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ABSTRACT

	Aim: This study was conducted to determine the prevalence and risk-factors of intestinal parasitic infections among schoolchildren in Mashi local government Area, Katsina state, Nigeria. 
Study Design: The research design was a descriptive cross-sectional study involving one time sampling of public primary schoolchildren within the study Area. 
Duration: The study was conducted between the months of February to May 2024.
Methodology: Four hundred schoolchildren were randomly selected from four public primary schools for this study. Socio-demographic data was collected using structured questionnaire administered to the study participants. Faecal samples were investigated using Formol-ether concentration technique. 
Results: The overall prevalence of intestinal parasitic infections was 38%. The most prevalent parasites were Schistosoma mansoni (29.4%), Hookworm (22.2%), Ascaris lumbricoides (13.1%), Strongyloides stercoralis (11.8%), and Trichuris trichiura (11.1%). Other parasites found in lower frequencies were Entamoeba histolytica (7.8%), Hymenolepis nana (7.8%), Giardia lamblia (4.6%), Taenia species (2.6%), cryptosporidium spp. (2.0%), Enterobius vermicularis (1.3%), and Balantidium coli (0.65%). 14.4% of the infected children were infected with more than one parasite, indicating polyparasitism. Girls had a slightly higher infection rate (40.6%) compared to boys (35.7%), but the difference was not statistically significant (p = 0.32). Infection rates were relatively consistent across age groups: 39.8% in 5-8 years, 39.3% in 9-11 years, and 34.3% in 12-13 years (p = 0.65). Source of drinking water is the primary significant risk factor for intestinal parasitic infection in this study population. Compared to reservoir water users, pipe-borne water users had a significantly higher risk of infection, with 2.41 times the odds (AOR = 2.41, 95% CI: 1.13-5.15, p = 0.02). 
Conclusion: This study concludes that intestinal parasitic infections are prevalent among schoolchildren in Mashi Local Government Area. The findings underscore the urgent need for integrated control measures that combine deworming and health education.
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1. INTRODUCTION

Intestinal parasites comprise a diverse group of microorganisms that inhabit the intestinal tract of both humans and animals (Ahmed, 2023). These parasites are responsible for a wide range of infections that vary in severity, from asymptomatic carriage to clinically significant disease (Eboh et al., 2022). While some species may persist within the host for prolonged periods without inducing overt clinical manifestations or necessitating therapeutic intervention, others may lead to substantial intestinal disturbances and complications (Halliez and Buret, 2015).
Among all chronic human diseases, intestinal parasitic infections are considered among the most prevalent worldwide. The distribution and prevalence of intestinal parasitic infections vary significantly across different geographical regions, influenced by a complex interplay of environmental, social, cultural, and climatic factors (Obateru et al., 2017). The global burden of intestinal parasitic infections is substantial, it is estimated that intestinal parasites infects over one billion individuals worldwide (Ahmed, 2023). 
This health burden is particularly severe among children in sub-Saharan Africa, many, of whom grow up in unsanitary and high-risk environments. The absence of basic sanitation facilities and hygienic practices significantly increases their susceptibility to intestinal parasites (Elmonir et al., 2021).  Behaviors such as playing in contaminated soil, drinking untreated water, and eating without proper handwashing are common transmission pathways (Kaminsky et al., 2025). Dietary habits also contribute to the problem; for instance, the consumption of raw or inadequately washed vegetables and fruits, as well as undercooked or poorly handled meat, serves as one of the major route for introducing parasitic organisms into the human body (Ifeadike et al., 2012).
Ihejirika et al., (2019) assert that poverty is a major determinant of the prevalence and persistence of parasitic infections. Poverty is often characterized by inadequate sanitation, limited access to clean water, poor housing conditions, low levels of education, and overcrowded living environments, all of which contribute to increased exposure and susceptibility to intestinal parasites. These socioeconomic and environmental factors create conditions that facilitate the transmission and maintenance of parasitic diseases within affected communities (Dudlová et al., 2016). 
Additionally, cultural practices and beliefs, combined with ecological factors further exacerbate vulnerability to infection and reinfection (Ahmed et al., 2012). Developing nations also face systemic limitations in public health infrastructure and resource allocation, insufficient government funding  toward the control of disease vectors, including the use of chemical pesticides and other control measures (Adenusi et al., 2018). This lack of investment hampers effective surveillance, containment, and eradication of parasitic diseases, thereby allowing parasites to persist and spread within communities (Cimino et al., 2015).
In Nigeria, recent studies report prevalence rates ranging from 22.9% to 86.2% among schoolchildren, with Ascaris lumbricoides, Entamoeba histolytica, Giardia lamblia, and hookworm being the most common parasites  (Onyeka and Antip, 2025; Isma’il et al., 2024; Gyang et al., 2017; Gbonhinbor et al., 2024).
According to the World Health Organization (1995), the definitive diagnosis of intestinal parasitic infections is established through the detection and identification of the parasitic stages, specifically protozoan trophozoites and cysts, as well as helminth eggs and larvae present in stool specimens. This diagnostic approach remains the cornerstone of parasitological examination and is critical for confirming active infections. Stool microscopy, concentration techniques, and staining methods are routinely employed to recover and differentiate these parasitic forms. 
In large populations, particularly during epidemiological surveillance or public health interventions, the presence of clinical symptoms may serve as a preliminary criterion for identifying suspected cases of intestinal parasitic infections, warranting further confirmatory diagnostic testing (WHO, 1996). Effective control strategies for intestinal parasitic infections encompass a combination of therapeutic and preventive measures. Chemotherapeutic interventions, primarily involving the administration of anthelmintic or antiparasitic drugs, offer an efficient short-term approach to reducing parasite burden within affected individuals and communities. However, sustainable long-term control relies heavily on improving personal hygiene practices and enhancing environmental sanitation, which help interrupt the cycle of transmission (WHO, 1990).


2. material and methods

2.1 Study Area
This research was carried out in the Mashi Local Government Area of Katsina State. Mashi, situated in the far northern part of the state, shares an international boundary with the Republic of Niger to the north. It is bordered by Mani and Dutsi LGAs to the south and east, Maiadua LGA also to the east, and Kaita LGA to the west. The administrative headquarters is located in Mashi town. The area lies between latitudes 12°50′N and 13°10′N and longitudes 7°47′E and 8°00′E. Based on the 2006 national census, Mashi LGA had a population of 173,134 people and covers a land area of about 905 km². The region experiences a tropical continental (wet–dry) climate, classified as Köppen Aw (Köppen, 1936). Rainfall typically occurs from May to September, with an annual average of about 500 mm, while the dry season extends from October to May. Mashi also hosts a major historical market that operates on Tuesdays and Fridays and attracts both rural and urban populations.
 [image: ]
Figure 1: Map of Mashi LGA Katsina State Showing the Study Area.


2.2 Sample and Sampling Technique
The sample size was calculated using the statistical formula proposed by Daniel (1999) for determining sample size based on population prevalence. A simple random sampling method (balloting) was employed to select the wards and communities, ensuring that each ward had an equal chance of being chosen. Through this process, four wards were selected: Mashi, Gana-Jigawa, Doka, and Tamilo. In each of the chosen schools, the head teacher provided a comprehensive list of pupils aged 5–13 years. To achieve balanced representation across age groups and sexes, the children were categorized accordingly. Simple random sampling was then applied within each age-and-sex subgroup until one hundred pupils were selected from each school. Children younger than 5 years or older than 13 years were excluded from the study. Children whose parents or guardians did not grant consent, as well as those who declined participation, were not included. Children with a history indicative of chronic health conditions such as sickle cell anemia or HIV infection were also excluded.
2.3 Stool Sample Collection and Screening/Examination for Intestinal parasites using Sedimentation Concentration Technique (Formol-ether).
Prior to the collection of stool specimens in each participating school, all eligible children were duly registered to establish a clear record of participants. For the collection process, each selected child received a clean, dry, tightly capped, and properly labeled specimen container. The participants were given detailed instructions on how to collect a small portion of their stool, approximately 5 grams into the container. Class teachers assisted by supervising the process to ensure that the children followed the instructions correctly and hygienically. During sample collection, important demographic and sample-related information was recorded for every participant. These included the date of sample collection, the participant’s serial number, age, sex, and the physical consistency of the stool (categorized as formed, soft, semi-soft, or watery). Collection activities were scheduled in the morning for each school, and to maintain quality control, no more than fifty (50) samples were collected daily. Following collection, all stool samples were transported under appropriate conditions to the Biology Department Laboratory at Umaru Musa Yar’adua University, Katsina. Examination of samples for intestinal parasites was carried out using formol-ether sedimentation concentration technique in accordance with the WHO Bench Aids for the diagnosis of intestinal parasites (WHO, 2019). Each day, approximately twenty (20) samples were processed to ensure thorough and accurate microscopic examination. Samples that could not be examined immediately were preserved in 10% formalin.
2.4 Data Analysis
Data were analyzed using a combination of descriptive and inferential statistical techniques. Descriptive statistics, including frequencies, percentages, means, and standard deviations (±SD), were employed to summarize demographic characteristics and prevalence of Intestinal parasites. Prevalence rates were also presented with their corresponding 95% confidence intervals (CI).
Inferential analyses were conducted to examine associations between Intestinal parasitic infection and potential risk factors. The Chi-square test (χ²) was used to assess relationships between categorical variables such as sex, age groups, parental education, occupation, hygiene practices, and environmental factors. For continuous variables such as age, one-way Analysis of Variance (ANOVA) was applied to compare mean differences across schools. To identify independent risk-factors of Intestinal parasitic infections, variables with p < 0.10 in bivariate analyses were entered into a multivariate logistic regression model. Adjusted odds ratios (AOR) with 95% confidence intervals were reported to quantify the strength of associations.

3. results

3.1 Demographic Characteristics of Study Participants
Table 1 presents the demographic characteristics of the 400 Schoolchildren from Mashi Local Government Area, Katsina State, who participated in the study. The study population had a relatively balanced gender distribution, with girls accounting for 51.7% (n = 207) and boys 48.2% (n = 193). The mean age of participants was 9.7±2.2 years, with significant variations across schools (p = 0.007). Model Primary School Mashi had the oldest participants, with a mean age of 10.3±2.2 years, while Tamilo had the youngest at 9.3±2.1 years.
Most of the children were in Primary 5 (26%) and Primary 6 (28.5%). The educational levels of the children varied significantly across schools (p < 0.001). Model Primary School Mashi had the highest concentration of Primary 6 students (50%), while Tamilo had more students in lower primary levels, with 20% in Primary 2 and 24% in Primary 3.
Overall, close to half of the parents had no formal education (43.2%), with statistically significant variation across the schools (p < 0.001). Doka had the highest proportion of pupils w hose parents lacked formal education (67%), while Mashi had the lowest (7%). Model Primary School Mashi stood out, with 40% of parents having post-secondary education, compared to other schools where post-secondary education was minimal or absent.
Regarding parental occupation, farming was the predominant profession among parents (67.5%), followed by civil service (17.7%) and business (14.7%). Significant differences were observed across schools (p < 0.001), with Tamilo having the highest proportion of farming families (91%) and Mashi the lowest (21%), though Mashi had the highest proportion of civil servants (50%).
Table 1: Demographic Characteristics of Schoolchildren in Mashi Local Government Area, Katsina State, Nigeria, by School
		                             n (%)							
Variable      All participants        Doka       Gana-Jigawa       Mashi           Tamilo         P-value
                      (n = 400)           (n = 100)	     (n = 100)        (n = 100)       (n = 100)	
Sex										        0.37
     Female        207 (51.7)          50 (50.0)        47 (47.0)	   51 (51.0)        59 (59.0)
     Male           193 (48.2)           50 (50.0)        53 (53.0)	   49 (49.0)	41 (41.0)
Age (years)									       0.007
mean ± SD        9.7 ± 2.2            9.8 ± 2.3         9.5 ± 2.1	   10.3 ± 2.2	  9.3 ± 2.1
     5 – 8           118 (29.5)            24 (24.0)        30 (30.0)      21 (21.0)	  43 (43.0)
     9 – 11         183 (45.7)	52 (52.0)         55 (55.0)	    40 (40.0)	  36 (36.0)
     12 – 13        99 (24.7)             24 (24.0)        15 (15.0)	    39 (39.0)	   21 (21.0)
Educational level								       <0.001
     Primary 1      22 (5.5)	              9 (9.0)             2 (2.0)	     2 (2.0)             9 (9.0)
     Primary 2     41 (10.2)	 12 (12.0)         4 (4.0)	     5 (5.0)             20 (20.0)
     Primary 3     61 (15.2)              8 (8.0)	           23 (23.0)      6 (6.0)             24 (24.0)
     Primary 4	58 (14.5)             12 (12.0)        20 (20.0)	      7 (7.0)	   19 (19.0)
     Primary 5     104 (26.0)            30 (30.0)        38 (38.0)	      30 (30.0)         6 (6.0)
     Primary 6	114 (28.5)	  29 (29.0)        13 (13.0)	      50 (50.0)         22 (22.0)
Parent education								       <0.001
     None	173 (43.2)	  67 (67.0)        37 (37.0)	       7 (7.0)	    62 (62.0)
     Primary	 98 (24.5)	  23 (23.0)        38 (38.0)	       10 (10.0)	    27 (27.0)
     Secondary 	 80 (20.0)	  6 (6.0)	            20 (20.0)       43 (43.0)	    11 (11.0)
     Post sec.       49 (12.2)	  4 (4.0)		5 (5.0)	        40 (40.0)	     0
Parent occupation							                   <0.001
     Farming	 270 (67.5)	  85 (85.0)         73 (73.0)        21 (21.0)       91 (91.0)
     Civil servant	  71 (17.7)	  5 (5.0)	             15 (15.0)        50 (50.0)	     1 (1.0)
     Business 	  59 (14.7)	 10 (10.0)	12 (12.0)        29 (29.0)		8 (8.0)
P values obtained using chi-square test and one-way ANOVA (for mean age), SD: Standard deviation.
3.2 Prevalence of Intestinal Parasitic Infection
Figure 1 presents the overall burden of Intestinal parasitic infections among Schoolchildren in Mashi Local Government Area. The data showed that 153 of the 400 Schoolchildren were infected with at least one Intestinal parasite, representing a prevalence of 38% (95% CI: 33.5 – 43.2%). This prevalence rate suggests that approximately 4 out of every 10 children in the study population harbor Intestinal parasites.





















Figure 2: Prevalence of Intestinal Parasitic Infection Among Schoolchildren in Mashi Local Government Area, Katsina State.
Table 2 shows a diverse range of Intestinal parasites among the infected children, with 12 different species identified. The most prevalent parasites were Schistosoma mansoni (29.4%), hookworm (22.2%), Ascaris lumbacoides (13.1%), Strongyloides stercoralis (11.8%), and Trichuris trichiura (11.1%). Several parasites were found in lower frequencies, including Entamoeba histolytica and Hymenolepis nana (each 7.8%), Giardia lamblia (4.6%), Taenia species (2.6%), E. coli (2.0%), Fasciola hepatica (1.3%), and Balantidium coli (0.65%).
The distribution of parasites varied across schools, with Jigawa primary school showing the highest total parasite burden with multiple high counts across different species. Model primary school Mashi having a notable concentration of S. mansoni and H. nana infections. Doka and Tamilo primary schools generally showed lower parasite counts across most species.
Of the 153 children, 22 were infected with more than one parasite, indicating polyparasitism. This represents approximately 14.4% of the infected children.
Table 2: Distribution of Intestinal Parasites Among Infected Schoolchildren in Mashi Local Government Area, Katsina State 
Parasite	         Doka        Gana-Jigawa       Mashi     Tamilo       Total (n = 153)
S. mansoni		5	        13		     19	          8		    45 (29.4)
Hookworm		7	        11	                   7	          9	                 34 (22.2)
A. lumbricoides	             2	         7	                   5	          6		    20 (13.1)
S. stercoralis		3	         7		      6	          2		    18 (11.8)
T. trichiura		4	         4		      5	          4		    17 (11.1)
E. histolytica		3	         5		      3 	          1		    12 (7.8)
H. nana		             5	         3		     10	          4		    12 (7.8)
G. lamblia		4	         0	           	      1	          2	                 7 (4.6)
Taenia spp		1	         2		      1	          0		    4 (2.6)
E. coli			1	         1		      1	          0		    3 (2.0)
F. hepatica		0	         0		      2	          0	                 2 (1.3)
B. coli			0	         0		      1	          0		    1 (0.65)
Some children were infected with more than one parasite (n = 22)
3.3 Risk-Factors Associated with Intestinal Parasitic Infection
3.3.1 Demographic Factors
Table 3 examines the relationship between demographic characteristics and intestinal parasitic infection rates in the study population. Infection rates varied across schools, though this difference did not reach statistical significance (p = 0.09). Jigawa primary school showed the highest infection rate (47.0%), followed by Mashi (41.0%), Tamilo (34.0%), and Doka (31.0%).
Girls had a slightly higher infection rate (40.6%) compared to boys (35.7%), but this difference was not statistically significant (p = 0.32). Furthermore, infection rates were relatively consistent across age groups: 39.8% in 5-8 years, 39.3% in 9-11 years, and 34.3% in 12-13 years (p = 0.65). Similarly, there was no statistically significant variation in infection rate across education level of the children (p = 0.24), as well as parental education level (p = 0.63).
Children of business owners and civil servants had similar infection rates (45.8% and 45.1% respectively), while children of farmers had a lower rate (34.8%). This difference did not reach statistical significance (p = 0.12).
Table 3: Bivariate Analysis of Demographic Factors Associated with Intestinal Parasitic Infection Among Schoolchildren in Mashi Local Government Area, Katsina State
				Parasitic Infection, n (%)	         Chi-square
Factors			Negative	Positive	                                     statistics	          P-value
School
	Doka			69 (69.0)	31 (31.0)		6.552		0.09
	Gana-Jigawa		53 (53.0)	47 (47.0)
	Mashi			59 (59.0)	41 (41.0)
	Tamilo			66 (66.0)	34 (34.0)
Sex
	Female			123 (59.4)	84 (40.6)		0.986		0.32
	Male			124 (64.3)	69 (35.7)
Age (years)
	5 – 8			71 (60.2)	47 (39.8)		0.857		0.65
	9 – 11			111 (60.1)	72 (39.3)
	12 – 13		                65 (65.7)	34 (34.3)
Class
	Primary 1		15 (68.2)	7 (31.8)		             6.749		0.24
	Primary 2		27 (65.8)	14 (34.1)
	Primary 3		32 (52.5)	29 (47.5)
	Primary 4		31 (53.4)	27 (46.5)
	Primary 5		64 (61.5)	40 (38.5)
	Primary 6		78 (68.4)	36 (31.6)
Parent education
	None			113 (65.3)	60 (34.7)	             1.750		0.63
	Primary		              58 (59.2)	40 (40.8)
	Secondary		 48 (60.0)	32 (40.0)
	Post secondary	              28 (57.1)	21 (42.9)
Parent occupation
	Business		32 (54.2)	27 (45.8)                          4.157	     	0.12
	Civil servant		39 (54.9)	32 (45.1)
	Farming		176 (65.2)	94 (34.8)

3.3.2 Knowledge and Hygiene Practices

The analysis of knowledge and hygiene practices associated with Intestinal parasitic infections is shown in Table 4. Knowledge of Intestinal parasitism and hygiene awareness did not significantly impact infection rates, with similar rates observed among those with and without knowledge (37.2% vs. 38.7%, p = 0.78) and good versus poor hygiene awareness (39.2% vs. 37.7%, p = 0.78). Additionally, the infection rates were similar between children who washed their hands after using the toilet and those who did not (30.4% vs. 38.7%, p = 0.43). 

However, handwashing before eating emerged as a statistically significant factor, albeit with an unexpected direction (p = 0.04). Children who reported washing hands before eating had a higher infection rate (43.1%) compared to those who did not (33.2%). This finding may be attributed to reporting bias, reverse causation, or the possibility that handwashing practices alone are insufficient without proper technique or access to clean water.

Table 4: Bivariate Analysis of Knowledge and Hygiene Practices Associated with Intestinal Parasitic Infection Among Schoolchildren in Mashi Local Government Area, Katsina State
				Parasitic Infection, n (%)	     Chi-square
Factors			Negative	Positive	        statistics 	    P-value
Knowledge of IPIs
	No			176 (61.3)	111 (38.7)	          0.078	       0.78
	Yes			71 (62.8)	42 (37.2)
Hygiene awarenes
	Good			87 (60.8)	56 (39.2)	          0.078	        0.78
	Poor			160 (62.3)	97 (37.7)
Handwashing before eating 
	No			131 (66.8)	65 (33.2)	          4.210	        0.04
	Yes			116 (56.9)	88 (43.1)
Handwashing after toilet
	No			16 (69.6)	7 (30.4)		         0.631               0.43
	Yes			231 (61.3)	146 (38.7)

3.3.3 Water, Sanitation and Environmental Factors

Table 5 presents data on the association between water, sanitation, and environmental factors with parasitic infection rates. The source of drinking water was a statistically significant factor (p = 0.007), with children using pipe-borne water having the highest infection rate (51.2%), followed by well water users (36.9%), and reservoir water users having the lowest rate (26.6%). Toilet facility type showed variation in infection rates, but the difference was not statistically significant (p = 0.12). Shared toilet facilities also did not significantly impact infection rates (p = 0.59). Additionally, eating raw food in farms (p = 0.40) and wearing foot protection (p = 0.33) showed no significant associations with infection rates.

Table 5: Bivariate Analysis of Water, Sanitation and Environmental Factors Associated with Intestinal Parasitic Infection Among Schoolchildren in Mashi Local Government Area, Katsina State
				Parasitic Infection, n (%)	 Chi-square
Factors			Negative	Positive	  statistics	     P-value
Source of drinking water
	Pipe borne 		41 (48.8)	43 (51.2)	    9.850	     0.007
	Reservoir		47 (73.4)	17 (26.6)
	Well			159 (63.1)	93 (36.9)
Type of toilet facility
	Bush			12 (57.1)	9 (42.9)		    5.783	      0.12
	Flush toilet		8 (40.0)	            12 (60.0)
	Pit latrine		224 (63.6)        128 (36.4)
	Ventilated improved	3 (42.9)	            4 (57.1)
Using shared toilet
	No			13 (56.5)	10 (43.5)	    0.282	       0.59
	Yes			234 (62.1)	143 (37.9)	
Eating raw food in the farm
	No			91 (64.5)	50 (35.5)	     0.717	       0.40
	Yes			156 (60.2)	103 (39.8)
Wearing foot protection 
	No			23 (69.7)	10 (30.3)	     0.962           	       0.33
	Yes			224 (61.0)	143 (39.0)

3.3.4 Multivariate Analysis

Factors with p < 0.10 were inserted into a multivariate logistic regression model (Table 6). The results show the source of drinking water as the primary significant risk factor for Intestinal parasitic infection in this study population. Compared to reservoir water users, pipe-borne water users had a significantly higher risk of infection, with 2.41 times the odds (AOR = 2.41, 95% CI: 1.13-5.15, p = 0.02). Well water users also had increased odds of infection (AOR = 1.58), but this did not reach statistical significance (p = 0.15).

Table 6: Logistics Regression Analysis of Factors Associated with Intestinal Parasitic Infection Among Schoolchildren in Mashi Local Government Area, Katsina State
Factor				N	Infected, n (%)	    AOR (95% CI)	     P-value
Sources of drinking water
	Reservoir (ref.)	            64	17 (26.6)		1.0
	Well		            252	93 (36.9)		1.58 (0.84 – 2.98)       0.15
	Pipe borne		84	43 (51.2)		2.41 (1.13 – 5.15)       0.02
Handwashing before eating 
	No (ref.)		196	65 (33.2)		1.0
	Yes			204	88 (43.1)		1.37 (0.90 – 2.08)       0.14
School
	Doka (ref.)		100	31 (31.0)		1.0
	Tamilo			100	34 (34.0)		1.13 (0.62 – 2.07)        0.69
	Mashi			100	41 (41.0)		1.20 (0.59 – 2.42)        0.61
	Gana-Jigawa		100	47 (47.0)		1.65 (0.89 – 3.04)        0.11
[bookmark: _raoxig9zl885]AOR: Adjusted odds ratio, ref.: Reference group
4. DISCUSSION
This study investigated the prevalence and predictors of intestinal parasites among schoolchildren in Mashi Local Government Area of Katsina State, Nigeria. The results demonstrated that intestinal parasites remain a significant public health concern in the area. An overall prevalence of 38% was recorded, indicating a moderate level of infection among the study population. This prevalence is comparable to findings from other regions of Nigeria, where moderate-to-high rates have been documented. For example, Ismail et al. (2024) reported a prevalence of 33.6% in Katsina metropolis, while Chioma et al. (2015) observed 44.71% in Anambra State, although the specific parasite species varied across different communities. However, the prevalence reported in the present study is lower than figures documented in certain other Nigerian states, such as Akwa Ibom (67.4%), Benue (51%), Sokoto (74.5%), and Enugu (52.5%) (Opara et al., 2012; Tyoalumun et al., 2016; Iduh et al., 2015). Conversely, it is higher than the prevalence recorded in Edo (22.9%) and Osun (24%) (Osaiyuwu et al., 2025; Olopade et al., 2018; Ubachukwu et al., 2016). These variations are likely attributed to differences in ecological conditions, sanitation standards, socioeconomic factors, and cultural practices that influence transmission patterns across regions. 
The study identified Schistosoma mansoni (29.4%), hookworm (22.2%), and Ascaris lumbricoides (13.1%) as the most frequently encountered parasites. The high occurrence of S. mansoni corresponds with findings from water-contact communities in northern Nigeria where schistosomiasis continues to be endemic (Dawaki et al., 2025). The notable prevalence of hookworm aligns with observations in agrarian and rural environments where children often walk barefoot or have regular contact with contaminated soil (Opara et al., 2012). On the other hand, infections caused by Ascaris lumbricoides and Trichuris trichiura are more frequently associated with humid climatic zones (Ezeamama et al., 2005), which may explain their relatively lower prevalence in this study area.
Furthermore, the study documented a 14.4% rate of polyparasitism, indicating that a considerable proportion of children were infected with more than one intestinal parasite. This finding underscores the level of environmental contamination in the area and highlights the continuous exposure of children to multiple sources of infection. 
The most important determinant of intestinal parasitic infection in this population was the source of drinking water. Logistic regression analysis revealed that children who consumed pipe-borne water had a significantly higher risk of infection, with 2.41 times the odds compared to those who consumed reservoir water (AOR = 2.41, p = 0.02) . The significant relationship between source of drinking water and infection risk highlights the critical role of unsafe water even when labeled “pipe-borne”. This finding is notable because pipe-borne water is normally considered safer. The elevated risk may indicate possible inadequate treatment before distribution, contamination during storage or distribution, an issue commonly noted in rural Nigerian water systems (Simon et al., 2020), This aligns with findings in Imo where broken or poorly maintained water pipelines were identified as contamination points (Ihejirika et al., 2019). It also confirms the strong role of environmental exposure. This is consistent with observations in Ebonyi and Bayelsa States, where contaminated water and open defecation sites were primary sources of infection (Alo et al., 2021; Gbonhinbor et al., 2024). 
Contrary to expectations, handwashing before eating was associated with higher infection risk (43.1%). This paradox likely stems from reporting bias or poor handwashing technique an issue echoed by research in Ibadan and Kano that found similar results (Nmor et al., 2013). It also suggest that self-reported hygiene practices often overestimate actual behavioral compliance (Ihejirika et al., 2019).
5. Conclusion

Hilly, M., Adams, M. L., & Nelson, S. C. (2002). A study of digit fusion in the mouse embryo. Clinical and Experimental Allergy, 32(4), 489-498.
The findings of this study demonstrate that intestinal parasitic infections remain a considerable public health concern among schoolchildren in Mashi Local Government Area. The level of infection observed has meaningful implications for the health, growth, cognitive development, and school performance of the affected children. Such parasitic infections are known to contribute to malnutrition, anemia, poor academic outcomes, and recurrent illness, thereby affecting overall childhood well-being.
These results highlight the pressing need for a comprehensive and well-coordinated response. Effective control cannot rely on a single intervention; rather, it requires an integrated strategy that includes periodic mass deworming to reduce infection intensity, nutritional supplementation to address parasite-related deficiencies, and sustained health education aimed at promoting proper hygiene and sanitation practices among schoolchildren, parents, and teachers. Additionally, long-term improvements in water quality, sanitation facilities, and waste management systems within the communities are essential to interrupt transmission and prevent reinfection.
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Consent 

Informed consent was sought and obtained from parents/guardians of the study participants before the commencement of the study.
Ethical approval

Ethical approval was obtained from Katsina State Ministry of Health following a formal review and endorsement by the Ministry’s Ethical Committee. All procedures carried out during the research strictly adhered to established ethical standards. Participants were treated with respect and fairness, confidentiality of collected information was ensured. Throughout the research process, ethical principles guiding human subject research were consistently observed to protect the rights and well-being of all participants.
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