


STATUS OF SOME NEGLECTED TROPICAL DISEASES (NTDS) AMONG SCHOOL-AGED CHILDREN IN OBI LOCAL GOVERNMENT AREA OF NASARAWA STATE, NIGERIA

ABSTRACT
[bookmark: _Hlk148630764][bookmark: _Hlk142987138][bookmark: _GoBack]Background: Neglected tropical diseases (NTDs) infection is common among children living in rural areas in developing countries especially in Sub-Saharan Africa with serious public health significance. Objectives: This study aimed to evaluate status of some NTDs among school-aged children in Obi Local Government Area of Nasarawa State, Nigeria in September, 2023. Methodology: A cross-sectional study was carried out on 400 school-aged children in primary and secondary schools during which urine, stool and soil samples were collected in a clean sample bottle and transported to National Veterinary Institute (NVRI), Vom, for standard parasitological examinations. Also, questionnaires were administered to the subjects to ascertain the knowledge, attitudes and practice of parasitic infection. Stool samples were processed using Kato-Katz and a formalin-ether concentration methods for the screening of intestinal parasites. Urine samples were screened for Schistosoma haematobium eggs using sedimentation technique. A modified Baermann funnel technique was used for the extraction of the geohelminths in the soil samples. Results: An overall prevalence of 38.75% (155/400) infections from nine parasites were recorded. The most dominant parasite obtained from the stool sample was Hookworm spp. 62 (15.5%). Only 1% (4/400) of the urine screened were infected by S. haematobium. No significant difference (P > 0.05) was observed in the prevalence of parasitic infection in relation to sex and schools, respectively, but parasitic infections in relation to age showed a significant difference (P < 0.05). Of the seven (7) predisposing risk factors recorded, those that defecate using bush as well as river/pond as source of potable water were highly infected. Conclusion: The high prevalence of parasitic infection recorded in this study is of public health concern. Recommendation: Hence, there is a need for continuous health education among school-aged children in schools so as to reduce the burden of parasites in the study area.
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INTRODUCTION
Neglected tropical diseases (NTDs) are diverse group of 20 disease conditions that are mainly prevalent in tropical areas, where they afflict about 220 million people globally particularly in sub-Saharan Africa (Ombugadu et al., 2022a). They are caused by a variety of pathogens including bacteria, lymphatic filariasis, soil-transmitted helminths such as Ascaris lumbricoides, Trichuris trichiura, Strongyloides stercoralis, Necator americanus and Ancyclostoma duodenale, leishmaniasis, trachoma, schistosomiasis, African trypansomiasis, onchocerciasis, Chagas’ disease, leprosy, the Buruli ulcer and Guinea worm disease etc. Other intestinal helminths are Enterobius vermicularis and cestodes such as Taenia saginata, Taenia solium, Diphyllobothrium latum and Hymenolepis nana (Pam et al., 2021, Ali et al., 2023a). Neglected tropical diseases are responsible for about 534,000 deaths worldwide per year; this number does not reflect the long-term suffering or the enormous and frequently underestimated socioeconomic burden of the billion people who have one or more parasitic infections (WHO, 2006; Kindhauser, 2012). 
The high prevalence of Neglected tropical diseases have been associated with poverty, poor environmental hygiene, lack of adequate facilities for water supply and sanitation, ignorance, and impoverished health services (Ali et al., 2023b). The London 2012 declaration fueled commitment towards the elimination of NTDs as a public health problem globally, particularly the preventive chemotherapy NTDs. Currently albendazole/mebendazole is the drug of choice for mass treatment in highly endemic areas while about 236.6 million people are considered to require preventive treatment as at the year, 2019 (Eniola et al., 2019, Ombugadu et al., 2022a).
However, studies have shown that the prevalence of Neglected tropical diseases return to its initial level six months after treatment due to re-infection, especially in areas where indiscriminate defecation, poor personal hygiene, lack of adequate sanitary facilities, and water supply is prevalent (Eniola et al., 2019, Edema et al., 2022). Hence, the World Health Organization (WHO) has recommended the provision of water, sanitary facilities, and good hygiene practice in endemic communities as complementary to chemotherapy in order to achieve the elimination goal (Eniola et al., 2019).
[bookmark: _Hlk147952760]The persistent burden of Neglected tropical diseases is mostly reported in children living in developing countries with the prevalence rate ranging between 50% and 80% (Oluwole et al., 2015). This is because the children always play around and exposed themselves to contaminated soil and water (Joan et al., 2022). Studies have indicated the prevalence of Neglected tropical diseases in Nasarawa State, Nigeria (Eniola et al., 2019, Ayuba et al., 2020, Pam et al., 2021, Ombugadu et al., 2022b, Ali et al., 2023b). However, school aged children are susceptible to parasitic infections which cannot be attributed to one factor but various biological, physical, behavioral and environmental factors such as poverty, lack of sanitation, impaired hygiene of schools in Nasarawa State (Lisa & John, 2015). Hence, there is a need for the prevention, control and treatment of parasitic infections among school-aged children in order to reduce the rate of transmission. Thus, this study evaluated the status of some Neglected Tropical Diseases (NTDs) among school-aged and associated risk factors in Obi LGA of Nasarawa State.

Materials and Methods
Study Area
The study was carried out in Obi Local Government Area of Nasarawa State. The co-ordinates of Obi are Latitude 8°22′N and longitude 8°46′E. It has an area of 967 km2 and a population of 148,874 at the 2006 census (NPC, 2006). The postal code of the area is 951.
Ethical Consideration
The study protocol was submitted and approved in the Nasarawa State Ministry of Health (NHREC/18/06/2017), through Human Research Ethics Committee Lafia, Nasarawa State before the commencement of the study.
Study Design and Population 
The study was a cross-sectional study involving administration of questionnaires and the collection of urine, stool and soil samples. The study involved 400 children aged 4–18 years from 2 primary schools and 2 secondary schools in the study area. A random sampling technique was used to select the 2 primary schools and 2 secondary schools within the study area through the procedure described by Hesse (1971). The names of the sampled schools are thus: 
[bookmark: _Hlk142985644]School 1 = Disciple Nursery and Primary school, Obi
School 2 = L. G. E A Primary school, Obi
School 3 = Revival Thunder International College, Odobu
School 4 = Government Secondary School, Obi
Questionnaire Administration
A total of 400 well-structured questionnaire (in English Language) were administered to consenting participants to access information on their knowledge, attitude, and practice on NTDs infection.
Sample Size Determination 
The sample size was determined by the formula given by Yamane (1967). 
N = 	
Where:
N= Population size 
e = level of precision (0.05) 
n = sample size 
Sample size for the 4 selected schools was 400

Sample Collection
[bookmark: _Hlk131500288]The stool sample was collected as described by Ali et al., (2023). A clean, labelled, wide-mouth sample plastics Bottle with cover, was given out to consented pupils for the study. The children were taught on how to collect their early morning faecal samples, without contamination using the applicator stick attached to sample container. The bottles were collected from the pupils as they resumed for morning classes and were immediately preserved in 10% of formalin, and then transported to parasitological section of the National Veterinary Institute (NVRI), Vom for analysis.
The urine samples were collected as described by Ayuba et al., (2020) and Chesbrough (2005). A 20ml clean catch, mid-stream urine sample was collected in 50mls capacity sterile wide mouthed leak-proof universal containers by subjects themselves, who were previously and carefully instructed with illustration aids. The specimens were appropriately labeled with identification numbers. Immediately after collection, the urine samples were transported to parasitological section of the National Veterinary Institute (NVRI), Vom for analysis.
The soil samples were collected as described by Pam et al. (2019). The soil samples were collected from the school environment of the selected primary and secondary schools in the study area. The soil samples were collected from a depth of 5cm using a hand spade into pre sterilized well labeled Bama bottles. The bottles were immediately covered tightly, kept in an air tight zipped bag and transported to parasitological section of the National Veterinary Institute (NVRI), Vom for analysis.
[bookmark: _Hlk142986423]Samples Processing 
[bookmark: _Hlk148710726][bookmark: _Hlk148710756]Direct smear saline preparation of stool was examined for ova of parasites under the microscope within 24 hours of collection. On a clean grease free slide a drop of normal saline was placed and emulsified with a small quantity of faeces and covered with a cover slip and view under microscope using both x10 and x40 objectives lenses (Ali et al., 2023). Stool samples were also subjected to concentration method using formal-ether sedimentation technique; formal ether concentration is rapid and can concentrate a wide range of faecal parasites from fresh or preserved stool (Ali et al., 2023)
[bookmark: _Hlk141493444]Urine specimens were analyzed using the sedimentation method according to Ayuba et al., (2020) and Cheesbrough (2005). About 10 ml of urine samples were poured each into a test tube and set to two thousand five hundred revolutions per minute (2500 rpm) for five minutes. After the centrifugation, the tubes were removed from the centrifuge machine and the supernatants were discarded, leaving only the deposits at the bottom of the tubes. Then, a drop of the sediments was dropped unto a clean grease-free slide and covered with a cover slip gently without the formation of air bubbles. The slides were examined using bright field microscope for eggs of S. haematobium using x10 and then x40 objective lenses respectively.
A modified Baermann funnel technique was used for the extraction of the geohelminths in the soil samples. A glass funnel was attached to a retort stand, cotton wool was placed inside the funnel for filtering, a rubber tube was connected to the bottom of the funnel and a test tube w was attached to the end of the tube as a collection container. Trimmed layer cheesecloth, the size of the funnel was placed on top of the funnel, so that none of the potentially infective solution will drip over the side of the funnel and contaminate the surrounding bench. The funnel was filled with water and 5g of the soil sample was e mixed and placed on top of the cheesecloth making sure that it is in contact with the water (Pam et al. (2019). The apparatus was left to stand for twenty-four hours before a portion of the fluid was viewed under the microscope using 10x and 40x objectives.
Data Analysis 
[bookmark: _Hlk142986836]Data was analyzed using Minitap Statistical Software version 21.2. 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 Neglected Tropical Diseases (NTDs) in relation to sex, age and schools. Response to predisposing factors to parasitic infections was also analyzed using Pearson’s Chi-square test. The level of significance was set at P<0.05.


Results 

A total of 400 primary and secondary schools students in the study area were screened for Neglected Tropical Diseases (NTDs). Table 1 shows the checklist of parasites found. The prevalence between the nine species of parasites recorded differed significantly (χ2 = 45.981, df = 8, p = 0.000) in which Hookworm spp had the highest prevalence 62 (15.5%) followed by Ascaris lumbricoides cases 35 (8.75%). E. histolytica, Strongyloides spp, S. mansoni mansoni, T. trichiura, Hymnolipis nana and Fasciola hepatica had a prevalence of 21 (5.25%), 15 (3.75%), 6 (1.50), 5 (1.25), 4 (1%) and 3 (0.75%), respectively. S. haematobium which is a urinary infection had a prevalence of 4 (1%).
The endemicity of the parasites in the different primary and secondary schools are shown in Table 2. Site 2 had the highest burden of infection 46 (46.00%). Eight of the parasites were endemic in site 2 and site 4 while site 1 was endemic to seven of the parasites, whereas site 3 showed least burden of infection 34 (34.00%) with six parasite species (Table 2). However, the differences in number of infected individuals between schools showed no significant difference (χ2 = 2.032, df = 3, p-value = 0.566). 
[bookmark: _Hlk148622554]The endemicity of the parasites from the soil samples in the different primary and secondary schools are shown in Table 3. Site 2 had the highest burden of infection 7(116.67%) followed by site 4 having the prevalence rate of 5(83.33%) while site 1 and 3 had the prevalence rate of 4(66.67%) and 4(66.67%) respectively. However, the differences in number of infected individuals between schools was statistically significant (χ2 = 19.99, df = 3, p-value = 0.000). 
[bookmark: _Hlk148621288]Parasitic infections in relation to sex of the sampled individuals across all the sampled schools in figure 1 apparently shows that the infections occurred more in males with the total prevalence of 86 (40.76%) than in females 69 (36.51%). Statistically, the observed difference appears not significant (χ2= 0.2337, df = 1, p-value = 0.629).
[bookmark: _Hlk148621603][bookmark: _Hlk148621623][bookmark: _Hlk148621646][bookmark: _Hlk148621726][bookmark: _Hlk148621769][bookmark: _Hlk148621758][bookmark: _Hlk148621717][bookmark: _Hlk148621447]Parasites infection in the selected schools in relation to age of the human subject in figure 2 revealed the highest prevalence between the age range 8-11 years 102 (50.75%), this is accompanied by the prevalence observed between the age range 12-14 years 43 (39.09%) and 15-18 years 7 (28.00%). There was a 3 (0.00%) prevalence rate in the subjects within the age range 4-7 years. Thus, statistically, there was a significant difference (χ2= 37.744, df = 3, p-value = 0.000).
Response to predisposing factors for the prevalence of parasitic infections in the study area are shown in Table 4. Those without latrine were more infected 41.82% than those with latrines 36.60%. The differences between the presence of latrines appears not to be statistically significant (χ2= 0.347, df = 1, P-value =0.556). Also, those who use the bush as toilet facility were the most infected 45.17% followed by pit toilet 24.18% individuals while water system users had a low prevalence of 10.53%. Nevertheless, there was a significant difference (χ2= 22.870, df = 2, P-value =0.000). The prevalence of the infection in relation to those who walk barefoot was higher 41.09% than those who do not walk barefoot 23.08%. Therefore, there was a significant difference (χ2= 5.055, df = 1, P-value =0.025) in the prevalence rate of those who walk barefoot and don’t walk barefoot. The prevalence rate parasitic infections in relation to water sources utilized by the school children was most prevalent 42.91% among river/pond followed by well users 31.51% borehole utilizers had the least prevalence rate 16.13%. Thus, prevalence rate in relation to water sources utilized by the school children showed a significant difference (χ2= 11.967, df = 2, P-value =0.003). Factors such as playing on the soil, hand washing after defecation and have you taking any anti-helminthic drug were all not statistically significant (P= 0.531, P= 0.0892 and P= 0.700) respectively.






















Table 1: Checklist of Parasitic Infections Collected from Human Population in Selected schools of Obi LGA, Nasarawa State, Nigeria

	Parasites types
	Parasites species (400)
	No. Positive
	% Positive

	Gastrointestinal 
	Ascaris lumbricoides 
	35
	8.75

	
	Hookworm spp.
	62
	15.5

	
	T. trichiura
	5
	1.25

	
	S. mansoni mansoni 
	6
	1.50

	
	E. histolytica
	21
	5.25

	
	Strongyloides spp.
	15
	3.75

	
	Fasciola hepatica
	3
	0.75

	
	Hymnolipis nana
	4
	1.00

	Urinary
	S. haematobium
	4
	1.00

	
	Total (%)
	155
	38.75


(χ2 = 45.981, df = 8, p-value = 0.000)



















Table 2. Prevalence of Parasitic Infections in the Selected schools of Obi LGA, Nasarawa State, Nigeria
	[bookmark: _Hlk148711142]
	Primary schools
	Secondary schools
	

	Parasites
	Disciple Nursery and Primary school (n=100)
	L. G. E A Primary school, Obi
(n=100)
	Revival Thunder International College, Odobu
(n=100)
	Government Secondary School, Obi
(n=100)
	Total (n=400)

	Ascaris lumbricoides 
	6 (6.00)
	4 (4.00)
	15 (15.00)
	10 (10.00)
	35 (8.75))

	Hookworm spp.
	13 (13.00
	29 (29.00)
	9 (9.00)
	11 (11.00)
	62 (15.50)

	T. trichiura
	1 (1.00)
	3 (3.00)
	1 (1.00)
	0 (0.00)
	5 (1.25)

	S. mansoni mansoni 
	1 (1.00)
	2 (2.00)
	0 (0.00)
	3 (3.00)
	6 (1.50)

	E. histolytica
	10 (10.00)
	2 (2.00)
	3 (3.00)
	6 (6.00)
	21 (5.25)

	Strongyloides spp.
	4 (4.00)
	3 (3.00)
	5 (5.00)
	3 (3.00)
	15 (3.75)

	Fasciola hepatica
	0 (0.000
	0 (0.00)
	1 (1.00)
	2 (2.00)
	3 (0.75)

	Hymnolipis nana
	2 (2.000
	1 (1.00)
	0 (0.00)
	1 (1.00)
	4 (1.00)

	S. haematobium
	0 (0.00)
	2 (2.00)
	0 (0.00)
	2 (2.00)
	4 (1.00)

	Total (%)
	37 (37.00) 
	46 (46.00)
	34 (34.00)
	38 (38.00)
	155 (38.75)


(χ2 = 2.032, df = 3, p-value = 0.566). 















Table 3: Prevalence of Parasitic Infections in the Selected schools From the Soil Samples

	[bookmark: _Hlk148711726]
	Primary schools
	Secondary schools
	

	Parasites
	Disciple Nursery and Primary school (n=100)
	L. G. E A Primary school, Obi
(n=100)
	Revival Thunder International College, Odobu
(n=100)
	Government Secondary School, Obi
(n=100)
	Total (n=24)

	Ascaris lumbricoides 
	0 (0.00)
	1 (16.67)
	3 (50.00)
	1 (16.67)
	5 (20.83)

	Hookworm spp.
	2 (33.33)
	6 (100.00)
	1 (16.67)
	3 (50.00)
	12 (50.00)

	Strongyloides spp.
	2 (33.33)
	0 (0.00)
	0 (0.00)
	1 (16.67)
	3 (12.50)

	Total (%)
	4 (66.67) 
	7 (116.67)
	4 (66.67)
	5 (83.33)
	20 (83.33)


(χ2 = 19.99, df = 3, p-value = 0.000).


















Figure 1: Prevalence of Parasitic Infections in Relation to Sex













Figure 2: Prevalence of Parasitic Infections in Relation to Age


















Table 4: Risk Factors Associated with the Prevalence of Parasitic Infections Among School Aged Children in Obi LGA, Nasarawa State, Nigeria

	Parameters 
	Variables 
	No. of Respondents
	No. Infected
	%infected
	χ2
	P value

	Presence of Latrine
	Yes
	235
	86
	36.60
	[bookmark: _Hlk147903988]0.347
	[bookmark: _Hlk147904013]0.556

	
	No
	165
	69
	41.82
	
	

	Types of Latrines
	Pit 
	91
	22
	24.18
	22.870
	[bookmark: _Hlk147904122]0.000

	
	Bush 
	290
	131
	45.17
	
	

	
	Water system 
	19
	2
	10.53
	
	

	Walk barefoot
	Yes 
	348
	143
	41.09
	5.055
	[bookmark: _Hlk147904324]0.025

	
	No 
	52
	12
	23.08
	
	

	Playing on the soil
	Yes 
	242
	99
	40.91
	0.392
	[bookmark: _Hlk147904334]0.531

	
	No 
	158
	56
	35.44
	
	

	Source of Portable Water
	
Borehole 
	
31
	
5
	
16.13
	
11.967
	[bookmark: _Hlk147904351]
0.003

	
	Well 
	73
	23
	31.51
	
	

	
	River/pond
	296
	127
	42.91
	
	

	Hand Washing after defecation
	
Yes
	
318
	
124
	38.99
	
0.018
	[bookmark: _Hlk147904364]
0.0892

	
	No  
	82
	31
	37.80
	
	

	Have you taking any anti-helminthic drug? 
	

Yes
	

53
	

19
	35.85
	

0.149
	[bookmark: _Hlk147904372]

0.700

	
	No 
	347
	136
	39.19
	
	




[bookmark: _Hlk148711883]Discussion
An overall prevalence of 38.75% of the sample population had at least a single parasite infection indicated by stool and urine analysis as shown in Table 1. The findings of this study could be attributed to lack of regular portable water source and poor refuse disposal system in the study areas. Parasites spread fast through poor personal hygiene and poor sanitary environment contribute to the spread of infection among the study subjects. The result of this study is similar to the findings of Abah & Arene (2015), Ogonaka et al. (2011), Eniola et al. (2019), Matur et al. (2010) and Odu et al. (2011) who recorded a prevalence rate of 38.88%, 35.43%, 33.5%, 32.0% and 30.7% in Rivers, Lafia, Abuja, Rivers and Imo States respectively. They all attributed their findings to poor personal hygiene and poor sanitary environment as a major factor that aids in the spread of parasitic infections. Lower prevalence rate of 0.7%, 10% and 27.2 were reported in study conducted by Mordi & Ngwodo (2007) in Edo State and Pam et al. (2021), Ali et al. (2023a) respectively in Lafia, Nasarawa State while a higher prevalence rate of 83.2% and 77.8% were reported in a study conducted in rural Kwazulu-Natal/South Africa by Saathoff et al. (2015) and Ebonyi State by Owaka et al., (2016) respectively. 
The occurrence of hookworm species in this study could be attributed to practices of defecation and the use of human and animal faeces around the school environment. Chronic hookworm disease occurs when the blood loss due to infection exceeds the nutritional reserves of the host, thus resulting in iron-deficiency anemia, abdominal pain, diarrhea, abdominal bloating, weight loss and rectal bleeding. The prevalence value of 15.5% in our study is similar to the 16.0% prevalence reported by Abah & Arene (2006) in Akpor Area of Port Harcourt, Rivers State Nigeria. This value is very low when compared with the value from other previous studies in various parts of the country. Abah & Arene (2015) and Abah & Awi-Waadu (2018) reported infection rate of 25.0%, 24.4 respectively at Rivers State, Nigeria. However, lower infection rate of 2.7% and 3.13% were reported by Okike-Osisiogu et al. (2018) and Pam et al. (2021) in Aba, Abia State and Lafia, Nasarawa State while Sammy et al. (2011) reported 2.9% prevalence in Ghana. 
Ascaris lumbricoides was the second most common parasite in the study with a prevalence of 8.75%. Ascaris lumbricoides causes a disease called ascariasis which often develop bronchospasm, fever, a persistent, nonproductive cough and, at times chest pain, can also occur, nausea, vomiting, perforation of the intestine by the presence of the adult host and stunted growth affecting cognitive reasoning of the sampled subjects. This is similar to the work of Ali et al. (2023) at Lafia, Nasarawa State who recorded 7.9% prevalence rate. Higher prevalence of 15.4%, 20.7%, 27.7%, 46% and 51.78 were reported by Abah & Arene (2006), Oluwarotimi & Ifeanyi (2019), Owaka et al. (2016) and Abah & Arene (2015) in River State, Ifetedo Osun State, Lagos State, Ebonyi State and River State respectively. A lower prevalence 1.88% was reported by Pam et al. (2021) at Lafia, Nasarawa State. The prevalence of A. lumbricoides in this study may be due to the high resistance of the infective ova to desiccation and the direct mode of infection that enhances longevity and promotes infectivity (Eniola et al., 2019). Also, lack of potable water supply, Poor personal hygiene and lack of sanitary disposal system could be attributed to the prevalence of A. lumbricoides which enhance transmission in the schools (Ali et al. 2023).
The prevalence of E. histolytica 5.25% in this study agrees with the 4.98% and 4.00% reported by Joan et al. (2022) and Ali et al. (2023a) in a study conducted in Sagbama, Bayelsa State and Lafia, Nasarawa State. Studies done elsewhere in Nigeria had much highest prevalence values 32.1% and 45.5% as reported by Abah & Awi-Waadu (2018) in River State who concluded that most of these students infected with E. histolytica which results to fever, abdominal cramping, tenderness, weight loss, watery and bloody diarrhea etc. Amoebiasis occurs both in tropical and temperate climates, but infections are more rampant in the tropics. This parasite though low in prevalence was found in all the study area. The findings can be attributed to transmission of viable cysts by direct contact with contaminated foods such as raw vegetables fertilized with human faeces and also through the intermediary of filthy flies and contaminated hands of human cyst carriers. 
S. mansoni recorded a prevalence rate of 1.50% in this study is in conformity with the 1.45% and 2.50% reported by Joan et al. (2022) and Ali et al. (2023a) in a study conducted in Sagbama, Bayelsa State and Lafia, Nasarawa State. On the other hand, Ojurongbe et al. (2014), Babatunde et al. (2019) and Sammy et al. (2011) reported a less value of 0.6%, 0.99% and 1.8% in Ile-Ife, Kwara State, Nigeria and Ghana respectively. 
In this study, T. trichiura prevalence of 1.25% is in conformity with the report of Abah & Arene (2006) in Akpor Area of Port Harcourt, Rivers State Nigeria and Ali et al. (2023b) at Lafia, Nasarawa State who recorded 1.50 and 2% prevalence rate. Joan et al. (2022) also recorded 1.61% in their work at Imo State, Nigeria. The prevalence of T. trichiura in this study is low in comparison with previous studies by Abah & Arene (2015) and Owaka et al. (2016) who concluded that T. trichiura infection among this school-aged children may cause anemia which include ingestion of blood by the parasite, blood loss from parasite-induced lesions in the intestinal mucosa, and inflammatory responses such as tumor necrosis factor α (TNFα) leading to decreased appetite when they obtained a prevalence of 15.18% and 13.4% in Rivers and Ebonyi States respectively. T. trichiura popularly known as whipworm because of the whip-like form of the adult worm has a cosmopolitan distribution. It is, however, prevalent in the warm humid tropics. Soil pollution is a major factor in the transmission of the infection in a community. Transmission occurs through poor sanitary habits of indiscriminate defecation (Pam et al., 2021). Infections usually occur through ingestion of infective ova from contaminated hands, food or drinks. Flood and coprophagous animals play same part in the transportation of the ova to locations other than the defecation site (Ali et al., 2023a).
Strongyloides spp. recorded a prevalence rate of 3.75% in this study is in conformity with Abah & Awi-Waadu (2018) at River State who reported a prevalence value of 5.1% and 3.6% for Gokana and Khana respectively. On the other hand, Dahal et al. (2019) reported a less value of 1.5% in in Dadin Kowa, Jos, Plateau State, Nigeria. The prevalence of Strongyloides spp in this study is low in comparison with previous studies by Edema et al. (2022) who obtained a prevalence of 12.0% in Ogoja Local Government Area, Cross River State. Also, Abah & Arene (2015) recorded a prevalence rate of 7.14% at Rivers State. A number of features account for this high prevalence including a ubiquitous distribution, the high number of eggs produced per parasite, the durability of eggs under a variety of environmental conditions, and poor socioeconomic status that facilitate its spread. Additionally, walking barefoot and bathing in rivers/streams were associated with strongyloidiasis (Dahal et al., 2019).
Hymnolipis nana recorded a prevalence rate of 1.00% in this study. This is in conformity with Rayan et al. (2010), Al-Taie (2009) and Alaa (2019) at Baghdad city, Iraq, Indian and Babylon province, Iraq who reported a prevalence value of 1.1%, 1.17% and 0.76% respectively. On the other hand, Khodabakhsh-Arbat et al. (2018) and Bolatito et al. (2018) reported a less value of 0.01 and 0.3% in Kashan, Central Iran and Ile-Ife, Osun State, Nigeria respectively. Gabbad & Elawad (2014) and Séverine et al. (2016) recorded a higher prevalence rate of 26.4% and 6.50% at in Elengaz area, Khartoum, Sudan and Plateau Central and Centre-Ouest regions of Burkina Faso respectively. The differences in prevalence rates obtained from these various locations is most likely due to differences in the level of hygiene, environmental contamination and the different age groups used for the studies (Bolatito et al., 2018). The prevalence of this parasite can cause various disease such as weakness, headaches, anorexia, abdominal pain, and diarrhea in the infected individuals (Bolatito et al., 2018).
The prevalence of Fasciola hepatica 0.75% in this study agrees with the 0.8% and 0.7% reported by Abaya et al. (2023) and Mas-Coma et al. (2019) in their study conducted in Ethiopia and Chile respectively. Studies done elsewhere in Nigeria had much highest prevalence values of 7.4% was reported by Tongjura et al. (2019) at Lafia, Nasarawa State. According to Abaya et al. (2023), these differences in the prevalence rate may be due to several factors— the first being differences in ecological setting, (environmental conditions, such as temperature, rainfall, and soil moisture, play important roles on the development of the snail intermediate host). Also, several permanent water bodies, marshy areas, lack of improved water sources and latrines and lack of improved sanitation could lead to higher prevalence rates (Abaya et al., 2023). The presence of this parasite in Ethiopia as reported by Abaya et al. (2023) can cause serious liver disease such as biliary cirrhosis; and hepatic fibrosis among the school-aged children.
The prevalence rate of S. haematobium infection in this study was 1.00%. This is in agreement with the work of Ali et al. (2023a) who recorded 1.5% at Lafia, Nasarawa State. On the contrary, higher prevalence of 20%, 8.51% and 5.8% was reported by Ombugadu et al. (2022b) and Ayuba et al. (2020) at Lafia, Nasarawa State. Pam et al. (2021) documented that the availability of the intermediate host in water bodies in endemic locations accounts for high chances of schistosomiasis transmission. The trematodes thrive fast in the snail host and spread due to continued neglect, poor hygiene condition and absence of qualitative infrastructures such as lack of access to potable water and inadequate sanitation facilities (Ombugadu et al., 2022a). Also, our finding concurs with the fact that no age group should be left behind most especially the preschool-aged children which have been accounted to incur significant morbidity but are systematically left or skewed out of current treatment programmes; in which their inclusion will be of public health benefits at both short and long-term (Ombugadu et al., 2022a). Early childhood schistosomiasis infection could lead to a long-term clinical impact and severity of the disease before such children are eligible for treatment. In endemic areas of the world preschool-aged children are at high risk of infection with urogenital Schistosomiasis because they are not included in the mass treatment program of human schistosomiasis (Ombugadu et al., 2022b). Ajakaye et al. (2022) reported high prevalence of urogenital schistosomiasis among children as a result of frequent contacts with water bodies containing the parasites in pastoral communities surrounding three Ramsar wetlands in Nigeria and concluded that S. haematobium is responsible for chronic urogenital infections that may cause serious complications such as bleeding, anemia, chronic renal failure and bladder cancer among the school-aged children. Sequel to series of research on the prevalence of urogenital schistosomiasis in preschool-aged children in several part of the world where the disease is endemic and the need to include these age groups in mass treatment programs by WHO for the control and elimination of human schistosomiasis.
The prevalence of parasitic infection in the selected primary and secondary schools showed no significant difference (Table 2). However, site 2 had the highest burden of infection (46.00%) followed by site 4(38.00%) and site 1(37.00) whereas site 3 showed least burden of infection (34.00%). This points to inadequate health care in schools. Furthermore, due to their unsanitary behaviors, the children were continually exposed to an environment infected with parasites, which encourages the survival and continued transmission of these parasites. According to Eniola et al., (2019), poor hygiene levels in schools, insufficient water supplies, and poor sanitary conditions contribute to parasite survival and continuous transmission, but access to potable water sources as well as adequate toilet facilities (water cistern) could help reduce the risk of NTDs and other disease transmissions among students.
The endemicity of the parasites from the soil samples in the different primary and secondary schools are shown in Table 3 which revealed that school 2 had the highest burden of infection 7(116.67%) followed by school 4 having the prevalence rate of 5(83.33%) while school 1 and 3 had the prevalence rate of 4(66.67%) and 4(66.67%) respectively. However, the differences in number of infected individuals between schools was statistically significant (χ2 = 19.99, df = 3, p-value = 0.000). This indicated that the school with high prevalence rate always have poor hygiene condition (Eniola et al., 2019). Furthermore, the children were consistently being predisposed to environment contaminated with STHs parasites by walking barefooted and playing in the soil which promotes the survival and continuous transmission of these parasites. Eniola et al. (2019) showed that poor hygiene level in schools, inadequate water supplies, and poor sanitary conditions contribute to the survival and continuous transmission of parasites, but access to potable water sources as well as adequate toilet facilities (water cistern) could help reduce the risk of STHs and other disease transmissions among pupils. More so, hands not being properly washed with soap after defecation could be contaminated with STHs parasites, and consequently when they are used to eat or handle snacks, it could aid STHs transmission. Eniola et al. (2019) demonstrated that handwashing habits with soap and water after defecation were very effective at reducing the burden of intestinal helminthic disease among children. Handwashing with soap and water after defecation should be encouraged to reduce transmission of STHs infections, especially A. lumbricoides and hookwoms (Eniola et al., 2019).
The prevalence of parasitic infection in relation to sex of the school aged children revealed that there was no statistically significant difference between male and female (χ2= 0.2337, df = 1, p-value = 0.629). The males’ participants had the highest infection rate and were responsible for 40.76% of the infection, while the female participants were infected in 36.51%. This may possibly be due to the fact that male children are known to be more adventurous, exploring their environment which may predispose them to getting infected with parasites than the females who are usually more engaged in domestic activities (Dahal et al., 2019). Also, males are often seen walking bare footed around the class or school environment and also swim, bath and fish in infested water bodies. This is in agreement with Ali et al. (2023a) and Oluwarotimi & Ifeanyi (2019) but in contrast with Eleni et al. (2014) and Owaka et al. (2016) who recorded higher prevalence in females than in males. Also, Nkengazong et al. (2010) in Cameroun reported a high prevalence of A. lumbricoides and T. trichiura in females compared to males and attributed this to different patterns of soil contact.
With respect to age, the younger age group had the highest prevalence rate than the older age groups: The finding of this study is in agreement with the findings of other researchers from other part of the country such as Dahal et al. (2019), Ali et al. (2023b) and Joan et al. (2019). The prevalence rate of NTDs in this study based on age group was statistically significant (χ2= 37.744, df = 3, p-value = 0.000). The age group 8-11 years was responsible for the highest prevalence rate of 50.75% followed by the 12-14 years which has a prevalence rate of 39.09%. This was possibly because the children in this age group are more adventurous and less concern about their personal hygiene. They commonly wandered into the bush/forest where people patronized for open defecation, either for hunting or looking for fruits such as mango making them prone to parasitic infection (Dahal et al., 2019). The age group 15-18 years has a lower prevalence rate of 28.00% possibly because they are more mature and becoming more conscious of their personal hygiene and increasing immunity (Ali et al. 2023a). They tend to play less in unhygienic environment than the younger age group. There was a least prevalence rate of 3.00% among the 4-7 years in this study. This is in conformity with the work of Owaka et al. (2016) and Oluwarotimi & Ifeanyi (2019) in Ebonyi and Ifetedo, Osun State respectively who recorded a prevalence rate of 3.8% and 4.3% respectively.
Response to predisposing factors to parasitic infections in the study areas show that those without latrine were more infected 41.82% than those with latrines 36.60%. This was to be expected given that the schools visited in the research area had poor or no latrines. The school children because of this defecated indiscriminately in the schoolyard, exposing them to parasitic infections (Edema et al., 2022). 
The difference between type of latrines and prevalence appears statistically significant (P-value =0.000) as those who used bush had the highest infection rate of 45.17% followed by those who used pit (24.18%) and water system (10.53%). This is in agreement with Edema et al. (2022) who concluded that children who defecated openly in the bush were more likely to be infected with parasites.
Those who used river/pond as source of portable water had highest infection rate of 42.91% followed by well 31.51% and borehole 16.13%. This is in agreement with Ali et al. (2023a), Ayuba et al. (2020), Pam et al. (2021) and Joan et al. (2022) who reported similar findings in Lafia, Doma in Nasarawa State and Sagbama in Bayelsa State, Nigeria respectively and concluded that rivers/ponds are easily contaminated by people who tend to dump refuse in them compared to other sources of potable water such as borehole and wells and also due to the fact that the intermediate hosts of the parasites are found in such water bodies.
Those who walk barefooted had a statistically (P<0.05) higher infection rate of 41.09% than those who do not walk barefoot 23.08%. Hence, the prevalence of hookworm and S. stercoralis among the school-aged children as observed in this study may be due to the children moving around the school environment, especially being barefooted on the playground during break time and after school hours. Such exposures in areas with soil contaminated with STHs allow for easy penetration of the skin by the parasites and initiation of infection. This agrees with the work of Eniola et al. (2019). 
Factors such as playing on the soil, hand washing after defecation and have you taking any anti-helminthic drug were all not statistically significant (P= 0.531, P= 0.0892 and P= 0.700) respectively. This might have been that, the subjects contacted the infection through contaminated water, indiscriminate defecation and poor sanitary disposal (Ali et al., 2023b). 

Conclusion 
There was a relatively high prevalence of parasitic infections among school-aged children of Obi Local Government Area in Nasarawa State. Such prevalence poses a major public health problem in the selected primary and secondary schools in Obi LGA of Nasarawa State. We, therefore, recommends that the school authorities and parents of the participants should improve and prioritize good hygiene conditions such as hand-washing with soap after defecation, providing clean drinking water, disposing of human waste and sewage properly, and educating their wards about public health. Children should not be allowed to play around river water bodies so as to prevent infection transmission risk. There is also a need to educate food vendors in schools to ensure that their food is prepared and served under hygienic conditions so that they would not serve as secondary transmitters of parasitic infections. The government should prioritize enrolling all primary and secondary schools in Nasarawa state in school health programs, including at least once a year deworming, and also improve health education to constantly raise awareness about the dangers posed by these parasites, their mode of transmission, and the need for helminthic parasite prevention to reduce the persistence of parasites transmission among school-age children in schools.
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Male	
School 1 Number Infected (%)	School 2 Number Infected (%)	School 3 Number Infected (%)	School 4 Number Infected (%)	Total No. infected (%)	35.090000000000003	48.98	37.5	42.86	40.76	Female	
School 1 Number Infected (%)	School 2 Number Infected (%)	School 3 Number Infected (%)	School 4 Number Infected (%)	Total No. infected (%)	39.53	43.14	29.55	33.33	36.51	Schools
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4-7 years	School 1 Number Infected (%)	School 2 Number Infected (%)	School 3 Number Infected (%)	School 4 Number Infected (%)	Total No. infected (%)	5.26	18.18	0	0	4.6900000000000004	8-11 years	School 1 Number Infected (%)	School 2 Number Infected (%)	School 3 Number Infected (%)	School 4 Number Infected (%)	Total No. infected (%)	60.61	57.78	46.77	44.26	50.75	12-14 years	School 1 Number Infected (%)	School 2 Number Infected (%)	School 3 Number Infected (%)	School 4 Number Infected (%)	Total No. infected (%)	34.880000000000003	50	23.81	50	39.090000000000003	15-18 years	School 1 Number Infected (%)	School 2 Number Infected (%)	School 3 Number Infected (%)	School 4 Number Infected (%)	Total No. infected (%)	20	30	0	0	28	SCHOOLS
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