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Abstract 

Background: Soil-transmitted Helminth (STH) are nematodes that can infect humans through 
direct contact with soil due to poor hygiene behavior. School-age children are the most 
susceptible to the infection. The clinical symptoms of STH infection are usually asymptomatic. 
However, it can affect the quality of life of the infected. This study aims to analyze the 
relationship between STH infection with clean and healthy living behavior; Method: This study 
takes the form of analytic observational research with a cross-sectional approach. The sampling 
technique used was the total sampling method with subjects of 132 students of Sekolah 
Dasar (SD) 1 Talakbroto, SD 1 Kedunglengkong, and SD Wates, Simo, Boyolali. The data were 
obtained from the results of the students' clean and healthy living behavior questionnaire and 
the examination of stool samples using the Kato Katz technique. Data were presented in a 
categorical form and analyzed using the chi-square method.; Results: There were 15 students 
(11%) infected by STH from 132 subjects studied. Based on the chi-square test, the p-value of 
STH infection and clean and healthy living behavior was 0.043 (p<0,05); Conclusion: There is 
a significant relationship between STH infection with clean and healthy living behavior. 
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1. Introduction 
Soil-transmitted Helminth (STH) infections are among the infections that cause health 

problem in Indonesia [1]. STH infection is caused by Ascaris lumbricoides, hookworm 
(Ancylostoma duodenale and Necator americanus), and Trichuris trichiura [2]. About 1.5 
billion people in the world are infected with one of the STH species [3]. The highest STH 
infection rate occurs in school-age children. There were 613 million school-age children  
across tropical and subtropical countries who were at risk  of being infected by STH [2]. 

The prevalence of STH infection in Indonesia ranges from 2.5% to 62% [1]. Until now, 
worm infections data in Indonesia have not been integrated in all provinces. Only few 
provinces in Indonesia have definite data on worm infections according to sex and age. 
Central Java Province and Boyolali Regency are among the regions that do not yet have 
the data regarding the incidence of worm infections in each district [4]. 

The risk factors for STH infection are closely related to clean and healthy living 
behavior [5]. Clean and Healthy Living Behavior refers to the daily behavior that involves 
water, sanitation and hygiene [6]. STH infection is transmitted by oral transmission through 
food contamination, contaminated hands, and direct skin penetration (in hookworm 
species) [7]. The factors that can reduce STH infection are water quality [8], hygienic habits 
of hand washing [5], and habit of wearing footwear [9]. Thus, the habit of maintaining 
hygiene through clean and healthy living behavior is an important factor in breaking the 
chain of infection transmission [7]. 
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There is a significant biological correlation between sanitation and STH infection, 
including the habit of open defecation. Children who defecate in latrines with poor hygiene 
will cause the soil to be contaminated by worm eggs. STH infection can be transmitted 
through hand contamination and then ingestion due to not washing hands before eating 
and after defecating [5]. 

STH infection is closely related to the habit of walking barefoot on the ground. This 
habit  can be a factor in the transmission of Ancylostoma duodenale and Necator 
americanus worm infections  due to transmission through skin penetration [9,10]. STH 
infection can cause intestinal manifestations, resulting in  various problems in the digestive 
tract such as diarrhea, cramps, abdominal pain, and malnutrition due to the poor 
absorption of nutrients [10,11]. Severe infection can cause intestinal obstruction [11]. In 
addition, hookworm and Trichuris trichiura infection can  cause blood loss and anemia [12–
14]. 

School-age children are the most susceptible group to worm infections because at 
this age they do plenty of activities in contact with the soil. STH infection in school-age 
children can cause intestinal inflammation [11,17] and reduce the nutritional intake and 
protein energy, which can cause growth disruption, cognitive impairment [15], intelligence 
[16], and  severe conditions in children when exposed to other infections [17]. 

Simo Sub-district is located in a lowland area, and the area largely consists of fields 
and rice fields. The majority of the population works as farmers and laborers [19]. Simo 
Sub-district is in the third lowest rank (60.25%)  of households with  clean and healthy 
living behavior or Perilaku Hidup Bersih dan Sehat (PHBS) according to the Boyolali 
Regency and Community Health Center year 2018 [20]. This study aims to examine the 
relationship between STH infection and clean and healthy living behavior at Sekolah Dasar 
(SD) 1 Kedunglengkong, SD 1 Talakbroto, and SD Wates, in Simo Sub-district, Boyolali 
Regency. 

 
2. Method 

This takes the form of analytic observational research with cross sectional approach. 
The variables in this study were STH infection and clean and healthy living behavior. Data 
were presented categorically. STH infections were categorized into positive and negative 
infections. The clean and healthy living behavior consists of 4 factors, namely the habit of 
handwashing, the habit of wearing footwear, having a clean latrine, and having a clean 
water source. Each was given a score of 1. Subjects with the 4 factors were categorized as 
having clean and healthy living behavior. On the contrary, subjects with none or only one 
factor were considered as having poor clean and healthy living behaviors. The research 
was conducted from January to June 2020 at Sekolah Dasar (SD) 1 Kedunglengkong, SD 
1 Talakbroto, and SD Wates, Simo Sub-district, Boyolali Regency, Central Java and the 
Laboratory of Parasitology, Faculty of Medicine, Sebelas Maret University, Surakarta, 
Central Java, Indonesia.  

This research used total sampling technique with subjects consisting of 132 students 
of SD 1 Kedunglengkong, SD 1 Talakbroto, and SD Wates from grades 1 to 6 in the 2019/ 
2020 academic year who were willing to sign informed consent, fill out and collect 
questionnaires, and collect fecal samples. Before the research was conducted, the parents 
were notified and provided with the information regarding the research.  The parents then 
filled out the informed consent and the clean and healthy living questionnaire. Student stool 
samples were collected on the following day. The l samples were then examined using the 
Kato Katz method at the Parasitology Laboratory of Faculty of Medicine, Sebelas Maret 
University. Data were presented in categorical form and analyzed using the chi square 
method. Statistical analysis was performed using SPSS ver. 23 for Windows. This study 
has obtained ethical clearance from the Dr. Moewardi General Regional Hospital Surakarta 
with a permit number 765/VI/HREC/2020. 

 
3. Results and Discussion 
3.1   Results 
3.1.1 Characteristics of Subjects 

Table 1 presents the characteristics of research subjects. The majority of the 
research subjects were female (55.0%) aged 11 years old (22.7%). Most students' 
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parents are laborers (45.4%). The results of fecal samples examination revealed that 
11% of students were positively infected with STH. A large number of subjects, namely 
83 respondents had poor behavior of clean and healthy living (63%).  

 Table 2 shows that there is a significant relationship between STH infection with 
clean and healthy living behavior (OR = 4.364; 95% CI = 0.941-20.234; p <0.05). More 
details can be seen on Table 2. 

 
Table 1. Characteristics of Research Subjects 

Characteristics n % 

STH Infection   
Positive 15 11 
Negative 117 89 

Sex   
Male  59 45 
Female  73 55 

Age (Years old)   
6  4 3 

7 12 9.1 
8 17 12.9 
9 22 16.7 
10 29 22 
11 30 22.7 
12 16 12.1 
13 2 1.5 

Parents' job   
Civil servants 3 2.3 
Cruise 1 0.8 
Army/Police 5 3.8 
General employees 9 6.8 
Entrepreneur 44 33.3 
Labor 60 45.5 
Farmer 8 6.1 
Village Office 2 1.5 

STH Species   
Ascaris lumbricoides 8 53 
Trichuris trichiura 5 33 
Hookworm 1 7 
Multiple infection 1 7 

Clean and Healthy Living 
Behavior   

Good lifestyle 49 37 
Bad lifestyle 83 63 

   

 
Table 2. Bivariate Analysis Research 

STH 
Infection 

Clean and Healthy Living Behavior P value OR (95% CI) 

Bad Good 

n % n % 

Positive 13 15.7 2 4.1 0.043 4.364  
(0.941-20.234) Negative 70 84.3 47 95.9 

 
3.2 Discussion 

Based on the results of research conducted from 132 students, there were 15 
students (11%) positively infected by STH. The results of clean and healthy living behavior 
or Perilaku Hidup Bersih dan Sehat (PHBS) questionnaire revealed that most students 
were in the poor PHBS category. The results of the analysis showed that there is a 
significant relationship between clean healthy living behavior and STH infection. In 
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accordance with the present results, previous studies such as one conducted in Hoima, 
Uganda have demonstrated that there is a significant relationship between poor hygiene, 
inadequate sanitation and irregular deworming with STH infection [24]. 

Students at Sekolah Dasar 1 Kedunglengkong, SD 1 Talakbroto, and SD Wates 
have the habit of going barefoot while playing and exercising. The  school environment, 
close to area with open soil such as rice fields, grass fields and road access, which are 
often flooded with water, can be a factor for the transmission of STH infection [2,5]. Of 
these three primary schools, only SD 1 Kedunglengkong has handwashing facilities while 
SD 1 Talakbroto and SD Wates do not have one yet. This made it difficult for students to 
access handwashing facilities and develop handwashing habit. Among the three schools, 
none of them has placed handwashing soap in the school's bathroom. A previous study 
found that providing WASH (Water, Sanitation and Hygiene) that include a tap, a sink and 
soap in schools change  students' WASH knowledge, attitudes and hygiene behavior,  thus 
protecting them against diarrhea and STH illness [24].  

Clean and healthy living behavior is a factor that affects the transmission of STH 
infection [7]. Clean and Healthy Living Behavior Behavior or Perilaku Hidup Bersih dan 
Sehat (PHBS) is practicing healthy behavior out of personal health awareness so that a 
person or family can prevent, mitigate, and protect themselves from disease [24,25]. Water 
quality, fecal disposal system, and hygiene habit (handwashing and wearing footwear) 
affect the incidence of STH infection [5]. Practising good hygiene measures (handwashing 
and wearing shoes when outside the house) are more likely to protect childrens and other 
family members from acquiring STH infection. Other essential hygiene measures washing 
hands before eating and after defecating, and washing fruits and vegetables before 
consumption [26,27]. 

The results of this study found that some students had poor hygiene and healthy 
living behavior due to the habit of not wearing footwear. STH infection or soil-borne worms 
are closely related to the habit of walking barefoot on contaminated soil. This habit  can be 
a factor causing STH infection through skin penetration [9].  Children who are barefoot 
when they are outside the house are susceptible to Ascaris lumbricoides infection [28]. A 
previous study reported that preschool-age children and children who walk barefoot may 
be at an increased risk of STH burden [29]. 

The multifactorial condition which includes the economic level of the community, 
knowledge of cleanliness and health, as well as self-awareness to maintain cleanliness and 
health are factors that affect the behavior of  clean and healthy living  [21]. Children from 
low socio-economic status are generally unable to gain access to adequate sanitation thus 
affecting the efficacy of health improvement programs [33].  

The results of this study are in line with research conducted on children of Moyudan 
elementary school in Sleman Regency which showed that there was a significant 
relationship between STH infection and the habit of handwashing before eating and  after 
defecating, the habit of wearing footwear, and defecation habit [22]. Research conducted 
on coffee plantation workers in Jember also showed a significant relationship between 
clean and healthy living behavior and the incidence of STH infection [7]. An earlier study 
reported that the risk factors based on the transmission of intestinal parasites is related to 
poor sources of drinking water, hygiene practices, fecal disposal system, soslcio-economic 
status and the existence of wide variations of parasites within human communities [35]. 

However, the findings of the current study do not support the previous research 
conducted in Koto Tengah Padang Sub-district where  no significant relationship was found 
between clean and healthy living behavior and STH infection [21]. The findings of this study 
are also contrary to a study conducted in the village of Suka,District Tigapanah Sub-district, 
North Sumatra where handwashing and using clean latrines lowered STH infections [2]. 
Interventions that promote hygiene education have been found to be effective in reducing 
helminth infections [31]. 
 

4. Conclusion  
The results of the study showed that there is a significant relationship between Soil-

transmitted Helminth (STH) infections with clean and healthy living behavior or Perilaku 
Hidup Bersih dan Sehat (PHBS). Further studies should be undertaken in order to closely 
examine the factors that influence clean and healthy lifestyle and STH infections. 
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