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PREVALENCE OF SOIL TRANSMITTED HELMINTHS AMONG PRIMARY SCHOOL CHILDREN IN IKPA IBOM, MKPAT ENIN LOCAL GOVERNMENT AREA, AKWA IBOM STATE


ABSTRACT 
Soil transmitted helminthiasis is a common public health challenge of developing countries. It has largely contributed in undermining the health status of people and hence jeopardized the economic development of countries concerned. This study aimed at investigating the prevalence of soil transmitted helminths amongst pupils in Mkpat Enin Local Government Area. Stool samples were collected and examined using Direct microscopy and Kato-Katz method. The prevalence of these intestinal helminths varied significantly among the age groups and the results of this research showed that intestinal helminthiasis was prevalent in the study area. Of the 220 pupils examined, 67(30.5%) were infected with Soil transmitted helminths. The prevalence of helminth species were Ascaris lumbricoides 38(17.2%), Ancyclostoma duodenale 19(8.6%) and Trichuris trichiuria 10(4.5%). The difference between the prevalence of the types of helminths observed was significant (P<0.05). The sex related prevalence showed that females 29(34.8%) were more infected than males 28(25.9%). As regards the risk factors, open defecation 20(51.3%) and finger sucking 29(41.4%) were the major sources of transmission and were both significant (p<0.05). The study suggested that soil transmitted helminths are important public health problems, hence actions is imperative against deficiencies in sanitary facilities, improper disposal of human faeces, insufficient supplies of potable water, poor personal hygiene and substandard housing.
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1.  INTRODUCTION 
 Soil transmitted helminths commonly known as intestinal helminths are a group of parasitic nematodes that includes roundworms (Ascaris lumbricoides), whipworm (Trichuris trichiura), and hookworms (Ancylostoma duodenale and Necator americanus) [1,2] . Soil-transmitted helminths are primarily transmitted through eggs that are passed in the faeces of infected individuals. These eggs contaminate the environment and can attach to vegetables, enter water sources, or remain in soil. Infection occurs when people, especially children, ingest the eggs by consuming unwashed produce, drinking contaminated water, or putting unwashed hands in their mouths after contact with infected soil [3] . 
Soil-transmitted helminths (STHs) has been reported as one of the world’s most important causes of physical and intellectual growth disturbances of people living in area with poverty in the developing world [4] . Soil transmitted helminths (STH) are a group of neglected tropical diseases that are among the most common neglected tropical diseases (NTDs), with an estimate of 1.5 billion infected people, making up 24% of the world’s population [3].  Among the seven NTDs prevalent in Nigeria, soil transmitted helminths ranked first, having the highest burden in the population [5] . Morbidity due to soil transmitted helminths is related to the numbers of worms harbored and seen in school aged  school aged children between the age of 5 -15 years and women of child bearing ages [3, 6] . As established data by the WHO and the CDC has placed school aged children (pre-school and school aged children) at a high risk of infection with soil transmitted helminths [7] . Akwa Ibom State  has been shown to have high prevalence rate of soil transmitted helminths [8]. In Mpkat Enin, very little data exist in determining the prevalence of soil transmitted helminths among pre-school and school aged children. The rural nature and its socioeconomic status is already a risk factor in predisposition to soil transmitted helminths.

2. MATERIALS AND METHODS
2.1 Study Area 
The study was conducted in  in Ikpa Ibom, Mkpat Enin Local Government Area, Akwa Ibom State. Mkpat Enin is located on longitude 8° 30’ and latitude 5° 30’ in the Southern region of Nigeria; it covers an area of 42km2   (Fig. 1). The major occupation of the people living in Ikpa Ibom clan are civil service and farming.
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Fig 1: Map of Mkpat Enin showing Ikpa Ibom 
Source; AISMLS, 2020

2.2 Study Design 
The study is a cross-sectional school-based study of 220 pupils recruited using a multistage sampling technique for 3 months. The sample size was distributed to the four selected schools proportionately taking into consideration the total number of students in each school. The students were finally recruited by using a simple paper balloting containing “YES” or “NO,” and those who picked YES were recruited into the study.

2.3 Study Population and Sample Size Estimation 
Calculation of sample size (n) was done using the formula for the sample size n:
n = N*X / (X + N – 1) [9] 
where,
X = Zα/22 *p*(1-p) / MOE2, 
and Zα/2 is the critical value of the Normal distribution at α/2 (for a confidence level of 95%, α is 0.05 and the critical value is 1.96), MOE is the margin of error, p is the sample proportion, and N is the population size. Where Population size is 511, confidence level 95%, margin of error 9%. However, since there was no previous studies conducted in the area, 50% was assumed as the likely sample proportion. A minimum of 220 sample (n) was generated using a 5% margin error. A total number of 220 samples was  evenly distributed among the four randomly selected schools. 

2.4 Direct Fecal Smear (Saline and Iodine Wet Mount Preparation)
Stool samples were collected in clean, leak-proof, sterile universal containers. The direct smear technique involved preparing a thin, even film of faeces on a microscope slide using both saline and iodine solutions. For formed stool samples, a small portion of faeces (approximately 2 mg, about the size of a match head) was collected using an applicator stick. A drop of normal saline was placed on the left side of a labeled slide, while a drop of Lugol’s iodine was placed on the right side. The stool sample was mixed thoroughly with each drop to create a suspension. Each suspension was then carefully covered with a coverslip, ensuring minimal air bubble formation by lowering the coverslip gently at an angle.
All slides were labeled with the student ’s identification number and the date using a pencil at the left-hand edge of the slide. The preparations were examined first under a light microscope using the 10× objective lens. A systematic scanning method (either vertical or horizontal) was employed to ensure the entire area under the coverslip was examined. When helminth eggs, larvae, or suspicious objects were detected, magnification was increased to 40× to observe detailed morphology, including characteristics such as shape, size, and bile staining.

2.5 Kato-Katz Technique 
The Kato-Katz method was employed for both the qualitative and semi-quantitative detection of intestinal helminths [10], specifically Ascaris lumbricoides, Trichuris trichiura, and hookworm species. Each glass slide was labeled with the appropriate sample identification number. A plastic template with a standardized hole was placed on the slide. A small amount of stool was placed on a piece of cardboard and covered with a nylon screen. The stool was pressed through the screen using a spatula, allowing only fine fecal material to pass through while retaining larger debris.
The sieved fecal material was used to fill the hole in the template completely, ensuring the sample was free of air bubbles and leveled off using the spatula to remove any excess. The template was then carefully removed and discarded. A piece of cellophane, previously soaked overnight in a methylene blue–glycerol solution, was placed over the fecal sample. A second clean slide was placed on top of the cellophane and pressed gently and evenly to spread the fecal material into a uniform circular smear. The top slide was then carefully slid off to avoid detaching the cellophane strip. The prepared slide, with the cellophane side facing upward, was left to clear and then examined microscopically. The presence and morphology of helminth eggs were assessed under the microscope to identify the species present and to estimate infection intensity where applicable.

2.6  Data Analysis
This study incorporated both empirical and qualitative elements, and data analysis was conducted using IBM SPSS Statistics version 20.0. Initially, all data were entered into Microsoft Excel 2007 for validation and cleaning before being imported into SPSS for statistical analysis.
The prevalence of soil-transmitted helminth (STH) infections was calculated as the proportion of children who tested positive for any STH species out of the total number of participants who provided complete data. Descriptive statistics were used to summarize sociodemographic characteristics and infection rates. Where applicable, associations between variables were assessed using appropriate statistical tests, and results were considered significant at p ≤ 0.05.







3  RESULTS 
Table 1: Prevalence of soil transmitted helminths among pupils according to schools
	Schools
	No. Examined
	No. Infected
	Prevalence (%)

	QIC Ikot Obio Ndoho 
	55
	18
	32.7

	St. Paul’s School Ekim
	55
	22
	40.0

	Methodist Central School, Ikot Akpaden 
	55
	16
	29.1

	Government School Ikot Akata
	55
	11
	20.0

	Total 
	220
	67
	30.5



Table 2: Distribution of soil transmitted helminth among pupils
	Helminths
	No. Examined
	No. Infected
	Prevalence (%)

	Ascaris lumbricoides
	220
	38
	17.2

	Trichuris trichiura
	220
	10
	4.5

	Ancylostoma duodenale
	220
	19
	8.6











Table 3: Prevalence and intensity of soil transmitted helminths infection
	Helminths
	Infection prevalence 
	No. Infection
	Light 
	Moderate
	Heavy

	A. lumbricoides
	17.2%
	38
	24
	9
	5

	T. trichiura
	4.5%
	10
	10
	0
	0

	A. duodenale
	8.6
	19
	14
	5
	0





Table 4: Prevalence of soil transmitted helminth in relation to sex among pupils
	Gender
	No.
Examined
	No. 
Infected
	Ascaris lumbricoides
	Trichuris trichiuria 
	Ancylostoma duodenale

	Male
	108
	28 (25.9%)
	17 (15.7%) 
	3 (2.8%)
	8 (7.4%)

	Female
	112
	39(34.8%)
	21(18.8%)
	7(6.3%)
	11(9.8%)




Table 5: Distribution of soil transmitted helminth in relation to associated risk factor
	Parameters
	Total no. examined
	No. Infected
	Prevalence

	Type of toilet use at home

	Pit latrine
	156
	42
	26.9%

	Water closet
	25
	6
	24.0%

	Open defecation
	39
	19
	48.7%

	Clean/trimmed nails

	Yes
	79
	18
	22.8%

	No
	141
	49
	34.8%

	Finger sucking

	Yes 
	70
	29
	41.4%

	No
	150
	38
	25.3%

	Nail biting 

	Yes
	103
	35
	34.0%

	No
	117
	32
	27.4%

	Participation in farming activities

	Yes
	193
	61
	31.6%

	No
	27
	6
	22.2%




Fig. 2: Chart showing prevalence by age and sex of pupils

4. Discussion 
The occurrence of soil-transmitted helminth (STH) infections, particularly those caused by Ascaris lumbricoides, hookworms, and Trichuris trichiura, remains a significant public health concern among school-aged children in various regions. Our study’s findings align with previous reports from different parts of the country, highlighting the persistent nature of these infections [1, 11, & 12] . 
In our study, the overall prevalence of STH infections was 30.5%, classifying the community as a “moderate risk area” for preventive therapy according to WHO standards [13] . This prevalence is lower compared to a study conducted in Itu Local Government Area, which reported a prevalence of 45.3% [14] . The relatively lower prevalence observed in our study may be attributed to improved environmental sanitation and routine deworming programs. Mass deworming campaigns by the government likely played a significant role in reducing infection rates. Although the findings in this study are higher than the findings of [15] , they reported a prevalence of 28.1% in Aliade, Gwer-East Local Government Area, Benue State, Nigeria. 
Notably, A. lumbricoides infection had the highest prevalence among the detected helminths, with a prevalence of 15.7%. This pattern is consistent with findings from other studies, such as [16] , which reported similar trends. The high prevalence of A. lumbricoides may be due to favorable climatic and environmental conditions, including inadequate water supply and poor sanitation facilities, which facilitate the transmission of this parasite. Additionally, factors such as the durability of Ascaris eggs and their ability to adhere to various surfaces contribute to their widespread distribution [17] .
This study also revealed a higher prevalence of STH infections among females (34.8%) compared to males (25.9%). This finding aligns with previous research by [2]  who reported a prevalence of (19.6%) for females and (15.8%) for males. These findings suggests that females may be more susceptible to Ascaris infections, potentially due to differences in exposure and immune response [18] .
The use of pit latrines and open defecation practices were significantly associated with higher infection rates. Pupils who practiced open defecation had a prevalence rate of 48.7%, highlighting the critical role of sanitation in controlling STH infections. This observation is supported by studies emphasizing the link between poor sanitation and increased risk of helminth infections [19] .
Age-wise, children aged 10–12 years exhibited a higher prevalence of 36.2%. This age group is more likely to engage in outdoor activities and may have less adherence to personal hygiene practices, increasing their risk of infection. Similar age-related trends have been reported in other studies [15] .
Regarding infection intensity, most cases fell within the “light” category based on fecal egg counts per gram of stool, as per WHO standards [20]. This finding is in line with a study conducted in Southwest Ethiopia, which also reported predominantly light infections among children [21] .

5.  Conclusion
The species causing soil-transmitted helminths infection among children in study area include A. lumbricoides, T. trichiura, and A. duodenale. The study showed that a prevalence of 67(30.5%) out of a total number of 220 pupils examined. A.lumbricoides 38(17.2%) was the most prevalent parasite among the pupils The results of this study showed a moderate prevalence and low intensity of STH infection among the school children.
This study also showed risk factors such as types of toilets in home and students who engage in farming activities were significant (p<0.05) and highly associated with STHs infections in the study area.

6. Recommendation
This research has shown that intestinal helminths infections was with moderate transmission amongst primary school children around Ikot Akpaden. There is need to increase pupil's orientation on personal hygiene and awareness on helminths infections. The importance of public health education should not be overlooked, prevention and control through mass deworming, improving water and food sanitation should be strengthened as a measure to control the transmission. There should be public health education campaigns to make pupils understand the mode of transmission, and methods of prevention of the infection, alongside mass deworming programme should be carried out often to interrupt transmission and to achieve local elimination of helminthiasis and other related intestinal parasites.
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