


 

The Nutritional Impact of Intestinal Parasitic Infections on Schoolchildren in Mashi Local Government Area, Katsina, Nigeria





.
.
.

	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM


ABSTRACT

	
Aim: The study assess the nutritional impact of intestinal parasitic infections on schoolchildren in Mashi Local Government Area (LGA), Katsina, Nigeria. 
Study Design: A cross-sectional study carried out between February to July 2024.
Methodology: Four hundred schoolchildren were randomly selected from four public primary schools. Faecal samples were examined using formol-ether concentration technique. Anthropometric indices were used as indicators of nutritional status.
Results: The prevalence of intestinal parasitic infections was 38%. The species recorded were Schistosoma mansoni (29.4%), Hookworm (22.2%), Ascaris lumbricoides (13.1%), Strongyloides stercoralis (11.8%), Trichuris trichiura (11.1%), 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 infected children harbored more than one parasite, indicating polyparasitism. Nutritional status indicators showed chronic and acute malnutrition among the study participants, with all schools having negative Height-for-Age Z-scores (HAZ), Weight-for-Age Z-scores (WAZ) and BMI-for-Age Z-scores (BAZ) showed statistically significant variation across the schools. Stunting is the most critical problem, with 81.3% of the children stunted, followed by underweight 47.3%, Wasting is relatively less prevalent, affecting 14.3%. There was no variation between prevalence of the three types of malnutrition in infected and non-infected children. For stunting, 82.2% of infection-negative children and 79.7% of infection-positive children were stunted, with no significant difference (AOR = 0.87, p = 0.62). Similarly, the prevalence of underweight was virtually identical between infected (46.4%) and non-infected children (47.8%), with no significant association (AOR = 0.99, p = 1.00). For wasting, infection-positive children had a slightly higher prevalence (15.0%) compared to infection-negative children (13.8%), but the difference was not statistically significant (AOR = 1.04, p = 0.89). 
Conclusion: The study found moderate prevalence of intestinal parasitic infections among the study population. High burden of malnutrition was observed, characterized by widespread chronic malnutrition as evidence by high level of stunting, presence of acute malnutrition reflected by wasting, with underweight highlighting the combined effects of both conditions. There was no association between the presence of intestinal parasitic infections and malnutrition in the study population. The findings highlight the need for combined deworming and urgent nutritional interventions.
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1. INTRODUCTION

Both protozoan and helminthic parasites are capable of inhabiting the intestinal tracts of a wide range of vertebrate hosts, including humans. These organisms represent significant etiological agents of intestinal parasitic infections, they are associated globally with diverse clinical outcomes (CDC, 2022; WHO, 2023). These parasites are also responsible for some of the most widespread neglected tropical diseases, particularly in regions characterized by inadequate sanitation and limited access to clean water (Jourdan et al., 2018; Pullan et al., 2019).
Although individuals of all age and demography can be infected, children particularly those in pre-school and school-age groups, bear the greatest burden of morbidity associated with these infections, largely due to increased exposure to contaminated environments, insufficient hygiene practices as well as their heightened vulnerability to nutritional deficiencies and underdevelope immune systems (Forson et al., 2017).Their behaviors such as playing in or handling contaminated soil, consuming food or water with unwashed hands, and using unhygienic toilet facilities significantly increase their risk of acquiring enteric parasites (Barati et al., 2021).
Intestinal parasitic infections primarily those caused by protozoa and helminths have been consistently linked to a range of adverse health outcomes, including malnutrition, dehydration, iron-deficiency anemia, and impaired physical development (Ahmed, 2023). Multiple studies have documented association between intestinal parasitic infections and poor nutritional status in children, indicating a strong link between parasitic burden and stunting, wasting, micronutrient deficiencies, weight loss, and growth retardation (Seguí et al., 2018).
Intestinal parasites can also induce, increased susceptibility to other infections, life-threatening intestinal obstruction, resulting in cognitive impairment, failure to thrive, hampered socioeconomic development and disrupt the normal gut microbiota, a factor increasingly recognized for its role in maintaining intestinal and immune homeostasis. This disruption often results in diarrheal diseases, which remain among the leading causes of childhood morbidity and mortality in low-income settings (Mejia et al., 2020; Ugochi et al., 2015; Soares et al., 2020). 
2. MATERIAL AND METHODS

2.1 Study Area

This study was conducted around Mashi LGA of Katsina state, located at the extreme northern part of the State, it shares border with the Republic of Niger to the north, Mani LGA to the south and east as well as Dutsi LGA to the east. It’s headquarter is in the town of Mashi, it lies between Latitudes 12°50′N to 13°10′N and Longitudes 7°47′E to 8°00′E. It has an area of 905km2 and a population of 173,134 at the 2006 census. It has a tropical continental climate, that is, the wet/dry type of climate classified as Köppen’s Aw (Köppen, 1936). The rainy season starts from May to September and the average annual rainfall is about 500 mm. The dry season is from October to May. The geographical location of Mashi LGA in relation to the distance in which the mT air mass has to travel before reaching the area and also its proximity to the Sahara desert makes this area one of the driest part of the country (FRN, 2018). The highest air temperatures are always recorded in the month of April while the lowest temperatures are recorded in the months of December/January. The highest amount of evapotranspiration occurs during the dry season (Ati et al., 2025). The soil is the tropical ferruginous type while Sahel vegetation characterized the area. The vegetation consists of trees that grow long tap roots and thick barks that make it possible for them to withstand the long dry season and bush fires. The predominant trees species are acacia and baobab (Dogonyaro et al., 2022).
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Figure 1: Map of Mashi LGA Katsina State Showing Study Locations.





2.2 Sample and Sampling Technique
The sample size was determined using Daniel (1999) statistical formula for determination of sample size using prevalence population. Simple random sampling technique (balloting) was used to select wards and communities, this was done to ensure that each ward were given opportunity of being selected. Through the random process, the following Wards were selected; Mashi ward, Gana-Jigawa ward, Doka ward and Tamilo ward. In each of the selected schools the list of children within the ages of 5-13 years was provided. To ensure proper representation of all age groups and sexes, simple random sampling method was used to make selections from each sex and age group, until one hundred children were selected from each school. 
Children less than 5 years and more than 13 years were excluded from the study. Children whose parents/guardians had not consented and children who did not wish to participate in the study were excluded. Children with history suggestive of common chronic illness such as sickle cell anemia, human immunodeficiency virus (HIV) were also excluded from the study.
2.3 Stool Sample Collection and Screening/Examination for Intestinal parasites using Formol-ether Concentration Technique. 
Participants were registered before stool specimen collection in each school. During stool collection the selected students were provided with a clean, dry, caped, well-labeled specimen container/bottle for a fresh fecal sample collection. At the time of collection, date of sampling, serial number of participant, age, sex and consistency of the stool were recorded for each participant. Sample collection started in the morning for each of the selected School. Maximum of fifty (50) samples were collected per day. Stool samples were examined using Sedimentation concentration technique (formol-ether) and Microscopy according to World Health Organisation Bench Aids for the diagnosis of intestinal parasite 2nd edition (WHO, 2019). About twenty (20) stool samples were examined per day, and the remaining samples were preserved with 10% formalin. 
2.4 Anthropometric Measurement
Body weight and height were measured according to the standardize procedures mentioned in Gibson, (2005). The subjects were weighed barefooted and in light clothing on a standard stadiometer weighting scale with accuracy of 0.1kg. The scale was standardized before use with 0.1kg weight. Height was measured to the nearest 0.1cm using the portable stadiometer height rod. Subjects stood barefooted, the neck was held in a natural non-stretched position, and the heels were touching each other.
Nutritional status indicators were classified and standardized into Z-scores, height-for-age (HAZ), BMI-for-Age (BAZ) and weight-for-age (WAZ) (WHO, 2006). Nutritional assessment of children were evaluated using the World Health Organization (WHO) 2007 recommended HC for-age specific z-score cut-off value. Moderate under nutrition: <-2 standard deviation (SD) z-score value while severe under nutrition: <-3 standard deviation (SD). 
2.5 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 prevalence of Intestinal parasites, and anthropometric measurements. Prevalence rates were also presented with their corresponding 95% confidence intervals (CI). One-way Analysis of Variance (ANOVA) was applied to compare mean differences across schools. Logistic regression was used to assess the relationship between parasitic infection status and nutritional outcomes after adjusting for sex, age, and school.
3. RESULTS

3.1 Prevalence of Intestinal Parasitic Infection
Figure 2 presents the overall burden of Intestinal parasitic infections among Schoolchildren in Mashi LGA. 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 LGA, Katsina, Nigeria.






Table 1 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 lumbricoides (13.1%), Strongyloides stercoralis (11.8%), and Trichuris trichiura (11.1%). Other parasites found in lower frequencies, include Entamoeba histolytica (7.8%), Hymenolepis nana (7.8%), Giardia lamblia (4.6%), Taenia species (2.6%), Entamoeba coli (2.0%), Enterobius vermicularis (1.3%), and Balantidium coli (0.65%).
The distribution of parasites varied across schools, with Gana-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 1: Distribution of Intestinal Parasites Among Infected Schoolchildren in Mashi LGA, Katsina, Nigeria
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)
Taeniaspp		  1		 2	                 1		    0	                     4 (2.6)
E. coli			  1		 1	                 1		    0	                     3 (2.0)
E. vermicularis		  0		 0                           2		    0	                     2 (1.3)
B. coli			  0		 0	                 1		    0	                     1 (0.65)
Descriptive statistics were used to summarize parasite distribution and prevalence (Frequencies and percentages)









3.2 Nutritional Status of Study Participants

The distribution of nutritional indicators and anthropometric measures of the 400 Schoolchildren across the four schools, difference in anthropometric and nutritional indicators across schools were analyzed using one-way analysis of variance (ANOVA); results are expressed as mean ± standard deviation (SD) with corresponding p-values, as shown in Table 2. The overall study population showed mean measurements indicating smaller-than-expected physical growth parameters for their age group. Significant height and weight differences existed across schools, with Model primary school Mashi having the tallest (120.6±15.8 cm) and heaviest children (24.8±4.8 kg), while Tamilo had the shortest (108.9±13.8 cm) and lightest (21.3±4.3 kg).
	
The nutritional status indicators showed severe chronic malnutrition, with all schools having negative Height-for-Age Z-scores (HAZ) below the WHO cutoff for stunting. Weight-for-Age Z-scores (WAZ) also revealed concerning patterns, with most schools below the WHO cutoff for underweight. Similarly, the BMI-for-Age Z-scores (BAZ) showed statistically significant variation across the schools.



Table 2: Mean and Standard Deviation of Nutritional Indicators and Anthropometric Measures of Schoolchildren in Mashi LGA, Katsina State
Parameters              All	                Doka           Gana-Jigawa             Mashi	      Tamilo                P-value
                            (n = 400)	(n = 100)	(n = 100)                (n = 100)           (n = 100)
                         Mean ± SD      Mean ± SD         Mean ± SD           Mean ± SD         Mean ± SD
Height, cm        115.9±16.6       119.6±13.4        114.5±19.9             120.6±15.8        108.9±13.8	        <0.001
Weight, kg        23.2±4.7           24.2±3.7	            22.6±5.1                 24.8±4.8	    21.3±4.3	        <0.001
BMI, kg/m2           17.7±3.8	           17.1±2.6             18.1±5.4                 17.5±3.9           18.2±3.0	          0.17
HAZ	            -3.4±1.7	           -2.9±1.2              -3.5±2.2                  -3.1±1.5	    -4.2±1.1	        <0.001
WAZ	            -1.9±1.2	           -1.6±0.95            -2.0±1.4                  -1.8±1.2             2.1±0.94	          0.01
BAZ                   0.22±2.2           0.09±1.64           0.17±2.98              -0.09±2.3           0.69±1.7	        <0.001
One-way analysis of variance (ANOVA) expressed as mean ± and standard deviation (SD) with corresponding p-values. BMI: Body mass index, HAZ: Height-for-age z-score, WAZ: Weight-for-age z-score, BAZ: Body-mass-index-for-age z-score.




Figure 3 presents the severity distribution of malnutrition among the Schoolchildren. Stunting (chronic malnutrition) which indicates long term nutritional deprivation is the most critical problem, with 81.3% of the children stunted (58% severe stunting and 23.3% moderate stunting). This means that more than 8 out of every 10 children are stunted. Underweight (which captures both acute and chronic malnutrition effects) prevalence is also substantial, with 47.3% of children affected (31.5% moderate and 15.8% severe). Wasting (acute malnutrition) which reflect recent or severe weight loss is relatively less prevalent, affecting 14.3% of children (6% moderate and 8.3% severe).









































Figure 3: The severity and distribution of malnutrition among Schoolchildren in Mashi LGA, Katsina State, Nigeria






The prevalence of malnutrition (z score < -2SD) across school, gender and age is shown in Table 3. The overall malnutrition burden is alarmingly high, with 81.2% of children suffering from stunting, 47.2% from underweight, and 14.2% from wasting. Significant school-wise variations exist, particularly for stunting (p < 0.001) and wasting (p < 0.001). Pupils at Tamilo primary school had the highest stunting rate (97%). Gana-Jigawa has the highest wasting rate (24%), followed by Model primary school Mashi (20%). The prevalence of underweight was highest in children at Jigawa primary school (54%), followed by Tamilo primary school (52%). No statistically significant gender differences were observed, but age-related variation was found (Table 4). Younger children (5-8 years) have high stunting rates (89%), while older children (12-13 years) have higher rates of underweight (80.8%) and wasting (32.3%).







Table 3: Prevalence of Malnutrition Among Schoolchildren in Mashi LGA, Katsina State, by School, Sex and Age group.
				Stunting	      Underweight		Wasting
School		        N		  n (%)			n (%)			  n (%)
Overall		      400		325 (81.2)		189 (47.2)		57 (14.2)
School
Doka	      100		76 (76.0)		37 (37.0)		7 (7.0)
Jigawa	      100		75 (75.0)		54 (54.0)		24 (24.0)
Mashi	      100		77 (77.0)		46 (46.0)		20 (20.0)
Tamilo	      100		97 (97.0)		52 (52.0)		6 (6.0)
P-value			< 0.001		             0.07			< 0.001
Sex
	Female       207		173 (83.6)		95 (48.9)		23 (11.1)
	Male	      193		152 (78.8)		94 (48.7)		34 (17.6)
	P-value	      0.22	0.57			0.06
Age group
	5 – 8           118		 105 (89.0)	             19 (16.1)		4 (3.4)
	9 – 11         183		145 (79.2)		90 (49.2)		21 (11.5)
	12 – 13        99		75 (75.8)		80 (80.8)		32 (32.3)
P-value			0.03			< 0.001		             < 0.001
Malnutrition was defined as z score < -2 standard deviation. P - value estimated using chi-square.

3.3 Relationship Between Intestinal Parasitic Infection and Nutritional Status
Table 4 shows the multivariate analysis of the relationship between Intestinal parasitic infection status and nutritional outcomes in this study population. The analysis was adjusted for the effect of differences in school, sex and age. 
For stunting, 82.2% of infection-negative children and 79.7% of infection-positive children were stunted, with no significant difference (AOR = 0.87, p = 0.62). Similarly, the prevalence of underweight was virtually identical between infected (46.4%) and non-infected children (47.8%), with no significant association (AOR = 0.99, p = 1.00). For wasting, infection-positive children had a slightly higher prevalence (15.0%) compared to infection-negative children (13.8%), but this difference was not statistically significant (AOR = 1.04, p = 0.89).



Table 4: Association Between Intestinal Parasitic Infection and Nutritional Status Among Schoolchildren in Mashi LGA, Katsina State
		Infection		         Cases of	                      AOR	
Outcome	status		N	     malnutrition n (%)	      (95% CI)	                       P-value
Stunting
		Negative	247	          203 (82.2)	         1.0
		Positive	            153	         122 (79.7)		          0.87 (0.51 – 1.49)              0.62
Underweight
		Negative	247	          118 (47.8)	          1.0
		Positive	             153                 71 (46.4)		           0.99 (0.62 – 1.61)             1.00
Wasting
Negative	 247	           34 (13.8)		          1.0
		Positive	             153	           23 (15.0)                       1.04 (0.55 – 1.98)               0.89
Multivariate logistic regression, AOR: Adjusted Odds ratio (Adjusted for difference in sex, age and school), with 95% Confidence interval (CI) 

4. DISCUSSION

The findings revealed a considerable burden of intestinal parasitic infections alongside very high rates of chronic and acute Malnutrition. The overall prevalence of Intestinal parasitic infections is 38%, indicating a moderate burden of infection in the study area. The result aligns with findings from similar Nigerian studies that reported moderate-to-high infection burdens among rural schoolchildren. For instance, Ismail et al (2024) found 33.6% prevalence in Katsina metropolis, Chioma et al., (2015) recorded 44.71% prevalence in Anambra state, although species distribution varied by community. However, this prevalence is lower than that observed in Akwa Ibom state (67.4%), Benue State (51%), Sokoto state (74.5%), and Enugu state (52.5%)  (Opara et al., 2012; Tyoalumun et al., 2016; Iduh et al., 2015). Also higher than that observed in Edo state (22.9%) and Osun state (24%) Osaiyuwu et al., 2025; Olopade et al., 2018; Ubachukwu et al., 2016). This difference likely reflects environmental variations.
The study found Schistosoma mansoni (29.4%), Hookworm (22.2%), and Ascaris lumbricoides (13.1%) as the predominant parasites. The prominence of S. mansoni is consistent with observations from water-contact communities in northern Nigeria where schistosomiasis remains endemic (Dawaki et al., 2025). The high burden of Hookworm is also in line with studies conducted in agricultural and rural settlements where children frequently come into contact with contaminated soil (Opara et al., 2012). In contrast, Ascaris lumbricoides and Trichuris trichiura tend to dominate in humid zones (Ezeamama et al., 2005). The observed 14.4% polyparasitism further reinforces the environmental contamination of the study area and the persistent exposure of children to multiple infection sources.
The nutritional indicators reveal severe chronic malnutrition, with 81.2% stunting, 47.2% underweight, and 14.2% wasting much higher than the national average reported by the  Nigeria demographic and health survey (NDHS, 2018) (37% stunted, 22% underweight, 7% wasted). This suggests local socioeconomic and dietary deficiencies beyond parasitic infection. Comparable high stunting rates (70–85%) have been reported in northern Nigeria, notably in Sokoto and Zamfara states, where poverty and limited dietary diversity exacerbate malnutrition (Amare et al., 2018). This suggests that chronic food insecurity and poverty, rather than parasitic infections alone, are primary drivers of malnutrition. Similar conclusions were reached in Enugu and Osun States, where socioeconomic variables such as maternal education, low household income, and poor diet diversity were dominant risk factors (Okafor et al., 2021).
The higher burden among younger children (5–8 years) reflects vulnerability during early development stages when nutrient demands are greatest and immunity is immature. The particularly high stunting rate suggests prolonged and cumulative nutritional deprivation among schoolchildren in Mashi LGA, likely aggravated by household poverty, food insecurity, low caregiver education, and limited access to diverse diets.
Despite intestinal parasites being prevalent and widespread malnutrition, this study found no statistically significant association between parasitic infection and stunting, underweight, or wasting. The finding agrees with earlier studies that demonstrated weak or no associations when socioeconomic and environmental factors were controlled for. For instance, Opara et al. (2012) noted that poverty and household food insecurity were stronger predictors of nutritional deficits than helminth infection alone in some communities. Similar non-significant findings were reported in Imo State, where low-intensity infections had negligible effects on child growth (Ihejirika et al., 2019), and in Osun State, where nutritional outcomes were more influenced by socioeconomic factors than infection burden (Olopade et al., 2018). Cross-sectional studies in other African countries have shown that the long-term nature of stunting makes it less responsive to current infection status (Young et al., 2018). However, contrasting evidence from Akwa Ibom and Benue suggests that high-intensity infections, especially Hookworm and Ascaris lumbricoides, significantly impair child growth and hemoglobin levels (Opara et al., 2012; Tyoalumun et al., 2016). This difference underscores the role of infection intensity: light infections may not significantly affect nutritional status, but heavy or repeated infections exacerbate nutrient loss and anemia.

CONCLUSION

This study concludes that intestinal parasitic infections are prevalent among schoolchildren in Mashi LGA, with significant implications for their overall well-being. The study also shows that malnutrition is alarmingly high, nutritional status indicators showed severe chronic malnutrition, below the who cutoff for stunting, and underweight. Stunting is the most critical problem, with more than 8 out of every 10 children stunted. Underweight prevalence is also substantial, wasting, or acute malnutrition, is relatively less prevalent. No statistically significant gender differences were observed, but age-related variation was found. Acute malnutrition recorded in the study might be due to other factors like poor nutrition, poverty and other diseases, the study showed that malnutrition occurs regardless of sex and age among schoolchildren. There was no association between intensity and malnutrition. The findings underscore the urgent need for integrated control measures that combine mass deworming, nutritional support, health education, and improvements in water and sanitation infrastructure.
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