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Abstract- Environmental factors are very influential in the transmission of helminthiasis. This study 

aimed to determine the prevalence of helminthiasis in primary school-aged children living in villages 

with coastal ecosystem types in Kusan Hilir Sub-district, Tanah Bumbu District. Furthermore, we ought 

to identify and compare the characteristics of settlement areas that may increase the risk of transmission. 

This cross-sectional study was conducted in February of 2016 with three sampling areas selected 

purposively (Sepunggur, Juku Eja, and Sungai Lembu Village). Prevalence of helminthiasis was 

determined by examination of stool samples from primary school-age children (6-15 years old in 

Indonesia) in selected villages. Characteristics of settlements observed were settlement density, 

permanence of buildings, availability of public toilets, and the physical environmental characteristics of 

soil types. Prevalence of helminth infection were as follows: Juku Eja Village (82.93%), Sungai Lembu 

Village (24.44%), and Sepunggur Village (6.04%). Helminth species found were varies from Soil 

Transmitted Helminth (STH) to non-STH groups. Juku Eja Village has the most settlement 

characteristics that support the transmission of helminth. In order to decrease the risk of transmission, it 

is crucial to improve the infrastructure of villages such as paving, providing public hand-wash facilities, 

warning sign persuading not to defecate on the beach, and construction of clean green open space as a 

playground for children. Mass drug administration for the population needs to be done along with health 

monitoring (especially helminth infection in children) on an ongoing basis. 

Indexed terms- helminthiasis, characteristics of settlement, coastal 

 

 

I. INTRODUCTION 

 
Indonesia still struggling to overcome high prevalence of helminth infections [1]. To date, helminthiasis 

is considered as less important disease, hence this disease draw less priority in disease prevention 

program by the local government. Chronic helminthiasis did not cause clear clinical symptoms and their 

effects are only seen in the long term such as malnutrition, growth disorders and cognitive impairment 

in children [2,3]. This disease inflicted considerable losses in financial terms [4] Pre-school children and 

school-age (0 - 15 years old) are groups with the risk of infection [5,6]. 

Helminthiasis is closely related to environmental characteristics [7]. The incidence rate of helminth 

infections is generally higher in areas of poorly sanitary settlements [8]. Characteristics of settlements 

in areas closest to coastal areas generally have densely populated buildings or houses, poor 

neighborhoods and poor sanitation, and a limited source of clean water [9,10]. 

Tanah Bumbu is one of the districts in South Kalimantan that has the longest coastline area with 

coastal ecosystem. Many residents found residing in the shoreline areas, particularly in the area of Kusan 

Hilir. Result from research of Loka Litbang P2B2 Tanah Bumbu in 2008-2009 found that Tanah Bumbu 

was one of the districts in South Kalimantan with highest helminthiasis incidences [11]. However, this 

result only reflected to general value of helminthiasis in Tanah Bumbu, there were no specific data on 

the level of helminthiasis prevalence that are specifically focused on vulnerable areas such as coastal 

settlements. 

The World Health Organization (WHO) has targeted to eliminate STH infection which is a public 

health problem especially in children by year 2020 [12]. Indonesia as an endemic area, has a 

mailto:budihaira@gmail.com


Budi Hairani et al./ International Journal of Engineering Technology and Sciences 5 : 3 (2018) 66–72 

 

67 

 

responsibility in supporting the achievement of WHO targets by implementing helminthiasis control 

programs. Factual data of helminthiasis prevalence at a certain environmental characteristic is needed 

to formulate a helminthiasis control policy in accordance with certain environmental characteristics. 

Therefore, this study aimed to determine the prevalence of worms in primary school-aged children living 

in villages with coastal ecosystem types in Kusan Hilir Sub-district, Tanah Bumbu district. Furthermore, 

we ought to identify and compare the characteristics of residential areas that may increase the risk of 

helminth infection in the village where the child lives. 

 

 

II. METHODOLOGY 

 
A descriptive research with cross-sectional design was conducted in February 2016. The analysis unit 

was village area which determined purposively with following criteria: 1) belong to the Kusan Hilir sub-

district; 2) having the type of coastal ecosystem, and; 3) there is at least 1 elementary school. Based on 

these criteria, the selected villages were Sepunggur, Juku Eja, and Sungai Lembu Village. Objects 

studied in each unit of analysis were the characteristics of settlements including density of settlements, 

type of buildings (permanent or not), availability of public toilet facilities, as well as physical 

environmental characteristics of soil type. 

Prevalence of helminthiasis was determined by examination of stool samples.[4,13] Stool sampling 

was conducted on elementary school age children (6-15 years old) in each selected village. Stool 

collection from children was done in school by giving stool pot with explanation on how to take the 

stool and put it into the pot (Figure 1). The distribution of pots was supplemented with informed consent 

to obtain approval from the child's parents. Pots were collected for maximum two days after distribution. 

Stool examination was done at the Parasitology Laboratory of Balai P2B2 Tanah Bumbu by native 

method (direct) with 2 repetitions. 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Figure 1: Collection of stool samples from elementary school children (Left. Pot 

and stick used to take the stool; Right. Research member explain the instruction to 

use the sampling kit; Below. llustration of specimen collecting 
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III. RESULTS AND DISCUSSIONS 
 

3.1 Stool examination 

We have collected 362 stool pots from 464 pots distributed. In addition, 94 children did not collect the 

pots for variable reasons such as: did not defecate; ashamed, and; absent from school, while as many as 

8 pots contain only liquids. There were 133 samples positive for helminthiasis. The highest prevalence 

was in Juku Eja Village (82.93%), while the lowest prevalence was Sepunggur Village (6.04%). Type 

of helminth found were varied widely (Table 1). 

 

Table 1: Microscopic Examination Result of Stool Samples from Primary School Children in 

Sepunggur, Juku Eja, and Sungai Lembu Village 

Result 
Sepunggur 

(N= 149) 

Juku Eja 

(N= 123) 

Sungai Lembu 

(N= 90) 

Total 

(N= 362) 

Negative 140 (93.96%) 21 (17.07%) 68 (75.56%) 229 (63.26%) 

Positive 9 (6.04%) 102 (82.93%) 22 (24.44%) 133 (36.74%) 

A. Single species positive 
    

- Tt 5 44 17 66 

- Al - - 3 3 

- Ev 1 - - 1 

- Hd 1 1 - 2 

B. Two species mix positive 
    

- Tt and Ev 2 - - 2 

- Al and Tt - 35 1 36 

- Al and Hn - 1 - 1 

- Tt and Hn - 4 1 5 

- Tt and Hw - 5 - 5 

C. Three species mix positive 
    

- Al, Tt and Hn - 3 - 3 

- Al, Tt and Hw - 7 - 7 

- Al, Tt and Hd - 1 - 1 

- Al, Tt and Ev - 1 - 1 

 
Species abbreviation: 

Tt : Trichuris trichiura 

Al : Ascaris lumbriciodes 

Hw : Hookworm 

Ev : Enterobius vermicularis 

Hd : Hymenolepis diminuta 

Hn : Hymenolepis nana 

 

Helminthiasis is an infectious disease closely related to the environmental characteristics of the 

patient [7]. WHO has categorized areas with prevalence of helminthiasis more than 50% as high risk 

areas, prevalence of helminthiasis between 20% and <50% as moderate areas, and prevalence less than 

20% as low risk areas [12]. Based on the categories of WHO, Juku Eja Village (82.93%) can be classified 

as high risk area, Sungai Lembu Village (24.44%) as medium risk area, and Sepunggur Village (6.04%) 

as low risk area. Data analysis on previously published articles has significant differences for the 

prevalence of worms in each village [14]. Quality of settlements was closely related to the health status 

of the population [15–17]. Generally, residential characteristic in the three villages that were assumed 

to affect directly or indirectly the level of helminth infection were population density, level of permanent 

building, distance to the shoreline, geographical conditions (dominant soil types), and facilities and 

infrastructure (availability of public toilets). 
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3.2 Characteristic of settlement 

The data of settlement characteristic of the three villages presented below (Table 2). Data was obtained 

based on secondary source search from Central Bureau of Statistics (BPS [Badan Pusat Statistik]; INA) 

of Tanah Bumbu District and based on direct observations in the field. 

 

Table 2: Characteristic of settlement in Sepunggur, Juku Eja, and Sungai Lembu Village 

Characteristic of settlement Sepunggur Juku Eja Sungai Lembu 

Population density (person/km2) 98.90 2600 229.81 

Percentage of permanent house 90% 60% 90% 

Public toilet None Present, unused Present, used 

Distance to the shoreline (m) >500 <100 <100 

Type of soil around Clay and loose soil Sandy soil Sandy soil 

 

In general, the rate of disease transmission including helminthiasis will be higher in an area with high 

population density [18,19]. Juku Eja Village was the smallest area among the three sampling villages 

(Figure 1), however great population number resulting its population density very high compared to the 

other two villages. Its high density made it difficult to find open space in Juku Eja Village, limiting the 

activities and movement of people including the children. The only open space was the coastal edges 

that becomes the choice of the children to play. Transmission of helminth will occur if the soil on the 

land is contaminated with helminth eggs. Higher intensity of activity and the number of children playing 

on the area could lead to helminthiasis transmission. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Map of Kusan Hilir Sub-district, Sepunggur Village, Sungai Lembu Village, and  

Juku Eja Village (Source: Google Maps) 
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Sanitation problems based on geographical and topographic factors typical of coastal areas were 

often aggravated by population settlements that did not refer to the correct spatial layout [9]. The number 

of permanent house building can serve as a scale for the quality of the settlements. The more non-

permanent buildings indicate the lower quality of settlements [10]. Sepunggur and Sungai Lembu 

villages have a higher proportion of permanent house buildings and already indoor toilet. Non-

permanent buildings in Juku Eja were generally rented-house or small wooden houses, mostly without 

toilet facilities. Most residents only rent, and did not own the building. The status of non-owner 

occupants makes them reluctant to simply provide the house with proper toilet. The absence of toilets 

in these house then shaping the behavior of some residents to defecate anywhere they like. 

To improve the quality of environmental sanitation, the local government has built public toilet 

facilities in several villages. There was no public toilet in Sepunggur Village, however people in this 

village have had their private toilet at the house. Public toilets were available in both Juku Eja and 

Sungai Lembu Village, but only people in Sungai Lembu Village that utilizing the toilet. Condition of 

public toilet facilities in Juku Eja Village were not maintained and were not utilized because some 

residents prefer to defecate in the beach. 

Beside the absence of indoor toilets, the behavior of people in Juku Eja to defecate on the beach were 

also influenced by the proximity of the settlement to the beach. Settlements in Juku Eja and Lembu 

River Villages were close to the coast, but Lembu River Village was passed by provincial highway that 

separate the settlement with the shoreline (Figure 1). Furthermore, the highway was a coastal tourist 

area, so that its cleanliness receives more responsiveness from the local government. This barrier 

presumably can limit the activities of residents to dispose of garbage and defecate on the beach. The 

settlements in Juku Eja Village was situated directly (no boundaries) with the beach, so that the 

population freely use the beach as a place to defecate and throwing garbage. Some of the human stool 

that was dumped on the beach will be wiped out so that become closer to the residential area. If the stool 

contains helminth eggs, then this will be a source of new infections, especially for children who often 

play there. This condition was likely to cause high prevalence of helminthiasis in Juku Eja Village 

compared to other villages. 

Soil type in the three villages was suitable for the development of helminth eggs into larvae that can 

infect humans. Most of helminth infections found were Soil Transmitted Helminth (STH) group: 

Trichuris trichiura; Ascaris lumbricoides; and Hookworm. Within their life cycle, those helminth live 

and lay eggs in human intestine. These eggs exited along with the stools of their host and mature (become 

infective) in the soil [20]. This support the assumption that helminth transmission was more dominant 

due to human contact with soil contaminated by helminth eggs. 

Aside from the STH group, we also found non-STH group infections (life cycle to infective form did 

not require soil as media) which are Enterobius vermicularis, Hymenolepis nana, and Hymenolepis 

diminuta. This infection was found in all sampling villages, but found mostly in Juku Eja Village. E. 

vermicularis infections were commonly found in low socioeconomic areas with shortage of 

environmental conditions and poor personal hygiene [21,22]. There was a strong correlation between 

hand and nail hygiene with Enterobiasis incidences. One of the E. vermicularis transmission methods 

was autoinfection from person’s hand into their own mouth or by holding objects contaminated by 

infective E. vermicularis eggs [23]. 

Source of Hymenolepis transmission can be from human and mouse stools containing helminth eggs. 

Either human or rodent acts as the definitive host, while arthropods such as beetles (Tenebrio and 

Tribolium) or lice (Ctenocephalides, Xenopsylla, Pulex) act as the intermediate hosts [24]. Rattus 

norvegicus and Rattus tanezumi were well-adaptable rats in human life activities and commonly found 

in settlements with poor environmental sanitation conditions. High rat population is a risk factor for the 

transmission of disease brought by rats [25]. The poor condition of settlement and environmental 

sanitation in Juku Eja Village becomes a good inhabitance for rats, this was supported by the founding 

of rat carcasses in several locations. Poor environment condition in Juku Eja Village was shown by our 

result where many of infected children were infected by two species of helminth. Furthermore, three 

species-mixed infections was found only in children from Juku Eja Village. 
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IV. CONCLUSIONS 
 

It can be concluded that Juku Eja Village has the highest prevalence of helminthiasis and has the most 

settlement characteristic supporting the risk of helminth infection compared to the other villages. 

Characteristics of existing settlements might form a habit that worsens the risk of helminth infection to 

its residents. 

It is suggested that the local government should make improvements of infrastructure that can reduce 

the risk of helminth infection such as ground paving, public hand-washing facilities, health promotion 

billboard to encourage people avoiding defecate on the beach, and building clean green open spaces as 

a playground for children. Mass drug administration need to be done simultaneously with health 

surveillance (particularly examination of helminth in children) on an ongoing basis. 
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