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Abstract
This study investigates the prevalence and distribution of human-infecting geohelminths in soils from dumpsites located in two communities in Rivers State, Nigeria. A total of 200 soil samples were collected and analyzed using flotation and centrifugal methods to detect the presence of geohelminth eggs and larvae. The findings revealed an overall prevalence of 54.5%, with the following species identified: Ascaris lumbricoides (27%), Trichuris trichiura (11.5%), Strongyloides stercoralis (9%), Ancylostoma duodenale (6.5%), and Necator americanus (0.5%). Bukuma community exhibited a higher prevalence (60%) compared to Nkpor (49%), with site-specific variations attributed to differences in sanitation practices and waste management.The study highlights the significant role of environmental factors, such as inadequate sanitation, indiscriminate waste disposal, and open defecation, in facilitating geohelminth transmission. These findings underscore the urgent need for public health interventions focusing on improving personal and environmental hygiene, promoting proper waste disposal, and discouraging open defecation. By providing valuable data on geohelminth distribution and risk factors, this research aims to inform targeted policies and control measures to mitigate the burden of geohelminth infections in endemic regions

1.0 Introduction
Geohelminths, commonly referred to as soil-transmitted helminths (STHs), are intestinal parasites of the class Nematoda. These parasites are primarily transmitted through soil contaminated with human feces, food, or water, as they exhibit direct life cycles that do not necessitate intermediate hosts or vectors (Eze et al., 2016). The adult forms are obligate intestinal parasites in humans but may also infect domesticated animals. Geohelminths thrive predominantly in tropical and subtropical regions, where favorable environmental conditions and inadequate sanitation significantly enhance their transmission.
A recent global estimate indicates that approximately one in three individuals is infected with helminths, underscoring the pervasive nature of these infections (Hotez & Kamath, 2009). Children, in particular, bear a disproportionate burden. In Nigeria alone, an estimated 46 million children aged 1 to 14 years are at risk of STH infections, including 13 million preschool-aged children (1–4 years) and 33 million school-aged children (5–14 years) (World Health Organization [WHO], 2012). This high prevalence is attributed to inadequate sanitation, limited access to clean water, improper excreta disposal, and insufficient healthcare services in affected regions.

The most prevalent STH species include Ascaris lumbricoides, Necator americanus, Ancylostoma duodenale, and Trichuris trichiura. These parasites require specific environmental conditions, such as warm temperatures and sufficient moisture, to support the survival and development of their free-living larval stages in soil. Climatic factors thus play a crucial role in the transmission dynamics of these parasites, with infective stages exhibiting varying survival rates depending on temperature and other environmental conditions (Anderson, 2001).

In many low- and middle-income countries, dumpsites act as significant hotspots for geohelminth transmission. These sites are often the simplest and most cost-effective methods of waste disposal, particularly in regions with limited resources (Eze et al., 2016). Containing organic waste, including fecal matter, dumpsites create an environment that facilitates the survival and proliferation of geohelminths. In some cases, dumpsites also function as temporary storage areas, as well as sites for waste sorting, treatment, and recycling (Nahman & Godfrey, 2010).

While dumpsites serve practical purposes, their improper management poses several risks. These include infrastructure damage, such as disruptions to roads caused by heavy vehicles, and environmental pollution, including soil and water contamination. Furthermore, improperly managed dumpsites can become reservoirs for disease-causing organisms and vectors such as rats and flies, compounding public health challenges in developing nations (Nahman & Godfrey, 2010).

The dynamic processes governing geohelminth transmission, particularly their free-living stages, highlight the need to understand their ecological and environmental interactions. This study investigates the role of dumpsites as focal points for geohelminth infections, analyzing the distribution and bionomics of human-infecting geohelminths in two communities in Rivers State, Nigeria. By examining the interplay between environmental factors and parasite survival, this research aims to provide critical data for public health interventions. The findings are expected to inform policy development, identify high-risk areas, and facilitate targeted control measures to mitigate the burden of geohelminth infections.



2.0 Materials and methods
2.1 Location of the Study
The study was conducted in two distinct communities within Rivers State, Nigeria: Bukuma in Degema Local Government Area and Nkpor in Obio/Akpor Local Government Area. Bukuma, located at Latitude 4.5333° N and Longitude 7.3667° E, is characterized by a swampy environment with mangroves and tropical rainforest vegetation. The community’s coastal proximity supports livelihoods centered on farming, fishing, and hunting. In contrast, Nkpor, situated at Latitude 4.8212° N and Longitude 6.9553° E, has experienced significant urbanization due to its integration into the expanding Port Harcourt metropolis. Urbanization has led to the loss of arable land, prompting residents to shift their focus to commerce and other urban enterprises. These two locations represent rural and semi-urban settings, offering a comparative perspective on geohelminth prevalence and distribution.
2.2 Collection of Soil Samples
Five sampling sites were selected in each community for soil collection. Over a period of four months (June to September 2023), 200 soil samples were collected—100 from each community, with 20 samples per dumpsite. Sampling was conducted in the morning hours (7:00 am–11:00 am) when helminth larvae are most active. Using a soil auger, samples were taken from a depth of 0–15 cm of the topsoil. The samples were individually bagged in sterile, labeled containers and transported to the laboratory for analysis. Fifty grams of each sample were measured using a sensitive weighing balance and transferred into a sterile conical flask. To preserve helminth eggs and larvae, 100 ml of water and 10% formalin were added to each sample.
2.4 Examination of Soil Samples
The field texture of the soil was determined manually following Rowell (1994). The sand content was assessed by rubbing a small amount of soil between the palms to estimate whether it was above or below 50%. If the sand content was less than 50%, water was added to make the soil sufficiently wet to roll. The soil was then squeezed between the thumb and forefingers to create the longest possible ribbon. A loamy soil formed only a short ribbon.
2.5 Soil pH
To measure soil pH, a small quantity of soil was placed in a plastic container and moistened with distilled water. The reference electrode of a pH meter was inserted into the moist soil, and the meter was switched on for approximately 30 seconds to record the pH value. After each measurement, the electrode was rinsed with distilled water, and the meter was switched off (Amadi et al., 2010).
2.6 Examination of Soil Samples for Eggs and Larvae of Geohelminths
2.6.1 Centrifugal Flotation Method
Soil samples were sieved using a fine sieve with a pore size of approximately 250 µm to remove larger particles and retain smaller ones, including helminth eggs. Two grams of the sieved soil were placed in a 10 ml test tube containing 3 ml of 30% sodium hypochlorite solution. The mixture was shaken intermittently, followed by the addition of 5 ml of concentrated saccharine solution (prepared by dissolving 1000 g of sugar in 900 ml of distilled water). The test tubes were centrifuged at 1500 rpm for 15 minutes (Model TD4A). After centrifugation, additional saccharine solution was added to raise the meniscus and float the eggs. Cover slips were placed on the tubes and wetted by the floating solution. After standing for 15 minutes, the cover slips were carefully removed and placed on microscope slides. The slides were then examined microscopically for helminth eggs or larvae.
2.6.2 Identification of Eggs and Larvae of Geohelminths
Eggs and larvae were identified using the Atlas of Parasitology (Cheesbrough, 2000). Trichuris trichiura eggs were identified by their barrel shape with mucous plugs at both poles, measuring 50–53 µm by 22–23 µm. Ascaris lumbricoides eggs were recognized by their rounded or oval shape with a warty appearance. Hookworm larvae exhibited non-flattened bodies, and their eggs, measuring 50–60 µm, had gray cells or a dark brown coloration.
2.7 Data Analysis
The data were entered into Microsoft Excel 2019 and analyzed using simple percentage calculations to interpret the prevalence and distribution of geohelminths in the studied communities.

3.0 Results
This study analyzed 200 soil samples, of which 109 (54.5%) tested positive for human geohelminth eggs or larvae. The overall prevalence of Ascaris lumbricoides eggs was the highest at 54 (27%), followed by Trichuris trichiura at 23 (11.5%), Strongyloides stercoralis at 18 (9%), Ancylostoma duodenale at 13 (6.5%), and Necator americanus at 1 (0.5%). These findings were statistically significant as determined by Chi-square analysis (p < 0.05), emphasizing the uneven distribution of geohelminths across the study locations. The results are summarized in Table 1.
3.1 Prevalence in Bukuma
In Bukuma, 100 soil samples were collected from five distinct locations (Elagwa, Opuruwta, Etubo, Kribo, and Anyama), with 60 samples (60%) testing positive for geohelminths. Ascaris lumbricoides was the most prevalent species at 29 (29%), followed by Trichuris trichiura at 11 (11%), Strongyloides stercoralis at 12 (12%), and Ancylostoma duodenale at 8 (8%). No Necator americanus eggs or larvae were identified. Among the locations, Etubo recorded the highest prevalence (70%), followed by Kribo (65%), Elegwa and Opuruwta (60% each), and Anyama with the lowest prevalence at 45% (Table 2).
3.2 Prevalence in Nkpor
Similarly, 100 soil samples were collected from five locations in Nkpor (Igbogo, Clemsy, Okocha, Okemini, and Navy Base), with 49 samples (49%) testing positive for geohelminths. Ascaris lumbricoides was again the most prevalent species at 25 (25%), followed by Trichuris trichiura at 12 (12%), Strongyloides stercoralis at 6 (6%), Ancylostoma duodenale at 5 (5%), and Necator americanus at 1 (1%). Igbogo exhibited the highest prevalence at 85%, while Clemsy recorded 55%, and Navy Base, Okemini, and Okocha each recorded 35% prevalence (Table 3).

Table 1: Prevalence of Geohelminths in Bukuma and Nkpor Communities
	Community
	Samples Examined
	Ancylostoma duodenale
	Ascaris lumbricoides
	Necator americanus
	Strongyloides stercoralis
	Trichuris trichiura
	Total Positive (%)

	Bukuma
	100
	8 (8%)
	29 (29%)
	0
	12 (12%)
	11 (11%)
	60 (60%)

	Nkpor
	100
	5 (5%)
	25 (25%)
	1 (1%)
	6 (6%)
	12 (12%)
	49 (49%)

	Total
	200
	13 (6.5%)
	54 (27%)
	1 (0.5%)
	18 (9%)
	23 (11.5%)
	109 (54.5%)


Note: Statistical significance was determined using Chi-square analysis, with p < 0.05 indicating significant differences between groups.

Table 2: Prevalence of Geohelminths in Bukuma
	Location
	Samples Examined
	Ancylostoma duodenale
	Ascaris lumbricoides
	Necator americanus
	Strongyloides stercoralis
	Trichuris trichiura
	Total Positive (%)

	Anyama
	20
	0 (0%)
	4 (20%)
	0
	2 (10%)
	3 (15%)
	9 (45%)

	Elegwa
	20
	2 (10%)
	9 (45%)
	0
	0
	1 (5%)
	12 (60%)

	Etubo
	20
	1 (5%)
	8 (40%)
	0
	2 (10%)
	3 (15%)
	14 (70%)

	Kribo
	20
	4 (20%)
	3 (15%)
	0
	4 (20%)
	2 (10%)
	13 (65%)

	Opuruwta
	20
	1 (5%)
	5 (25%)
	0
	4 (20%)
	2 (10%)
	12 (60%)

	Total
	100
	8 (8%)
	29 (29%)
	0 (0%)
	12 (12%)
	11 (11%)
	60 (60%)


Note: Differences among locations were evaluated using Chi-square analysis, p < 0.05.

Table 3: Prevalence of Geohelminths in Nkpor
	Location
	Samples Examined
	Ancylostoma duodenale
	Ascaris lumbricoides
	Necator americanus
	Strongyloides stercoralis
	Trichuris trichiura
	Total Positive (%)

	Clemsy
	20
	2 (10%)
	3 (15%)
	0
	2 (10%)
	4 (20%)
	11 (55%)

	Navy Base
	20
	1 (5%)
	4 (20%)
	0
	1 (5%)
	1 (5%)
	7 (35%)

	Okemini
	20
	0 (0%)
	3 (15%)
	1 (5%)
	1 (5%)
	2 (10%)
	7 (35%)

	Igbogo
	20
	0 (0%)
	12 (60%)
	0
	2 (10%)
	3 (15%)
	17 (85%)

	Okocha
	20
	2 (10%)
	3 (15%)
	0
	0
	2 (10%)
	7 (35%)

	Total
	100
	5 (5%)
	25 (25%)
	1 (1%)
	6 (6%)
	12 (12%)
	49 (49%)


Note: Prevalence across locations in Nkpor was analyzed using Chi-square tests, p < 0.05.

4.0 Discussion
The findings from this study highlight significant variations in the prevalence and distribution of geohelminths between the two studied communities, Bukuma and Nkpor. Four species of human geohelminth eggs or larvae were identified in Bukuma, while five species were present in Nkpor. Notably, Bukuma exhibited a higher overall prevalence (60%) compared to Nkpor (49%), as shown in Table 1.
4.1 Bukuma Community
Within Bukuma, the highest prevalence of geohelminths was recorded in Etubo (70%), whereas Anyama showed the lowest prevalence (45%). The lower prevalence in Anyama may be attributed to better sanitation practices, which are reportedly carried out by individuals on a weekly basis, and the absence of significant environmental factors such as nearby bushes or dumpsites. Conversely, the elevated prevalence in Etubo can be linked to poor sanitation conditions. Houses in Etubo are located near bushy areas, and many residents engage in open defecation and indiscriminate waste disposal, leading to soil contamination. Such practices increase the likelihood of geohelminth eggs or larvae being deposited in the environment, exacerbated further by rainwater runoffs and irrigation practices (Agbolade et al., 2007).
4.2 Nkpor Community
In Nkpor, five geohelminth species were identified, with Igbogo recording the highest prevalence (85%) and locations such as Navy Base, Okemini, and Okocha demonstrating the lowest prevalence rates (35%). The high prevalence in Igbogo can be attributed to the indiscriminate disposal of refuse and inadequate sanitation measures. In contrast, the relatively lower prevalence in Navy Base, Okemini, and Okocha may reflect more structured sanitation practices and waste management interventions in these areas.
4.3 Species Prevalence
Across both communities, Ascaris lumbricoides was the most prevalent species (27%), followed by Trichuris trichiura (11.5%), Strongyloides stercoralis (9%), and Ancylostoma duodenale (6.5%), while Necator americanus had the lowest prevalence (0.5%). The high prevalence of Ascaris lumbricoides aligns with previous studies conducted in Nigeria, which have demonstrated its resilience in harsh environmental conditions and prolonged survival in the soil (Chan, 1997; Ogbe et al., 2002; Hotez & Kamath, 2019). Similarly, the observed prevalence of Trichuris trichiura (11.5%) corroborates findings from southern Nigeria, such as Anosike et al. (2002) in Imo State, which reported a prevalence of 14%.
While Ancylostoma duodenale was less prevalent (6.5%), the results align with the findings of Eze et al. (2016) in Emohua, Rivers State, where a similar prevalence (6.7%) was reported. This contrasts with studies in other regions of Nigeria that reported higher prevalence rates, such as 22.5% in Eko Delta State (Egwuyenga et al., 2004) and 58.3% in Ubeyi Ebonyi (Ngele, 2008). The capacity of hookworm larvae to migrate vertically in soil depending on moisture and temperature conditions underscores their adaptability and persistence in contaminated environments (Ndenecho et al., 2002). Finally, Necator americanus showed the lowest prevalence (0.5%), consistent with findings from Emohua, Rivers State, where a prevalence of 0.1% was reported (Eze et al., 2016).
5.0 Conclusion
The study underscores the critical role of environmental and sanitation factors in the transmission and prevalence of geohelminths in endemic communities. Geohelminth infections are predominantly linked to inadequate sanitation, poor waste management, and unhygienic practices. These infections are most commonly acquired in environments such as residential areas, markets, schools, playgrounds, and other public spaces where sanitation is lacking. Effective control measures should prioritize public education, community hygiene, and the implementation of structured sanitation policies to mitigate the burden of geohelminth infections.
6.0 Recommendations
1. Enhance Hygiene Practices: Promote personal and environmental hygiene through awareness campaigns and public health education.
2. Waste Management Education: Organize programs to enlighten communities about the importance of proper waste disposal and the risks associated with indiscriminate dumping.
3. Regulate Waste Disposal: Enforce policies to discourage the indiscriminate dumping of waste and establish designated waste management systems.
4. Protect Vulnerable Groups: Provide protective equipment for individuals such as scavengers to minimize their exposure to geohelminths.
5. Eliminate Open Defecation: Advocate for the construction of proper toilet facilities to discourage bush defecation and reduce environmental contamination
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