


Prevalence of Soil-Transmitted Helminths among School Children in Mile III Axis, Port Harcourt, Nigeria

ABSTRACT
Soil-transmitted helminths (STHs) remain a significant public health concern among children in Sub-Saharan Africa and other developing regions like Nigeria, including Port Harcourt, largely due to factors such as poverty, inadequate sanitation, poor hygiene, low literacy levels, ecosystem variability, and overcrowding.  This study investigated the prevalence of STHs among school-aged children in the Mile III area of the Port Harcourt Metropolis. Demographic data were obtained through a structured questionnaire, while stool samples were collected and examined using standard parasitological techniques. A total of 109 stool samples were analyzed, and various STHs were recovered. Ascaris lumbricoides was the most prevalent (67%), followed by Necator americanus (19%), Trichuris trichiura (11%), and Ancylostoma duodenale (3%). Overall, STH infection occurred in 18.3% of the study population. Females had a higher prevalence (17%) compared to males (10%), and infection was most common among children aged 3–10 years. The identified risk factors, such as poverty, poor sanitation, inadequate hygiene, low literacy, environmental influences, and overcrowding, were strongly linked to STH transmission in the area. To reduce the burden of STHs, the study recommends improved sanitation and hygiene practices, routine deworming of school children, health education programs, and prompt treatment of infected individuals.
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INTRODUCTION
Soil-transmitted helminths (STHs) are a group of intestinal parasitic nematodes whose transmission occurs through contact with soil contaminated with human faeces containing infective eggs or larvae. The developmental stages of these parasites occur in the soil, where they mature into infective forms capable of penetrating human skin or being ingested through contaminated food, water, or hands (Yimer et al., 2023). The eggs are excreted in the faeces of infected individuals and contaminate the environment, particularly soil and water bodies, thereby sustaining continuous transmission cycles in endemic regions. The major species of soil-transmitted helminths that infect humans include roundworm (Ascaris lumbricoides), whipworm (Trichuris trichiura), and hookworms (Ancylostoma duodenale and Necator americanus). Another important species is Strongyloides stercoralis, which causes strongyloidiasis and is increasingly recognised as a significant public health concern in tropical regions (WHO, 2022; Jourdan et al., 2022). These parasites are collectively referred to as neglected tropical diseases due to their widespread distribution, chronic nature, and limited public health attention despite their substantial disease burden (Sumo et al., 2021). Globally, soil-transmitted helminth infections affect more than one billion people, making them among the most prevalent parasitic infections worldwide (WHO, 2020). Ascaris lumbricoides infects approximately 800 million people, while Trichuris trichiura and hookworms infect about 600 million individuals, with the highest burden occurring in sub-Saharan Africa, Southeast Asia, and parts of Latin America (WHO, 2023). Nigeria remains one of the most affected countries in sub-Saharan Africa, with an estimated 55 million cases of ascariasis, 34 million cases of trichuriasis, and 38 million cases of hookworm infections (Yu et al., 2020). These figures highlight the magnitude of STH infections as a major public health problem in the country. The transmission of soil-transmitted helminths is strongly associated with poor environmental sanitation, inadequate access to clean water, open defecation, improper waste disposal, and faecal contamination of soil and water sources (Yimam et al., 2023). Additional risk factors include poverty, overcrowding, low level of education, illiteracy, and limited access to healthcare services (Crompton, 2018). Climatic and ecological factors such as warm temperature, high humidity, and moist soil further facilitate the survival and development of helminth eggs and larvae in endemic regions (Strunz et al., 2021). Although traditionally endemic in rural communities, STH infections are increasingly becoming prevalent in urban slums of rapidly growing cities in tropical and subtropical developing countries (WHO, 2022). Children represent the most vulnerable population group to STH infections due to behavioural and environmental factors. Pre-school and school-aged children (0–15 years) are at higher risk because of poor personal hygiene practices, frequent hand-to-mouth behaviour, barefoot walking, and regular contact with contaminated soil during play (Ameh et al., 2021; Olayemi et al., 2023 & Ibrahim & Musa, 2024). In addition, inadequate sanitation facilities in schools and households further increase their exposure to infective stages of the parasites. Immunocompromised individuals are also at increased risk of infection and severe disease outcomes (Agrawal et al., 2024). The impact of soil-transmitted helminth infections is particularly severe among children. Chronic infections are associated with malnutrition, iron-deficiency anaemia, impaired physical growth, stunting, wasting, and vitamin deficiencies. These conditions contribute to reduced immunity and increased susceptibility to other infections. Furthermore, STH infections have been linked to impaired cognitive development, intellectual retardation, poor school performance, reduced attention span, and decreased academic achievement (Agrawal et al., 2024; Tadesse et al., 2024). In the long term, these effects negatively influence school attendance, educational attainment, and future economic productivity, thereby perpetuating the cycle of poverty in affected communities. According to the World Health Organisation (2022), approximately 265.3 million pre-school-aged children and 632.6 million school-aged children live in areas where soil-transmitted helminth infections are intensively transmitted. In sub-Saharan Africa alone, an estimated 160–180 million school-aged children are at risk of infection (WHO, 2023). These statistics underscore the urgent need for sustained control measures, including mass drug administration, improved sanitation, health education, and access to clean water. Therefore, this study aims to assess the prevalence of soil-transmitted helminth infections among school-aged children in the Mile III axis, Diobu, Port Harcourt, Nigeria, to provide baseline data that will support targeted interventions and public health planning in the area.
MATERIALS AND METHODS
Study Area
The study was conducted in Mile III, located within Port Harcourt Local Government Area (PHALGA), Rivers State, in the South–South geopolitical zone of Nigeria. Port Harcourt lies along the Bonny River, an eastern distributary of the River Niger, and forms part of the low-lying Niger Delta coastal belt. The terrain is predominantly flat, with elevations generally below 30 m above sea level, and is characterised by creeks, swamps, and mangrove wetlands (National Population Commission, 2023). The area has a tropical monsoon climate with a wet season from March to October and a dry season from November to February. Annual rainfall exceeds 2,000 mm, with high humidity (above 80 %) and temperatures ranging between 25 °C and 34 °C. Socioeconomically, Mile III is a densely populated and highly urbanised area with busy commercial activities and residential settlements. However, pockets of poor sanitation, slum-like housing, inadequate drainage, and improper waste disposal persist, creating environmental conditions that may increase the risk of soil-transmitted helminth infections (Ammah et al., 2022).
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Figure 1.  A Map of Rivers State showing the study Area (Mile III), in Port Harcourt. (Nigeria Galleria, 2017).
Study Population
The study population comprised school-aged children residing in Mile III, Port Harcourt Local Government Area, Rivers State. Mile III is a densely populated urban neighbourhood characterised by a large open-air market that serves as a major commercial hub, where foodstuffs, clothing, household items, and appliances are sold. The community hosts several public and private primary and secondary schools, and school enrolment is largely influenced by the socioeconomic status and educational background of parents and guardians.


Sample Size Determination
The sample size for this study was determined using the formula described by Yamane (1967) for finite populations.
n = N / [1 + N(e)²]
Where:
n = required sample size
N = total population size
e = margin of error (level of precision), set at 0.05
Using a 95% confidence level and a 5% margin of error, a total of 150 school-aged children were enrolled in this study to determine the prevalence of soil-transmitted helminth infections among school children in Mile III axis, Port Harcourt, Nigeria. 
Sample Collection
A total of one hundred and fifty (150) students were randomly selected for this study from a total of three (3) schools within the study area that were selected by a simple random procedure. All the pupils in the selected schools were invited to participate in the study. For each selected pupil, a unique identification number was given for proper identification, and the demographic data were recorded. Well-labeled plastic specimen bottles and wooden spatulas were distributed to the pupils for faecal sample collection. A well-structured questionnaire was distributed to the caretakers of the pupils to obtain information on socio-demographic, economic, behavioural, and community factors as well as knowledge and practices about STH infections. The pupils were properly directed on how to fill out the questionnaire and carefully collect the samples. On the day of collection, the samples were collected in a sterile wide-mouthed and leak-proof bottle that was properly labelled in correspondence to the already given unique identification number. The samples were properly packaged and transported to the Medical Microbiology laboratory of the Faculty of Medical Laboratory Science, Rivers State University, immediately for analysis.
Inclusion and Exclusion Criteria	
The only students included in this study are those within the age range of 3-14 years, and these fall within the class ranges of Basic 1–6. Criteria for exclusion of participants included the refusal of parents to give their consent or the refusal of students to participate in the study. Despite contacting a total of 8 schools, only 3 schools consented to the study. Consent forms were sent to the parents of the students in these three schools; a total of 150 consent forms were distributed to the parents of the participating schools, and only 109 forms and samples were returned and analyzed.

Standardized Questionnaire
A well-structured questionnaire which was divided into different categories including; basic information, perception and knowledge about soil transmitted diseases, hygienic practices, children’s activities, use of shoes and sandals, use of health care facilities and history of deworming was given to the pupils between the ages of 3-14 followed by an oral interview where instructions were given on how to answer the questions.
Stool Examination
Macroscopic Examination
The specimen collected was observed for its consistency, colour, presence of blood, mucus, pus and adult worm or parasites according to standard parasitological procedures (Cheesbrough, 2006).
Wet Preparation Method
A drop of normal saline and iodine was placed on each end of the grease-free, clean slide, respectively and a small quantity of the stool was picked using an applicator stick and emulsified on the slide. The slide was covered properly using a cover slip.  It was then examined under the microscope using x10 and x40 with the condenser iris closed sufficiently to give a better contrast. This method is best used for the identification of helminth eggs, oocyst, larvae, cyst (Cheesbrough, 2006).
Formol Ether Concentration Method
A portion of the stool sample was collected using an applicator stick and used to emulsify in about 4ml of 10% formal water, then 3-4ml of 10% v/v formol water was added and mixed well by shaking. The emulsified feaces was sieved into another tube. 3-4 ml of diethyl ether was added; the tube was covered and mixed for 1minute. The tube was centrifuged at 30000rpm for 1 minute immediately after the stopper of the tube was loosened. An applicator stick was used to loosen the layer of faecal debris. The supernatant was discarded, containing the faecal debris, ether and formol water. The bottom of the tube was tapped to resuspend and mix the sediment. The sediment was then transferred into a slide and covered properly using a cover slip. It was examined under the microscope using x10 and x40 objective lens for the examination of eggs and cysts (Cheesbrough, 2006).
Prevalence Rate (Pr).
The prevalence rate was calculated using the following formula:
Pr = (Ni / Ne) × 100
Where:
· Ni = Number of infected students
· Ne = Total number of students examined (Centers for Disease Control and Prevention. (2021).
This formula gives the prevalence as a percentage of the population studied, indicating the proportion of students infected within the sample.
Data Analysis
Statistical analysis of data was done using Statistical package for social sciences (SPSS) version 23. Prevalence was calculated and expressed as percentage of positive cases over the number examined. The Pearson’s chi-square test was employed to compare the prevalence of soil-transmitted helminths (STHs)  in relation to sex, age and schools. Response to predisposing factors to STHs was also analyzed using Pearson’s Chi-square test. The level of significance was set at P<0.05
RESULTS
Frequency of Occurrence of Soil-Transmitted Helminths in the Study Population 
The most prevalent parasite identified was Ascaris lumbricoides (67%), Necator americanus (19%), Trichuris trichuria (11%) and Ancyclostoma duodenale (3%).  Ancyclostoma duodenale was implicated in only one positive case, whereas all three other parasites were implicated in multiple cases across the age range of 3-14 years (Table 1).
Table 1. Frequency of Occurrence of Soil-Transmitted Helminths in the Study Population 

	
Soil-Transmitted Helminths
	
Frequency (%)


	
Trichuris trichuria
	
3(11)

	Ascaris lumbricoides
	18(67)

	Necator americanus
	3(19)

	Ancyclostoma duodenale
	1(3)

	Total
	27(100)





Prevalence of Soil-Transmitted Helminths in the Study Population
Out of the one hundred and nine (109) stool samples analyzed, twenty (20) samples were found to be infected, giving a prevalence rate of 18.3% of the total population sampled, as shown in Figure 2.




Figure 2. Prevalence of Soil-Transmitted Helminths in the Study Population
Prevalence of Soil-Transmitted Helminths in Relation to Gender
It was observed that infection was more prevalent among female subjects than males (Table 2).

Table 2. Total Number of Parasites Isolated from Males and Females
	
	   N=Total Number Isolated
	

	Soil-Transmitted Helminths
	Male 
	Female

	Trichuris trichuria
	1
	2

	Ascaris lumbricoides
	8
	10

	Necator americanus
	1
	4

	Ancyclostoma duodenale
	0
	1

	Total
	10
	17



Prevalence of Soil-Transmitted Helminths in Relation to Age
The age range of the study population was 3-14 years, categorized into two groups: 3-10 years and 11-14 years. The mean age for both genders was 7 years ± 3, as shown in Table 2. In relation to gender, the mean body mass index (BMI) of the subjects examined was 20.43 Kg/M2 for males and 21.19 Kg/M2 for females, respectively (Figure 3).

Table 3. Mean Age of the Study Population
	Sex
	Male
	Female

	

Mean Age (Yrs)
	
7 ± 3
	
7 ± 3




Figure 3: Mean Body Mass Index (BMI) of Subjects according to Gender.



DISCUSSION
The overall prevalence of soil-transmitted helminths in this study was 18.3%, which is slightly lower than 24.4% reported in Southwest Nigeria (Awotokun et al., 2024) and higher than 16.8% found in North‑Central Nigeria (Nyamngee et al., 2024). The decreasing occurrence rate appears to be due to improved personal hygiene practices and possibly regular or consistent usage of anti-helminthic medications by the students, Government-sponsored mass deworming programs and the inclusion of anti-helminths medications in maternity and child health (MCH) initiatives. The majority of instances observed were likely the result of re-infection or people who had not taken anti-helminthic medications. Additionally, elementary school students now have a much better understanding of intestinal parasites, and school authorities' deworming campaigns have significantly decreased the prevalence of STH in students. Ascaris lumbricoides and Necator americanus, two of the four helminths found in this study, were the most common, found in 68% and 19% of the students, respectively. The prevalence rates of the other two parasites, T. trichuria and A. duodenale, were relatively low, at 11% and 5%, respectively.  In this study, Ascaris lumbricoides was found at a relatively high rate compared to other parasites. This finding is consistent with several recent studies in Nigeria. For example, Awotokun et al. (2024) reported a prevalence of 22.2% for A. lumbricoides among school-aged children in selected primary schools in Southwest Nigeria, noting it as the dominant species. Similarly, a study in Ile‑Ife, Osun State, by Sowemimo & Asaolu (2010) found a prevalence of 33.2% among pre-school and school‑aged children, indicating high occurrence of A. lumbricoides in the region in North‑Central Nigeria.  Nyamngee, Sanda & Sulaiman (2024) reported an overall soil-transmitted helminth prevalence of 18.3% among asymptomatic school children, with A. lumbricoides identified as one of the major species. These findings demonstrate that A. lumbricoides remains the most common soil-transmitted helminth in various parts of Nigeria, although prevalence rates vary by region, ranging from 18.3% to 33.2%. The consistency across these studies supports the observation that A. lumbricoides often predominates over other helminths in endemic areas. This may be because of poor hygienic practices, unfavorable environmental and climatic conditions, or pathogenicity of the parasite. The parasite’s outer surface is coated with mucopolysaccharides, which make it sticky and able to adhere to various surfaces, thereby increasing the likelihood of transmission and infection. (Jourdan et al., 2018).  The low prevalence of Trichuris trichiura observed in this study is consistent with findings from recent investigations. For example, the meta‐analysis by Behniafar et al. (2024) found a pooled T. trichiura prevalence of ~16% among school-aged children globally, and in Anambra State, Nigeria, Ikpeoha et al. (2024) reported T. trichiura prevalence of only 2.7% compared to 18.7% for Ascaris lumbricoides. These patterns support the observation that T. trichiura tends to occur at lower prevalence than A. lumbricoides in similar endemic settings. Again, the use of anti-helminthic medications and frequent campaigns against helminthic infection may have contributed to the comparatively low incidence of this parasite.  During this study, females (17%) had a relatively higher prevalence than males (10%). This female‑predominant pattern is supported by recent findings from Osun State, Nigeria, where orphaned and vulnerable children had a prevalence of 17.9% among females versus 16.2% in males (Surakat et al., 2025). However, contrasting findings exist: in a community-based study in Ogun State, no statistically significant gender difference was found (males 40.1% vs. females 36.2%, χ²=0.473, p=0.492) (Adenusi et al., 2024). These variations may reflect differences in exposure, behaviour, hygiene practices, or local epidemiological contexts. For this study, it is important to note that more females were recruited because more females gave their consent than males. The prevalence rate decreases with age group; this could be due to changing habits, attitudes, and awareness of soil-transmitted helminthiasis. Females are more exposed than their male counterparts to potential risk factors and household transmission of these parasites, such as finding water, preparing food, disposing of waste, farming and involvement in household activities in their respective homes. These results show that there is usually no difference in infection between males and females, as both genders are exposed or at risk of possible infection. Students within the 3-10 age group have a higher prevalence than the 11-14 age group. This pattern is consistent with findings from recent studies, which suggest that younger children are more susceptible due to increased exposure to contaminated soil through play, lower adherence to personal hygiene practices, and immature immunity (Agrawal et al., 2024). This may be due to exposure to environmental risk factors during their daily activities, such as playing, poor eating habits, walking barefooted among other soil-related activities. Also, children in this age group are expected to be able to help their parents with household chores and activities. 
CONCLUSION
This study shows that soil-transmitted helminths are not relatively common in primary schools in Mile III areas of Port Harcourt, Rivers State, using gender, age, height, and weight as determinants of infection. The overall prevalence rate obtained in this study is 18.3%, which is considered relatively low. To maintain and obtain an even lower prevalence rate, mass deworming of school children, health education, and awareness campaigns against STHs, improvement of sanitation conditions and personal hygiene, and treatment of infected people should be promoted to reduce the prevalence rate of soil helminths in the Mile III area of Port Harcourt, Rivers State.
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