.537-8.612 0.001**

Perceived Knowledge 0.238 0.100-0.526 0.011*

Perceived Susceptibility 0.369 0.143-0.880 0.011*

Perceived Severity M 0.916 0. 351-2.367 0.508

Perceived Benefits 0. 316 0.109-0.818 0.007*
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Multi variable logistic regression of risk factors from table 1, 
p-value <0.05, such as age, skin wounds, sores, or ulcers, home 
character, household environment, patient exposure, ever-smoker, 
alcohol consumption, living in risk area >20 years, underlying 
disease, season, perceived knowledge, perceived susceptibility 
and perceived benefits. The input model found that factors of 
Melioidosis are people’s exposure to chronic illness, smoking, and 
the virus during the rainy season, as shown in Table 2.

Table 2: Multivariable logistic regression of risk factors for expose 
Burkholderia pseudomallei (n=265).

Variable Odds Ratio 95% CI P-value

Ever-Smoker 0.392 0.213-0.720 0.003*

Underlying Disease 0.352 0.203-0.610 0.001**

Season 3.07 1.667-5.651 0.001**

1 Data shown as; p-value <0.05* and <0.001**

2 Multivariable logistic regression; Backward.

Discussion
In addition to factors affecting the prevalence of Melioidosis 

in Sisaket Province, the researcher studied the patient interviews 
and analysis of risk areas, and their coordinates were used in 
surveillance. This results in the factors affecting the prevention 
and control of Melioidosis. The plan especially changes personal 
behaviour in self-defense and reduces the severity and develops 
a model for prevention and control of Melioidosis in a risk area. 
The results of the study of 265 personal patients in Sisaket 
province with confirmed Melioidosis were found to affect males 
at 67.17%, with agriculture-related activities at 31.32% majorly 
and underlying disease at 41.89%. The factors revealed that factor 
age>40 years (P-value=0.014; OR=0.383,95%CI=0.148-0.921)[19] 
similar to Yazid et al.[19] study Melioidosis in ED were male gender, 
in working age group (40-59 year of age, 48.8 %) and a rainy season 
[19] and accordance with the education of others Factors associated 
with the incidence of Melioidosis was: working age, working in 
agriculture, and more cases were found in the rainy season [20-23]. 
Factor wounds (P-value=0.003; OR=0.388, 95%CI=0.185-0.788) 
Having an open wound can allow the infection to enter the body as 
easily as the study of Doker et al. [24]. 

A factor is an underlying disease (P-value=0.001; OR=0.290, 
95%CI=0.167-0.499). It is mainly found in diabetes mellitus, 
chronic kidney disease and thalassemia. Chronic diseases lower 
the immune system, so the infection is more likely to enter than 
people without chronic diseases, such as diabetes, who cannot 
control blood sugar levels easily. The infection can enter the body 
more than normal people and cause other complications, following 
the higher intensity than the others [21,25-27]. Factor smoking 
(P-value=0.001; OR=0.296 95% CI=0.161-0.536) and alcohol 
consumption (P-value=0.001; OR =0.343, 95% CI=0.201-0.582) 

similar to limmathurotsalul, affected the prevalence of Melioidosis 
in the area. Because smoking and alcohol consumption makes it 
easier for B.pseudomallei to enter the body, such as smoking or 
drinking while working [28] but not similar to Hassan and Vandana, 
no significant associations between case-patients and either alcohol 
use or smoking [29,30]. This was consistent with several studies of 
risk factors for the disease, mainly due to individual characteristics 
[12,30,31], especially those with diabetics who were at higher 
risk of infection than normal people [26,30]. This study showed 
that wearing protective equipment such as Face masks, Boots and 
gloves has no conscious significance, similar to Vandana et al. [29]. 
However, washing your hands or cleaning immediately after work 
can also prevent this disease. There were other factors such as 
perceived knowledge (P-value=0.011; OR=0.238, 95%CI=0.100-
0.526), perceived susceptibility (P-value=0.011; OR=0.369, 
95%CI=0.143-0.880) perceived benefits. (P-value=0.007; 
OR=0.316, 95%CI=0.109-0.818) perceptions of various aspects 
enable patients to understand and access disease prevention and 
control [32,33]. It shows that perceived knowledge, susceptibility, 
and perceived benefits affected personal behaviour change.

As for the environmental factors, such as soil and water near the 
household environment (P- value=0.008; OR=0.245, 95%CI=0.058-
0.804) and living in a risk area >20 years(P-value=0.017; OR=2.094, 
95%CI=1.048 - 4.277), a house that is entirely protected against dust 
was more resistant to germs than a basement house, and an increase 
in travelers moving to and from endemic regions may result in an 
increased frequency of imported Melioidosis as well as being in an 
area with an outbreak for a long time The disease can transmit to 
human, it also has an incubation period from the first infection to 20 
years [16,31,34-41]. This depends on climatic factors such as wind 
speed or storms that can carry pathogens contaminating airborne 
particulate matter to the house [1,23,35,37]. While the rainy season 
factor (P-value=0.001; OR=4.637, 95%CI=2.537 - 8.612) affected 
the prevalence of Melioidosis because farmers cultivate rice with 
water as a barrier to prevent the spread and the chance of infection 
[12,22,23,42]. When analyzed by backward multivariable logistic 
regression, it was found that smoking (OR=0.392, 95%CI=0.213-
0.720), underlying disease (OR=0.352, 95%CI=0.203 - 0.610) and 
the rainy season (OR=3.070,95%CI= 1.667-5.651) were the factors 
affecting the prevalence of diseases [28]. 

Therefore, prevention and control were developed to exercise 
surveillance on people with chronic and frequent smokers and 
active case finding, especially during the rainy season. The study of 
environmental factors showed that the pathogens in soil and water 
from areas of the interviewees were exposed in the five districts 
with the highest prevalence of Melioidosis confirmed the outbreak 
in the area. [18,29,41,43]. In addition, making a map showing the 
risk area will raise awareness among people in the area, and the 
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coordinates of the infection to be monitored within a radius of 
5-10 kilometres [17]. Currently, soil and water trading can transfer 
the germ to another site. While the coordinates from people’s 
behaviour modification will help reduce the morbidity in the area.

Conclusion
This study is a retrospective descriptive study to determine the 

factors affecting the prevalence of Melioidosis which is beneficial for 
planning the development of the model of Melioidosis prevention 
and control, especially in people who belong to at-risk groups such 
as people with chronic diseases and smokers that were living in 
high prevalence areas. The most suitable protection was to wear 
protective equipment at work. Moreover, during the rainy season, 
it is advised that more surveillance measures for Melioidosis at the 
same time the active case screening as an initial risk assessment. In 
addition, the map shows the risk area and encourages people to be 
aware of the risk of disease, while a rapid response network should 
be reported on and on-site urgently.
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