Survey on the Prevalence of Intestinal Parasitic Infections among Primary School-aged children in Primary schools in Plateau Central Senatorial District, Plateau State, Nigeria
ABSTRACT
Intestinal parasitic infections (IPIs) cause cosmopolitan public health problems in the tropical and sub-tropical regions of the world. This study was conducted to Survey the prevalence of intestinal parasitic infections among primary school-aged children in primary schools in Plateau Central Senatorial District, Plateau State, Nigeria. An analytical cross-sectional descriptive research design was used to randomly collect stool samples from 25 randomly selected schools. All collected samples were immediately transported to Standard Medical Laboratory, Pankshin for analysis. Both direct smear method and concentration technique were used to recover parasite eggs from the stool sample. Out of 500 stool samples collected and analyzed, 355(71%) were positive for intestinal parasites. There was a significant association between the prevalence of specific species of intestinal parasites and primary school pupils in the Plateau Central senatorial district (χ2 = 659.590, df = 7, P = 0.000). There was a significant difference between the comparison of the occurrence of intestinal parasites and the local government areas (L.G.As)  (χ2 = 1447.09, df = 4, P = 0.000). There was also no significant difference between the preventive measures for intestinal parasite infections and the school children in Plateau Central senatorial district, Plateau State (χ2 = 6.765, df =. 3, P = 0.080). Schoolchildren should be enlightened on the need for proper WASH practices; personal hygiene and environmental sanitation both at home and at school as well as the provision of portable water sources.
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1. INTRODUCTION
Intestinal parasitic infections (IPIs) remain a significant public health concern worldwide, particularly in developing countries. It is one of the neglected tropical diseases (NTD) that thrive where there is poverty. Those most affected are the poorest populations, living in remote, rural areas, in urban slums or in conflict zones. 
Intestinal parasitic infections may be acquired in different ways, like consumption of contaminated fruits, vegetables, other foodstuffs, soil (geo-helminths), arthropods, molluscan vectors and water (Idahosa, 2011; Al-Binal et al., 2006). Ova of helminths can also be isolated underneath the fingernails of these children (Gyang, 2017) and on the surface of the Nigerian currency notes which they handle and also leak (Ekejindu, 2018). These infections are of major public health concern because factors that predispose man to the infections are bound in the sub-region which include poor environmental hygiene, poverty, malnutrition and ignorance (Ijagbone 2019). Globally, the World Health Organization (WHO, 2016) estimates that over 1.5 billion people are infected. This burden is disproportionately high in Low- and Middle-Income Countries (LMICs), where socioeconomic and environmental factors contribute to the spread and persistence of these infections.
In sub-Saharan Africa, including Nigeria, helminth infections are widespread, with children being the most vulnerable group due to their frequent exposure to contaminated environments and their developing immune systems (Nwosu, 2020). The World Health Organization (WHO) estimates that approximately 50 million people worldwide suffer from invasive amoebic infection each year, resulting in 40-100 thousand deaths annually (Petri et al., 2000). Cryptosporidiosis is becoming most prevalent in both developed and developing countries among patients with AIDS and among children aged less than five years (Mor and Tzipori, 2008). 
The prevalence of intestinal parasite infections varies across different regions in Nigeria and is influenced by factors such as climate, hygiene practices, socio-economic status and pollution, which result in contamination of food and water. In semi-urban and rural communities where the dwellers are generally poor and uneducated and lack basic amenities like potable water supply and good sanitary facilities, intestinal parasitic infections cause major health problems particularly among schoolchildren (Chukwu et al., 2023; Ahmed et al., 2023: Ezeagwuna et al., 2019; Oblukwu et al., 2018; (Ekpenyong and Eyo, 2015; Ugboaja et al., 2014; Nock et al., 2003; Adeyeba and Akinlabi, 2002; Ogbe et al., 2002). 
In Nigeria, and specifically in Plateau State, the burden of IPIs is considerable due to inadequate sanitation, poor hygiene practices, and limited access to clean water. Lack of adequate attention to intestinal helminthic disease accounts for the high incidences in children especially in Nigeria where about 70% of schoolchildren are enrolled in primary school (WHO, 2023). 
This study aims to fill this gap by investigating the prevalence of intestinal parasitic infections among primary school pupils in Plateau Central Senatorial District, Plateau State Nigeria and exploring the socio-economic factors that contribute to these infections.
2. MATERIALS AND METHODS
2.1 Study Area
This study was conducted in Plateau Central Senatorial District, Plateau State, Nigeria. Plateau Central senatorial district covers five local government areas which consist of Bokkos, Mangu, Pankshin, Kanke and Kanam. The headquarters of this senate district is Panskhin (Daily Trust, 2019), located within latitude 9.31920N and longitude 9.44170E coordinates. Plateau Central Senatorial has a total population of 952,389 people (Census, 2006). The Senatorial District has an area of 8,365km2 with its highest elevation reaching up to 1371m. It consists of various tribes that speak different languages such as the Mupun, Miship, Fier, Tal, Kadung, Pal, Bijim, Ngas, Pop, Mwaghavul, Kwa, Rom, Boghom, Jhr, Basharawa, Myet, Taroh, and Badawa. The Hausas, Igbos, Yorubas and the Idomas are scarcely represented (NPC, 2006). 
The Senatorial District is geographically unique in Nigeria due to its boundaries of elevated hills surrounding the Pankshin town capital, and the entire plateau itself. There are two distinct seasons in Plateau state; the rainy season which is observed between May to October and the dry season which comes from November to April. Pankshin’s average annual temperature is 22 °C (72 °F) and the rainfall here averages 1,150 millimetres (45 in). Most times, smog is formed, making it difficult for vehicles to access the road. Plateau Central is popularly known for its trade hub as most of the people are farmers growing a vast range of food crops and a collection of fruits. 
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Fig 1: Map of Plateau Central Senatorial District, Nigeria  (Alao et al., 2014)
2.2 Research Design
This study employed an analytical cross-sectional descriptive research design. The cross-sectional nature of the study allowed for the collection of data at a single point in time from a representative sample of the population. 
2.3 Study Population 
Male and female pupils from between the ages 4-13 years of age were the target population for this study.
2.4 Sampling Techniques
A multi-stage sampling technique was employed in this study with the combination of random sampling techniques for the selection of schools to ensure representation across various schools and pupils from each selected school were randomly chosen for participation. 
2.5 Method of Sample Collection and Investigation
 A sum total of 500 stool samples were collected from twenty-five selected public primary schools, in Plateau Central Senatorial District.  The study was carried out from December 2023 - March 2024 (for the dry season) and June to August (for the rainy season). A simple random sampling technique was used to select the schools (5 schools per L.G.A; 25 schools per 5 L.G.As) and pupils to be sampled. Clean stool containers with covers and consent forms were given to pupils to collect stool samples and return the next morning with their names, ages and sex inscribed on the stool containers. Pupils were instructed on how to collect small quantities of their stool into the container using a wooden applicator stick attached to the sample container to avoid contamination of faeces with Urine or any other contaminants.  Collected faecal samples were immediately preserved with 2ml of 10% formalin. All collected samples were transported in cooler bags to Standard Medical Laboratory Pankshin within 2 hours of collection for analysis.
Table 1: Schools for sample collection 
	S/N
	LGAs in Plateau Central
	No of Samples

	1.
	Mangu
	100

	2.
	Pankshin L.G.A 
	                     100

	3.
	Kanke L.G.A
	                     100

	4.
	Kanam L.G.A
	100

	5.
	Bokkos
	100

	        TOTAL
	 500


           (Field Work, 2024)
2.6 Methods of stool analysis 
 The parasitological techniques used are; the direct smear method, sedimentation method, and Zinc sulphate floatation method.
2.6.1 Direct Smear Method
A drop of normal physiological saline and standard Lugo’s Iodine each was placed on one side of a clean grease-free glass slide and a tiny stool sample of about 2mg was collected using an applicator stick. This was emulsified into the drop of normal saline on the slide and the same way into the drop of Lugo’s iodine with a different applicator stick a homogeneous smear was obtained. This was covered with a cover slip to avoid trapping air bubbles on the slide. Prior to this, each slide was labelled with the pupil’s unique identification number at the edge with masking tape. The preparations were then examined under the microscope using X10 to focus whileX40 objective lens was used to magnify and identify the parasite and eggs.
The laboratory apparatus used for this sedimentation technique are: a sieve, beaker, centrifuge, coverslip, glass slide and normal saline, Lugol's iodine and microscope.
Normal saline used for sedimentation was prepared. 2 g of stool sample was added to the beaker and a few drops of normal saline were added and mixed vigorously. A sieve was used to filter in another beaker and the filtrate was added into the centrifuge tube. The sample was centrifuged at 2500 revolutions per minute for 3 minutes. The supernatant was decanted. A drop of the filtrate was added to the glass slide with a drop of Lugol's iodine and was covered with a cover slip.  It was viewed under the microscope at the X10 and X40 objective lens. (Garcia, 2001).
In the flotation technique, Zinc sulfate solutions are normally used because they have low specific gravity and this allows the egg of the parasite to float. Laboratory apparatus used: sieve, cover slip, glass slide, test tube, funnel and microscope.
A zinc sulfate solution was prepared. 2g of stool sample was added to the beaker and 5 ml of zinc sulphate was also added and mixed vigorously. A sieve was used to filter in another beaker and the filtrate was transferred to a test tube using a funnel. The test tube was filled to the brim with the zinc sulfate and was covered with a cover slip. It was allowed to settle for 30 minutes. A drop of lugol's iodine was added to the glass slide and that coverslip was placed in the glass slide. It was viewed under a microscope at X10 and X40. (CDC, 2016)
2.7 Administration of Questionnaires
A total of 500 well-structured questionnaires were self-administered and returned with the help of their school teachers to collect the socio-demographic information on each pupil in their local language and their responses were recorded by underlining the appropriate options provided. Teachers assisted learners whose parents could not read or write in filling out the forms and answering the questionnaire.
2.8 Data Analysis
Data collected was arranged in tables and analyzed using simple percentages, Chi-square, and statistical mean. The response collected from the respondents on the research problem was analyzed using statistical means.  Chi-square was used to test the hypothesis and to measure the significant difference between variables. The level of significance was identified as P ≤ 0.05. 
3 RESULT
Table 2: Prevalence of Specific species of Intestinal parasite infection among primary school pupils in Plateau Central Senatorial District, Plateau State
	Type of Helminth
	    No of Parasites   
       Recovered
	Percentage 
(%)
	Chi-Square 
	Df
	P-value 

	Ascaris lumbricoides
	195
	11
	
	
	

	Hookworm
	406
	24
	
	
	

	Trichuris trichiura
	153
	9
	
	
	

	Strongyloides stercoralis
	68
	4
	659.590
	7
	0.000

	Taenia species      
	410
	24
	
	
	

	Entamoeba histolytica  
	248
	14
	
	
	

	Girdia lamblia 
	221
	13
	
	
	

	E. vermicularis                                                       
	15
	1
	
	
	

	Total
	1,716
	100
	
	
	


    (Fieldwork, 2024) 
Table 2 above shows the prevalence of specific species of intestinal parasite infections among primary school pupils in the Plateau Central Senatorial District. Out of 500 stool samples collected, 1,716 parasites were recovered which includes Ascaris lumbricoide 195(11%), Hookworm 406(24%), Trichuris trichiura 153(9%), Strongyloides stercoralis 68(4%), Taenia species 410(24%), Entamoeba histolytica 248(14%), Girdia lamblia 221(13%) and E. vermicularis 15(1%) respectively. The highest number of parasites observed was Taenia species 410(24%) followed by Hookworm 406(24%) while the least number of parasites observed was Enterobium vermicularis 15(1%). However, there was a significant association between the prevalence of specific species of intestinal parasites and primary school pupils in Plateau central senatorial district (χ2 = 659.590, df = 7, P = 0.000).


Figure 2: Pie chart representation of the Prevalence of Specific species of Intestinal parasite infections among primary school pupils in Plateau Central Senatorial District, Plateau State

Table 3: Comparison between the Occurrences of intestinal parasites in the L.G.As in Plateau Central Senatorial District
    LGAs     No of samples collected     No of samples +ve (%)    Occurrence of parasite eggs (%)               
   Mangu               100                          60 (16.9)                                            727 (42.4)
   Pankshin            100                         50 (14.1)                                             731 (42.6)                                 
   Kanke                100                         80 (22.5)                                              89 (5.2)
   Kanan                 100                        75 (21.1)                                              69 (4.0) 
  Bokkos                 100                        90 (25.3)                                              100 (5.8)                                   
______________________________________________________________________                  
     Total                   500                      355 (71)                                             1,716 (100)                                 
                          (χ2 = 1447.09 df = 4, P = 0.000)
Table 3 above shows the comparison between the occurrences of intestinal parasites in the L.GA’s in the Plateau senatorial district. Out of 500 stool samples collected from the 5 L.G.As, 355(71%) were positive for intestinal parasites. The prevalence of intestinal parasites was highest in Mangu 727(42.4%) followed by Pankshin 731 (42.6%) while the least was Kanan at the rate of 69(4.0%). Out of 60 soil samples positive for the intestinal parasite in Mangu, 727(42.4%) eggs were observed, out of 50 samples positive for the intestinal parasite in Pankshin, 731(42.6%) eggs were observed, out of 80 stool samples positive for intestinal parasites in Kanke, 89(5.2%) eggs were observed, out of 75 stool samples positive for the intestinal parasite in Kanan, 69(4.0%) eggs were observed while out of 90 samples positive for intestinal parasites in Bokkos, 100(5.8%) eggs were observed respectively. However, there was a significant difference between the comparison of the occurrence of intestinal parasites and the L.G.As in the Plateau central senatorial district (χ2 = 1447.09 df = 4, P = 0.000).


Figure 3. Bar-chart representation of the comparison between the Occurrences of intestinal parasites in the L.G.As in Plateau Central Senatorial District


Table 4: Respondent’s response on the preventive measures of intestinal parasites among primary school pupils in Plateau Senatorial District
	Preventive Measures  
	YES (%)
	NO (%)
	Chi-square
	Df
	P-value

	Regular deworming  
	124(31.0)
	22 (22.0)
	
	
	

	Wearing shoes regularly 
	90(22.5)
	17 (17.0)
	
	
	

	Washing fruits and vegetables properly before consumption
	    75(18.8)
	25 (25.0)
	6.765
	3
	0.080

	Improved sanitation & hygiene  
	111(27.8)
	36 (36.0)
	
	
	

	TOTAL
	400 (100)
	100 (100)
	
	
	



Table 4 shows the Respondent’s response to the preventive measures for controlling intestinal parasites amongst primary school pupils in the Plateau senatorial district. The total number of respondents was 500. Four respondents had a ‘YES’ response while 100 respondents had a ‘NO’ response. Out of 400 respondents that gave a YES response to the preventive measures of intestinal parasite infection, 124(31.0%) said regular deworming, 90(22.5 %) said wearing shoes regularly, 75(18.8%) said washing fruits and vegetables before consumption, while 111(27.8%) indicated improved sanitation and hygiene. However, there was no significant difference between the preventive measures for intestinal parasite infections and the school children in Plateau Central senatorial district, Plateau State (χ2 = 6.765, df =. 3, P = 0.080).

5 Discussion
Intestinal parasitic infections (IPIs) cause cosmopolitan public health problems in the tropical and sub-tropical regions of the world. Results from this study confirm a high prevalence of (71%) intestinal helminth infections among primary school pupils in Plateau Central Senatorial District, Plateau State. The prevalence of intestinal parasites observed in this work is higher than that of Ezeagwuna et al., 2009 who noted 48.08% intestinal helminth infections among primary school pupils in Ozubulu, Anambra State Nigeria but lower than that of Chukwudike and Toma, 2025a who noted a high prevalence 76(59.9%) of intestinal parasites in primary schools in Bokkos Local Government Area Plateau State could be due to favourable climate for the survival of the parasites coupled with improper management of organic refuse and inadequate supply of clean water; unavailability of potable water in some schools might drive pupils into other unhygienic sources. Chukwudike et al., 2024a noted a lower prevalence of 59.8% soil-transmitted Helminth eggs in primary and pre-primary school playgrounds in Bwari Area Council, Abuja, and attributed the high rate to be probably due to indiscriminate defecating, urinating & dumping of refuse in the playgrounds. Parasitic contamination (36%) of toilet door handles has been noted by Chukwudike et al., 2024b at Prof. Basil’s Boys Hostel in Nnamdi Azikiwe University, Awka, Anambra State. The high prevalence (71%) of intestinal parasites in this work is a result of a general improper Environmental sanitation within the school premises, low level of hygiene practices by the pupils as well as poor management of toilet facilities. These infections are most prevalent in tropical and subtropical regions of the developing world where adequate water and sanitation facilities are lacking (Savioli and Albonico, 2004; Cappello, 2004). 
Analysis of the prevalence of specific species of intestinal parasite infections among primary school pupils in Plateau Central Senatorial District revealed an overall prevalence of 71% with 1,716 parasites being recovered which includes Ascaris lumbricoide 195(11%), Hookworm 406(24%), Trichuris trichiura 153(9%), Strongyloides stercoralis 68(4%), Taenia species 410(24%), Entamoeba histolytica 248(14%), Girdia lamblia 221(13%) and E. vermicularis 15(1%) respectively. The highest number of parasites observed was Taenia specie 410(24%) followed by Hookworm 406(24%) while the least number of parasites observed was Enterobium vermicularis 15(1%). However, there was a significant association between the prevalence of specific species of intestinal parasites and primary school pupils in Plateau Central senatorial district (χ2 = 659.590, df = 7, P = 0.000) (Table 2). The high prevalence of Taenia (24%) observed in this work could be a result of the high consumption of improperly cooked cow meat by people in Plateau Central Senatorial District this is in agreement with Chukwudike et al., 2024a who noted the presence of Taenia eggs in a study in Bwari Area Council, Abuja to be as a result of ingestion of improperly cooked beef by people of the Area Council, resulting in the distribution of Taeniids and other helminth eggs in the school playgrounds. The lowest prevalence of Enterobium vermicularis (1%) observed in this study could be a result of a generally low level of hygiene especially poor toilet training and inability to wash hands by the pupils after playing, after visiting the latrine and before eating. Chukwudike et al., 2024a observed geo-helminth eggs 3596(74.4%) representing Taenia 1480(30.6%), hookworm 1260(26.1%), Toxocara 863(17.8%) and Schistosome haematobium eggs 3(0.1%) respectively in primary and pre-primary school playgrounds in Bwari Area Council, Abuja,
Analysis of the comparison between the occurrences of intestinal parasites in the L.GA in the Plateau senatorial district shows out of 500 stool samples collected from the 5 L.G.As, 355(71%) were positive for intestinal parasites. The prevalence of intestinal parasite was highest in Mangu 727(42.4%) followed by Pankshin 731 (42.6%), Bokkos 90(25.3%), Kanke 80(22.5%) while the least was Kanan at the rate of 69(4.0%). However, there was a significant difference between the comparison of the occurrence of intestinal parasites and the L.G.As (χ2 = 1447.09 df = 4, P = 0.000) (Table 3). The highest prevalence rate of infection (42.6%) observed in Pankshin L.G.A could be a result of poor environmental sanitation within the school premises. The high prevalence rate of infection observed in Pankshin L.G.A in this study is lower than that of Chukwudike and Toma 2025a who noted a prevalence of 62.8% of intestinal parasitic infection in Pankshin L.G.A, which could be due to improper management of organic refuse, Poor drainages as well as the use of dumping sites for defaecation. The high prevalence of infection observed in Pankshil L.G.A in this study is also lower than that of Chukwudike and Toma 2025b who noted 59.9% rate of infection of human intestinal helminth infections in Bokkos L.G.A, Plateau State and attributed it to be as a result of favourable climate for the survival of the parasites coupled with improper management of organic refuse and inadequate supply of clean water in the L.G.A.
Assessment of the Respondent’s responses on the preventive measures of controlling intestinal parasites amongst primary school pupils in Plateau senatorial district shows that out of 400 respondents that gave a YES response to the preventive measures of intestinal parasite infection, 124(31.0%) said regular deworming, 90(22.5%) said wearing of shoes regularly, 75(18.8%) said washing of fruits and vegetables before consumption, while 111(27.8%) indicated improved sanitation and hygiene. However, there was no significant difference between the preventive measures of intestinal parasite infections and the school children in Plateau Central senatorial district, Plateau State (χ2 = 6.765, df =. 3, P = 0.080) (Table 4). The World Health Organization (WHO, 2016) recommends that in areas with high prevalence, deworming should be done twice a year. Encouraging children to wear shoes can protect against soil-transmitted helminths like hookworms, which can penetrate the skin of bare feet. Educating children and families about the importance of washing fruits and vegetables, and properly cooking food can reduce the risk of ingesting helminth eggs (Okolo and John, 2019).
6 Conclusion
There is a high prevalence of intestinal parasite infections among school children in Plateau Central Senatorial District.
There was a significant association between the prevalence of specific species of intestinal parasites and primary school pupils in the Plateau Central Senatorial district. A high prevalence of Taenia (24%) was observed in this work while the least prevalence of Enterobium vermicularis was observed in this study. The prevalence of intestinal parasites was highest in Mangu L.G.A 727(42.4%) and least in Kanan L.G.A 69(4.0%).
 The majority of the respondents (31.0%) use regular deworming as a means of preventing intestinal parasites while (27.8%) indicated washing fruits and vegetables before consumption.

Consent
Consent was sought from the different school heads before distributing questionnaires. An introduction letter was obtained from the Head of the Department of Biology, Federal University of Education Pankshin to the various schools under study. A written note was given to the parents to seek their consent for the questionnaire to be filled by their child/ward.  
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Sales	
Ascaris lumbricoides	Hookworm	Trichuris trichiura	Strongyloides stercoralis	Taenia species      	Entamoeba histolytica  	Girdia lamblia 	E. vermicularis                                                       	0.11	0.24	0.09	0.04	0.24	0.14000000000000001	0.13	0.01	

Series 1	Mangu	Pankshin	Kanke	Kanan	Bokkos	42.4	42.6	5.2	4	5.8	LGAS
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