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Abstract: Soil-Transmitted Helminth (STH) infections remain a significant public health 

concern in Indonesia, particularly affecting the pediatric demographic. These infections 
may adversely affect nutritional status, total protein levels, and serum albumin, 
consequently impeding children's growth and development. This study aimed to examine 
the relationship between soil-transmitted helminth (STH) infection and nutritional status, 
total protein levels, and serum albumin in children aged 6 to 7 years in Palembang, 
Indonesia. A case-control study was conducted involving 160 children aged 6 to 7 years, 
divided into two groups based on proximity to a landfill: those living near the landfill and 
those living at a wider distance. Stool analyses were conducted to detect STH infection, 
anthropometric measurements were employed to assess nutritional status, and blood 
samples were collected to evaluate total protein and serum albumin levels. We employed 
chi-square tests and the non-parametric Mann–Whitney U test to analyze the data. The 
overall prevalence of STH infections was 11.2%, with all affected children residing in 
proximity to the landfill. A significant correlation existed between STH infection and reduced 
total protein levels (p < 0.001; OR = 172.5). However, no substantial relationships were 
seen between STH infection and serum albumin levels (p = 0.060) or nutritional status as 
assessed by body mass index-for-age, weight-for-age, and height-for-age measures. In 
conclusion, STH infection was substantially associated with an increased risk of low total 
protein levels in children aged 6 to 7 years in Palembang. In contrast, no substantial 
association was found between STH infection and serum albumin levels or anthropometric 
indicators of nutritional status. These findings indicate that immediate public health 
interventions are necessary, including enhanced sanitation, health education, and routine 
deworming initiatives, particularly in communities adjacent to landfills. 
 
Keywords: Soil Transmitted Helminths; Children; Total protein; Nutritional status; Landfill 
exposure 

 

INTRODUCTION 
Soil Transmitted Helminths (STH) infection remains a significant public 

health problem, particularly in communities with poor sanitation. The World Health 
Organization (WHO) estimates that more of  1.5 billion people in the world are 
infected with STH, with elementary school-age children are most vulnerable 
populations1,2,3,4. In 2021, it was estimated 642.72 million cases of STH infection 
globally5. In 2024, the prevalence of STH infections among the schoolchildren in 
Ethiopia was 18.2% 6. Justine et al (2024) declared the prevalence of STH infection 
among the primary school children in Tanzania was 56.2% 7. WHO has identified 
six targets for STH prevention and control up to 2030 8. 
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In Indonesia, STH infection has been strongly associated with a high risk of 
stunting of up to 44%9. A number of recent local studies have highlighted the 
correlation between STH infection with nutritional status and environmental 
conditions. Nutritional status is the condition of the body that is affected by food 
consumption and the intake of nutrients necessary for energy, tissue maintenance, 
growth, and regulation of body processes10,11. 

A study in Samosir, North Sumatera found that despite the implementation 
of the Mass Deworming Program (MDA), STH infection prevalence (4.8–5.9%) still 
impacted childhood anemia, highlighting the need for improved sanitation and 
clean water12. Prevalence of STH infection among elementary school students in 
Kulonprogo was 22.7%13. Study in Banjar showed 18.2% STH infection among 
elementary school students14. Some previous studies showed that worm infection 
can cause nutrients malabsorption, protein loss through digestive track, and 
decreased nutritional status15,16. While previous studies have examined the 
association between STH infection and anthropometric nutritional indicators, few 
have focused on biochemical parameters such as serum total protein and albumin, 
particularly in early school-aged children living in high-exposure environments. 

This study addresses this gap by examining the blood collected from the 
elementary school children to measure the serum total protein and albumin. The 
primary objective of this study was to examine the association between STH 
infection and nutritional status, total protein levels, and serum albumin levels in 
elementary school children aged 6–7 years in Palembang. 
 

MATERIAL AND METHOD 
This study was conducted in January – March 2025, in two elementary 

schools, one is located near (approximately 1 kilometres) and the other is far from 
a landfill (approximately 6 kilometres).  The study population consisted of two 
groups: children infected with STH and those uninfected. Sample size was 
calculated by Lemeshow formula, selected through purposive sampling with a total 
of 160 respondents (80 cases and 80 controls). The selected respondents should 
fulfill the inclusion criteria that were students of the elementary school and 
obtaining parental consent by completing the informed consent form. Participant 
who did not collect fecal samples were excluded from the study. 

This study was declared to be ethically appropriate with ethical approval 
number 1034/KEPK/Adm2/XI/2024 published by Health Research Ethics 
Committee of Poltekkes Kemenkes Palembang. The blood sample was collected 
using standard phlebotomy procedures. Informed consent and the fecal container 
were distributed to the parents simultaneously in the previous day. In the same day 
with samples collection, blood and fecal samples were transported to the 
laboratory, the blood samples were processed to separate the serum while the 
feces were processed using Kato-Katz method to identify STH infection17. The 
serum samples were examined to determine total protein and albumin using 
spectrophotometry method. Reference range for Total Protein and Albumin as 
noted in the manual procedure of Biosystem reagent (6.6-8.7 g/dl for Protein and 
3.8-5.1 g/dl for Albumin). Anthropometric measurements (weight and height) were 
conducted in the same day when blood and fecal samples were collected. 

All data were analyzed using SPSS software version 24. As the data were 
numerical, we have to verify the distribution using Kolmogorov-Smirnov test. A p-
value of < 0.001 confirmed that the data were not normally distributed; therefore, 
the analysis was continued using a non-parametric test, specifically the Mann–
Whitney U test18. 

 

RESULTS AND DISCUSSION  
This study illustrates the distribution of respondent characteristics among 

children aged 6 to 7 years in relation to their proximity to a landfill (table 1). The 
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overall prevalence of soil-transmitted helminth (STH) infection was 11.2% 
(18/160), with all infected children residing near the landfill. No STH infection was 
observed in children residing at a greater distance from the landfill. 

Low total protein levels were observed in 11.9% of individuals, all of whom 
were children living in proximity to the refuse. Conversely, all individuals in the non-
landfill cohort exhibited normal levels of total protein. Reduced blood albumin 
levels were prevalent in both groups. They impacted 75.0% of the youngsters 
residing near the landfill and 62.5% of those living at a further distance. Based on 
BMI-for-age, the majority of children in both groups were classified as underweight. 
This constituted 85.6% of the total sample. The weight-for-age assessment 
revealed that more than one-third of the youngsters were classified as overweight 
or obese. All children in both groups displayed normal height-for-age, indicating 
the lack of stunting in the research population. 
 
Table 1. Frequency Distribution of Respondent Characteristics 

Variables Near landfill 
(n = 80) 

Far from landfill 
(n = 80) 

Total 
(n = 160) 

n (%) n (%) n (%) 

STH Infection 
   

Yes 18 (22.5) 0 (0.0) 18 (11.2) 
No 62 (77.5) 80 (100.0) 142 (88.8) 

Total Protein Level 
   

Low 19 (23.8) 0 (0.0) 19 (11.9) 
Normal 61 (76.2) 80 (100.0) 141 (88.1) 

Serum Albumin Level 
   

Low 60 (75.0) 50 (62.5) 110 (68.7) 
Normal 20 (25.0) 30 (37.5) 50 (31.3) 

Body Mass Index-for-Age (BMI/A) 
   

Underweight 69 (86.3) 68 (85.0) 137 (85.6) 
Normal 11 (13.7) 12 (15.0) 23 (14.4) 

Weight-for-Age (W/A) 
   

Normal–Above Normal 54 (67.5) 52 (65.0) 106 (66.3) 
Overweight/Obese 26 (32.5) 28 (35.0) 54 (33.7) 

Height-for-Age (H/A) 
   

Normal 80 (100.0) 80 (100.0) 160 (100.0) 

 
The findings indicate that STH infections are distinctly concentrated in the 

environment, affecting primarily youngsters residing near the trash. This pattern 
clearly indicates that proximity to a landfill may elevate exposure to polluted soil 
and inadequate sanitation, hence increasing the probability of STH transmission. 

The distinctive occurrence of low total protein levels in children residing 
near the dump, coupled with the substantial correlation revealed in subsequent 
study, corroborates the notion that STH infection results in impaired protein 
metabolism or increased protein loss. This discovery is biologically plausible, as 
helminth infections are recognized to impair nutrient absorption and increase 
protein catabolism. Conversely, serum albumin levels did not show a significant 
difference among groups, suggesting that albumin may be less sensitive to early 
or mild dietary and viral disturbances than total protein. The absence of significant 
differences in anthropometric markers indicates that metabolic alterations may 
transpire before measurable changes in growth parameters, particularly in early 
childhood. 

These findings underscore the significance of biochemical indicators as 
early markers of nutritional deficiencies in infants afflicted with STH infections, 
particularly in areas susceptible to environmental influences, such as communities 
adjacent to landfills. 

Table 2 contrasts the biochemical and anthropometric markers of children 
aged 6 to 7 years residing near the landfill with those living at a greater distance. 
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Significant discrepancies were seen in total protein levels and serum albumin 
levels between the two groups (p < 0.001 for both variables). No statistically 
significant differences were seen among groups for anthropometric characteristics, 
including BMI-for-age (p = 0.451), weight-for-age (p = 0.740), and height-for-age 
(p = 1.000). The height-for-age variable demonstrated minimal variability across 
participants, indicating a uniform normal stature within the study group. 

 
Table 2. Comparison of Biochemical and Anthropometric Parameters Between Children 
Living Near and Far from the Landfill 

Variable Mean 95% CI SD Min–Max p-value 

Total Protein (g/dL) 72.19 70.52 – 73.85 10.66 28.0 – 96.0 <0.001 
Serum Albumin (g/L) 34.97 33.94 – 36.00 6.59 18.0 – 71.0 <0.001 
BMI-for-Age (kg/m²) 15.24 14.68 – 15.80 3.57 7.7 – 32.0 0.451 
Weight-for-Age (W/A) 2.94 2.85 – 3.04 0.59 1.8 – 5.3 0.740 
Height-for-Age (H/A) 0.20 0.20 – 0.20 0.00 0.2 – 0.2 1.000 

Note: Statistical analysis was performed using the non-parametric Mann–Whitney U test. 
BMI/A = Body Mass Index-for-Age; W/A = Weight-for-Age; H/A = Height-for-Age. 

   
  The significant differences in total protein and serum albumin levels 
suggest that children living near landfills experience more marked biochemical 
alterations than those live at greater distances. These findings correspond with the 
increased prevalence of STH infection and reduced protein levels observed in the 
group adjacent to the landfill. 
  Total protein appears to be a highly sensitive assay that reflects the 
cumulative effects of infection, inflammation, and dietary intake. Despite 
considerable variations in serum albumin levels among groups, the lack of a direct 
association with STH infection in multivariate analysis suggests that albumin may 
be influenced by other factors beyond parasite infection, such as hydration status 
and subclinical inflammation. 
  The absence of significant variations in anthropometric indicators indicates 
that metabolic disturbances may occur prior to measurable changes in physical 
growth. This supports the idea that subclinical nutritional deficits may occur before 
observable growth retardation, especially in early life. Overall, our findings 
underscore the need of employing biochemical assays in conjunction with 
anthropometric data when assessing the impact of STH infection on the health of 
individuals residing in high-risk locations. 
  Although light infection often asymptomatic, heavy STH infections can 
cause abdominal pain and intestinal obstruction, as well as damage to the mucosal 
lining, leading to nutrient malabsorption19. These findings support the theory that 
STH infections can cause impaired nutrient absorption and protein loss through 
the digestive tract, which impacts the nutritional status and biochemical balance of 
the child's body 16,20. 
  Previous study showed correlation between stunting and Ascaris 
lumbricoides infection21,22. Djuardi et al (2021) found STH infection in 58,8% of 
preschool-age children in Nangapanda subdistrict, Indonesia. The study declared 
STH infection was associated with lower risk of stunting23. In line with this, 
Mekonnen et al (2020) reported a significant association between STH infection 
particularly Trichuris trichiura and stunting. Their study found that 55% of 
elementary school children in Jimma Town, Southwestern Ethiopia, were infected 
with STH24. Association between STH infection and nutritional status also 
described by Moncayo et al (2018) in 27.9% of school-age children in rural areas 
of Ecuador25. 
  Salma et al (2021) discovered 16.5% of elementary school children in 
Sorong District, West Papua, Indonesia were infected with STH. The study 
concluded that there was no statistically significant difference nutritional status 
between children infected with STH and those who were uninfected 26. In 2018, 
Molla and Mamo found STH infection in 54% of school children in Yirgacheffee, 
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South Ethiopia. The study reported that undernutrition was not statistically 
associated with STH infection27. Study in Kenya found 40% of school-age children 
were infected by STH. However, Suchdev et al who performed that study, declared 
that STH infection was not associated with poor nutritional status28. 
  Overall, the results of this study confirm the importance of integrating 
deworming programs with hygiene education and regular monitoring of children's 
nutritional and biochemical status in high-risk areas. A multifactorial intervention 
approach is essential to breaking the cycle of infection and malnutrition. The WHO 
advises breastfeeding new-borns until they are two years old since the immune 
systems of children under five have not yet developed to the same degree as those 
of adults and are still supported by the mother's antibodies in the blood and breast 
milk29,30. 
  The findings of this study further support the evidence that STH infections 
have a multifactorial impact on children's nutritional status and biochemical 
balance. Together, these findings indicate that landfill-associated exposure and 
STH infection are linked to early biochemical alterations in protein status, while 
measurable impairments in physical growth have not yet manifested in this age 
group. Recommended control strategies should include the integration of periodic 
deworming programs, improvements in sanitation and access to clean water, 
community-based interactive health education, and the strengthening of nutritional 
interventions aimed at improving children's protein and albumin status. 

This case-control study exploring the association between STH infection and 
nutritional status has several limitations inherent to its design. One of the case-
control study limitation is the potential of confounding variables31. This study did 
not measure factors that could influence both the risk of STH infection and 
children’s nutritional status such as socioeconomic status, dietary diversity, and 
parental education. It is suggested to future research to include these factors as 
variables of the study. 

 
CONCLUSION 

This study found a significant association between soil-transmitted helminth 
(STH) infection and total protein levels in school-aged children. However, no 
association was found between STH infection and albumin levels, body mass index 
(BMI), weight-for-age (W/A), or height-for-age (H/A) indicators. It is necessary to 
implement a policy requiring students to directly ingest the deworming medication 
provided by the community health center, in order to ensure compliance with the 
recommended routine administration every six months. It is recommended that 
further studies be conducted to investigate the level of compliance with deworming 
medication intake. 
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