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Abstract: Worm infections often caused by worms transmitted through the soil (Soil-
Transmitted Helminths). Types of STH worms include roundworms (Ascaris 
lumbricoides), whipworms (Trichuris trichiura) and hookworms (Ancylostoma 
duodenale and Necator Americanus). Worms commonly suffered by school-age 
children with the most aged between 5-14 years. Worms can affect the intake, 
digestion, absorption, and metabolism of food, which can result in loss of protein, 
carbohydrates, fats, and vitamins. Trichuris trichiura and hookworm can cause 
massive amounts of blood loss and decreased hemoglobin levels. This study aims to 
determine the relationship of Trichuris trichiura infection with hemoglobin levels in 
children in the village of East Serang Kilasah, Banten. This research is an analytic 
survey with a cross-sectional design with 42 respondents. The sampling technique 
used was purposive sampling. The results of the fecal examination by the Kato-Katz 
method found 23 children (54.76%) with mild worm levels and 19 children (45.24%) 
with moderate worm levels. The results of blood tests found 36 children (85.71%) 
with normal hemoglobin levels and six children (14.79%) with low hemoglobin levels. 
Based on the results of statistical tests, the results obtained P-value 0.004 (P-value 
<0.05). This result means that there is a significant relationship between Trichuris 
trichiura infection and hemoglobin levels in children in the Kilasah Serang Timur 
village of Banten. Efforts should be made from the local health office to increase 
knowledge about personal hygiene to villagers through health education to prevent 
helminth infections and to administer mass worm medicines every six months. It is 
also necessary to administer blood enhancing drugs for anemic citizens. 
Keywords: worm Infection; haemoglobin; Soil-Transmitted Helminth 
 
INTRODUCTION 
       Worm infections widely occur in rural and urban areas, high infection rates but 
different intensities of infections (Chadijah et al., 2014). Soil-Transmitted Helminth 
(STH) worm infection is a global problem, especially in developing countries 
(Basalamah et al., 2013). Around 2 billion people worldwide infected with worms, 
and 300 million of them suffer from severe infections, with 150 thousand deaths each 
year (Chadijah et al., 2014 and WHO, 2017). 

Globally, an estimated 820 million people infected with Ascaris lumbricoides, 
460 million are infected with Trichuris trichiura, and 440 million infected with 
hookworms. The infection is widespread in all regions, with the most significant 
number in sub-Saharan Africa, America, and Asia (WHO, 2017). 
      Indonesia is a country that has a tropical climate, so that the prevalence of worm 
infections is very high. Poor people have a high risk of getting infected with STH. The 
percentage of helminthiasis in Indonesia is 45-65%. The prevalence can reach 80% 
in areas with poor sanitation (Inayah et al., 2016; Syahrir et al., 2016).  
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Worm infections suffered by many elementary school-age children (Inayah et 
al., 2016). The results of helminthiasis in primary school showed a prevalence of 
around 60% - 80%, while for all ages ranged from 40% -60% (Inayah et al., 2016; 
Umar, 2008). The age group with the highest helminthiasis is 5-14 years because 
they have not been able to maintain personal hygiene (Basalamah et al., 2013; 
Ibrahim, 2014). Worm infections in children are also caused by frequent playing 
barefoot so that they contact with soil contaminated with hookworm larvae, Ascaris 
lumbricoides worm eggs, and Trichuris trichiura worm eggs due to the disposal of 
feces in any place (Semuel et al., 2015).  
 Worm infections affect intake, digestive, absorption, and food metabolism. 
This causes loss of protein, carbohydrates, fats, vitamins, and blood in large 
quantities and reduces the concentration of hemoglobin (Inayah et al., 2016; 
Directorate-General of P2PL, 2012; Rusmanto et al., 2012). Worm infections can 
also cause various symptoms of diseases such as diarrhea, dysentery syndrome, 
anemia, malnutrition and intelligence decreases (Basalamah et al., 2013 and 
Indriyati, L., et al., 2015). 

The results of studies in Kupang in 2016 by Zuhaifah Inayah M.S, et al. 
showed that children infected with worms affected their hemoglobin levels. Children 
infected with worms had lower hemoglobin levels when compared to children not 
infected with worms (Basalamah et al., 2013; Inayah et al., 2016). However, the 
research by Basalamah et al. (2013) and Inayah et al. (2016) did not explain the type 
of worm that infects respondents. In this study, using respondents who were infected 
by Trichuris trichiura because types of worms that cause anemia are hookworms and 
whipworms (Trichuris trichiura). Ascaris lumbricoides worm infection does not cause 
anemia, but in severe infections causes malnutrition (Meru, 2006). 
       Kilasah Village is one of the ten villages in the Kasemen Banten sub-district. 
Most residents living in the village of Kilasah lack knowledge of personal hygiene, so 
they do not have a private toilet. For bathing, washing clothes, washing dishes, 
cooking, and other daily needs, they use river water and ponds. Villagers defecate in 
irrigated rice fields or rice field bunds. This habit causes soil and water to 
contaminated with worm eggs (Aryadnyani, 2016). Komatashi (2015) investigated 
the relationship between STH infection prevalence and parents 'socioeconomic 
conditions in the Kilasah Serang Timur village in Banten. In this study, the 
prevalence of helminthiasis was 96.6%, and there was a significant relationship 
between STH infection and parents' socioeconomic conditions. Purwasih (2016) 
examined the relationship of Personal Hygiene to STH Infection in Children Aged 4-
10 Years in the Kilasah Serang Timur Village, Banten. Based on the results of the 
study, there is a significant relationship between Personal Hygiene and STH 
Infection in Children Aged 4-10 Years. In this study, the prevalence of infection of 
Ascaris lumbricoides was 17.2%, Trichuris trichiura 18.4%, mixed of Ascaris 
lumbricoides, and Trichuris trichiura 56.3% and mixed of Trichuris trichiura and 
hookworm 1.1%.  The prevalence of STH infections in children aged 4-10 years in 
the village of East Serang, Banten, also studied by Maulina (2016) showed the 
prevalence of 97.7% infected with Ascaris lumbricoides and Trichuris trichiura. In 
Trichuris trichiura infection, 76.6% mild intensity, 22.1% moderate intensity, and 
1.3% severe intensity. 

 The results of research by Komatashi (2015), Purwasih (2016), and Maulina 
(2016) show the prevalence of helminthiasis in the Kilasah Serang Timur Village in 
Banten, which is quite high. Based on the high level of helminthiasis, the author 
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wishes to find out the level of hemoglobin in children in the Kilasah village of East 
Serang Banten, especially those infected by Trichuris trichiura. 

 
MATERIALS AND METHOD 

A sampling of research carried out in the village of Kilasah Serang Timur, 
Banten, and laboratory examinations carried out in the Medical Technology 
Laboratory of the Health Polytechnic, Ministry of Health Jakarta III. Subjects in this 
study were children aged 3-12 years. This study approved by the Health Research 
Ethics Commission of the Jakarta Health Polytechnic III. Ethics Approval Number: 
KEPK-PKKJ3 / 127 / III / 2018. 

The number of research subjects participating in this study was 42 people. 
Subjects were taken venous blood for the examination of hemoglobin and feces for 
the examination of worm eggs. Examination of blood hemoglobin levels using the 
Medonic M-Series M32 device and examination of Trichuris trichiura eggs in feces 
using the Kato-Katz method. To find out a significant relationship between Trichuris 
trichiura infection with hemoglobin levels using a Spearman non-parametric test. 
  
RESULTS AND DISCUSSION 

 
Table 1. Average of Eggs Trichuris trichiura/Gram Feces and Hemoglobin Levels  

 

 The Number of 
T. trichiura Eggs 

(/gr feces) 

HB 
(gr/dL) 

Total 75.255 521,8 
Average 1.791,79 12,42 

Max Value 8.925 14.0 
Min Value 100 10.2 

 
Table 2. Trichuris trichiura Infection Rate in Children in Kilasah Serang Timur Village, 

Banten in 2018 
 

Worm Infection 
Rate 

Frequency 
(n) 

Percentage 
(%) 

Mild Levels 23 54.76 
Moderate Levels 19 45.24 

Total 42 100 

       
Based on the results of trichuriasis examination on children's feces in the village of 
Kilasah, 24 children (55.8%) obtained with mild levels and 19 children (44.2%) with 
moderate levels. 
 

Table 3. Hemoglobin Levels in Children in Kilasah Village, East Serang Banten in 
2018 

Hemoglobin levels 
 

Frequency 
(n) 

Percentage 
(%) 

Normal ( ≥ 11.5 gr/dL) 36 85,71 
Low ( ≤11.4 gr/dL ) 6 14,29 

Total 42 100 
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Table 4. Normality Test 
 

 

Shapiro-Wilk 

Statistic df Sig. 

Hemoglobin Levels 0.951 42 0.069 
The Number of T. trichiura Eggs  0.715 42 0.000 

 
      Based on the normality test, obtained a significance value <0.05, which means 
the data distribution is not normal. To test the correlation between Trichuris trichiura 
infection and hemoglobin levels, a Spearman non-parametric test performed.  

 
Table 5. Spearman Correlation Test 

 

 
The Number of T. trichiura 

Eggs 

Hemoglobin Levels Spearman Correlation -0.892** 

Sig. (2-tailed) 0.000 

N 42 

 
       Based on the Spearman Correlation Test obtained a significance value <0.05, 
which means there is a negative correlation between Trichuris trichiura infection with 
hemoglobin levels. A negative correlation means that the higher the infection rate, 
the lower the hemoglobin level. The average hemoglobin level was 12.42 gr/dL with 
the lowest hemoglobin level 10.2 gr/dL, and the highest hemoglobin level was 14.0 
gr/dL. Based on the results of the examination table of hemoglobin levels in children 
in the kilasah village obtained as many as 36 children (81.71%) had normal 
hemoglobin levels and six children (14.29%) with low hemoglobin levels. This is 
consistent with the results of research Basalamah et al. (2013) there was a tendency 
for children infected with worms to experience abnormal Hb levels. According to the 
research by Molla and Mamo (2018) on Soil-transmitted helminth infections, anemia 
and undernutrition among schools in Yirgacheffee, South Ethiopia shows the 
prevalence of STH infections by 54.0%, anemia prevalence by 15.4% and 
prevalence of malnutrition by 28.9% %. Worm species found are Ascaris 
lumbricoides, hookworms, and Trichuris trichiura. According to Wijianingsih (2011), 
on the type of worm, Trichuris trichuria anemia can occur because this worm inserts 
his head into the intestinal mucosa until trauma occurs, which causes irritation and 
inflammation of the intestinal mucosa. At the place of attachment can cause 
bleeding, besides this worm sucks the blood of the host so that it can cause anemia. 
 The results of this study are in line with research conducted by Basalamah et 
al. (2013), Inayah et al. (2016), that there is a significant relationship between 
helminthiasis with hemoglobin levels in children. Children who infected with worms in 
a long period (chronic) will experience a decrease in hemoglobin levels. Quihui-Cota 
et al. (2010) examined Trichuriasis and low-iron status in schoolchildren from 
Northwest Mexico, the results of hemoglobin, hematocrit, RBC, and iron serum 
concentrations in children who were free of Trichuris trichiura were higher than those 
infected with Trichuris trichiura. Gyorkos et al. (2012) have examined the Re-Visiting 
Trichuris Trichiura Intensity Thresholds Based on Anemia during Pregnancy, and the 
result is that moderate infection in pregnant women is a significant risk factor for 
anemia in pregnant women. The intensity of Trichuris infection, which considered to 
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cause or worsen anemia, is the intensity of 'severe' and 'moderate' Trichuris 
infection.  
      A limitation of this study is the limited number of respondents who 
participated. The advice that can be given based on this research is that efforts must 
be made from the local health office to increase knowledge about personal hygiene 
to villagers. Efforts can be made through health education to prevent worm infections 
and administration of mass worming every six months. It is also important to provide 
blood-boosting medication for residents who have anemia.  
 
CONCLUSION 
      There is a significant relationship between the degree of Trichuris trichiura 
infection with hemoglobin levels in children in the village of Serang Timur Kilasah 
Banten. 
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