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ABSTRACT  
Intestinal parasites are prevalent across tropical and subtropical 
countries. Almajiri children in search of Islamic education in Nigeria 
are often left without basic necessities for healthy living and are 
largely prone to parasitic infections, which adversely affect their 
body mass index (BMI). This study determined the occurrence and 
effects of intestinal parasites on BMI of a cross-section of 150 
almajiri children in Zaria. Their anthropometric indices were 
measured to assess malnutrition. Fresh stool samples obtained 
from the children were subjected to formol-ether concentration 
technique and examined for intestinal parasites using the light 
compound microscope. Mean age, height, weight and BMI of the 
children were 8.03±0.10 years, 1.35±0.0m, 28.76±0.64kg and 
15.62±0.28 respectively. Overall occurrence of intestinal parasitic 
infections was 13.3%. The most occurring parasite was Entamoeba 
histolytica (5.3%). Ascaris lumbricoides and hookworms had equal 
occurrences of 2.7% each. Also, Hymenolepis nana and 
Schistosoma mansoni had equal occurrences of 1.3% each, while 
Trichuris trichiura (0.7%) was the least occurring. Children between 
5-8 years old had higher occurrence of intestinal parasites (15.1%) 
than those between 9-12 years old (9.1%, OR=1.778). Almajiri 
children from Angwan Guava had the highest infections (23.3%), 
followed by those from Layin Gidan Chairman (20.0%), Layin Bursa 
(13.3%), Hayin Commada-I (6.7%), but the least was 3.3% among 
those from Hayin Commada-II. Significant risk factors identified 
were lack of antihelminthic prophylaxis (P=0.014), lack of regular 
putting on of footwear (OR=1.500), engagement in farming 
(OR=1.369), especially on farmlands where untreated night soil 
was applied (OR=1.138) and lack of regular bath (OR=1.111). 
Watery stool was significantly associated with parasitic infections 
(P=0.013). Frequency of malnourished/underweight children was 
85.3%, who recorded higher occurrence of intestinal parasites 
(14.1%; P=0.526) than those with normal BMI (9.1%).These 
vulnerable children require better education, safe living conditions, 
health protection and adequate sensitization. 
 
Keywords: Intestinal parasites, Infection, Effects, BMI, Almajri, 
Underweight. 
 
INTRODUCTION 
Intestinal parasites are also known as soil-transmitted helminths 
(STHs) or geohelminths (Bishop and Yohanna, 2018) because of 
their inseparable relationship with soil necessary for their 
transmission and lifecycles. The most common STHs include 
Ascaris lumbricoides, Trichuris trichiura, Anyclostoma duodenale, 
Necator americanus, and Strongyloides stercoralis (Adefioye et al., 
2011; Morawski et al., 2017; Zeleke et al., 2021; Yahaya et al., 

2024). These parasites affect about half of the world’s population; 
but the most vulnerable group is children (Bishop et al., 2022a).  
Rural areas suffer a great deal of parasitic infections which severely 
affect children, by causing malnutrition, anaemia, reduced 
cognitive ability and poor performance in school (Bishop et al., 
2022b). Human infections with intestinal parasites occur through 
ingestion of parasitic eggs or larval penetration of skin. Infections 
are often facilitated by consumption of contaminated food/water 
and negligence of proper hygiene (Idowu et al., 2019). 
 
Almajiri children (also called almajiris) are found across many 
states in Nigeria in search of Islamic education from mallams 
(Damen et al., 2011; Shimawua, 2020; Gregory et al., 2023). From 
Hausa language, the word ‘almajiri’ was borrowed from Arabic 
language which refers to someone who has left his home in search 
of knowledge in Islamic religion in a faraway land or by extension 
an immigrant child in search of Quranic education (Yahaya et al., 
2015; Yunusa et al., 2016). Children sent into the almajiri system 
may be as young as four years old (Yahaya et al., 2015), and 
mostly below 6 years old (Gregory et al., 2023). 
 
Almajiri education system is a precolonial system of child education 
that has persisted and expanded across many states in Nigeria 
(Muhammad et al., 2023). Parents send their children into this 
system due to poverty (Teke and Katami, 2023). Such children are 
commonly found in Nigerian northern states including Kano, 
Kaduna, Katsina, Sokoto, Kebbi, and Zamfara among others. 
There are about 1.1 million almajri children in Sokoto state (Yunusa 
et al., 2016), but an estimated eight million of such children live in 
different parts of Nigeria. Almajiri children are also found in other 
African countries like Burkina Faso, Chad, Ghana and Niger 
(Yahaya et al., 2015). 
Children under the almajiri education system have no participation 
in formal education, and are prone to abuse, poverty, and under 
development (Muhammad et al., 2023). They are deprived of 
parental care, food and healthy place to live, and are often seen 
begging daily to survive. Some of them work on farmlands, or 
collect recyclable materials from waste dumps (Bature and Bawa, 
2013; Iduh et al., 2015; Yunusa et al., 2016; Yandoma and 
Yohanna, 2019; Gregory et al., 2023). Almajiri schools are 
characterized by unhygienic conditions, overcrowding and poor 
water quality (Iduh et al., 2015) which can predispose these 
children to parasitic infections. These infections cause nutritional 
impairments, poor cognitive ability and retarded physical growth 
that can be evidenced by very low BMI (Sheresha et al., 2021; 
Mohammed et al., 2022; Drake et al., 2022; Bishop et al., 2022b; 
Nqweniso et al., 2023; De Sousa et al., 2024) 
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Children are more prone to geohleminthic infections because they 
love to play with soil, often lick their fingers, eat unwashed fruits 
and without regular hand washing. They are mostly unaware of the 
danger of their indiscriminate daily play habits (Bishop et al., 
2022b). This informed the choice of this study to ascertain the 
occurrence of intestinal parasitic infections and their effects on BMI 
of a more underprivileged group of children called the almajiris. 
 
MATERIALS AND METHODS 
 
Study Area and Population 
Zaria is gradually transforming into an urban area, propelled by 
centralization of several tertiary institutions. Despite infrastructural 
and human-capital development in the area, many of its 
communities are still characterized by unsatisfactory level of 
sanitation. This scenario has triggered and sustained the spread of 
parasitic infections. The study included 150 randomly selected 
almajiri children between 5-12 years old who consented verbally. 
Also, verbal consents from their respective mallams were obtained 
before commencing the study. 
 
Administration of Questionnaires 
In this cross-sectional, descriptive and analytical study, data on 
demography and risk factors of intestinal parasitic infections among 
the almajiri children were obtained by means of structured 
questionnaires. The local language (Hausa) was mainly the 
medium of communication with the almajiris. Where necessary, 
assistance of their teachers (or mallams) was required during the 
interaction. Participation by each of the study subjects was wholly 
voluntary. 
 
Determination of Body Mass Index (BMI) 
The weight (kg) and height (m) of each almajiri child with minimal 
clothing and without shoes were measured to the nearest whole 
number. The BMI was calculated as weight divided by the square 
of height, and categorized based on WHO guideline for BMI-for-
Age for boys (WHO, 2025). 
 
Collection of Stool Samples 
Sterile, wide-mouth sampling bottle was provided for each 
consented child and they were guided on how to provide their fresh 
stool samples for the study. A total of 150 stool samples (one per 
individual) were obtained from the selected almajiri children. The 
samples were conveyed immediately to the laboratory for 
parasitological examination at the Department of Microbiology, 
Ahmadu Bello University, Zaria. 
 
Detection of Intestinal Parasites 
The colour and consistency of each stool sample were observed, 
and then subjected to formo-ether concentration technique to 
concentrate parasitic eggs and cysts; which were identified using 
light compound microscope with the aid of parasitological atlases 
as described by Cheesbrough (2009) and Bishop et al., (2022a; 
2022b). 
 
Statistical analysis 
Data obtained together with laboratory findings were subjected to 
Chi Square (χ2) and Odds Ratio (OR) analyses on IBM SPSS 
Version 20 at 95% confidence interval. Factors which had statistical 
p-value ≤ 0.05 were considered significant. 
 

RESULTS 
This study found an overall occurrence of 13.3% of intestinal 
parasitic infections among almajiri children in Zaria, Kaduna State, 
Nigeria (Figure 1). There were occurrences of six different types of 
intestinal parasites that included Entamoeba histolytica (5.3%) as 
the most occurring, followed by equal occurrences of 2.7% each of 
Ascaris lumbricoides and hookworms; Hymenolepis nana and 
Schistosoma mansoni had equal occurrences of 1.3% each, while 
the least occurring parasite was Trichuris trichiura (0.7%) as shown 
in Table 1. 
 
Based on age distribution of intestinal parasitic infections (Table 2), 
younger almajiri children between 5-8 years old had higher 
occurrence of 15.1% infections with intestinal parasites than the 
older children (between 9-12 years old) who had 9.1% of the 
infections. There was no significant statistical association between 
age of almajiri children and intestinal parasitic infections (P=0.325); 
however, higher risk of the infections was recorded among the 
older children between 9-12 years old (OR=1.778). 
Almajiri children from Angwan Guava had the highest occurrence 
of intestinal parasitic infections of 23.3%, followed by those from 
Layin Gidan Chairman (20.0%) and Layin Bursa (13.3%). Other 
almajiri children from Hayin Commada-1 had 6.7% infection, but 
the least infection was 3.3% found among almajiris from Hayin 
Commada-2 (Table 3). 
 
Table 4a presents some likely risk factors of intestinal parasitic 
infections among the study population. Almajiri children that had 
not received antihelminthic prohylaxis had statistically significant 
higher occurrence of intestinal parasitic infections (18.9%, 
P=0.014) than others that had received the antihelminthic 
intervention (5.0%). Higher occurrence of intestinal parasitic 
infections was recorded among almajiri children that practiced 
open defecation (14.0%), did not wash their hands after defecation 
(19.5%), or used only water in washing hands (13.5%), but these 
factors were not statistically associated with the infections 
(P>0.05). However, higher risk of the infection was found among 
those that claimed to have received mass antihelminthic 
intervention (OR=4.425), as well as those that used pit latrines 
(OR=1.239), and claimed to wash hands after defecation 
(OR=1.960), especially with water and soap (OR=1.246). Also, 
almajiris that were not frequently on footwear (OR=1.500) or were 
not on footwear as at the time of the study (OR=1.048) were more 
at risk of intestinal parasitic infections. 
 
Similarly in Table 4b, almajiri children that did not wear footwear 
during farm work had higher intestinal parasitic infections (16.5%) 
than those who wore footwear (9.9%), but it was not a significant 
factor (P=0.235). Higher risk of the infections were also found 
among those that engaged in farming (OR=1.369), especially on 
farmlands where untreated night soil was applied (OR=1.138), as 
well as those that claimed to be on footwear during farm work 
(OR=1.801) and did not bathe regularly (OR=1.111). 
 
Based on stool presentation of the Almajiri children, those whose 
stool samples were brown in colour had higher occurrence of 
intestinal parasitic infections (13.7%) than others whose stool 
samples were yellow (10.5%), but it was not a statistically 
significant difference (P=0.700). However, yellowish stool samples 
were more likely to contain intestinal parasites (OR=1.354). Based 
on consistency of the stool samples, the highest occurrence of 
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intestinal parasitic infections was in watery stool samples (25.6%), 
followed by semi-formed stool samples (13.75), while the least was 
5.0% in formed stool samples. The nature of (watery) stool 
consistency significantly associated with intestinal parasitic 
infections (P= 0.013) as shown in Table 5. 
 
Table 6 presents the likely effect of intestinal parasitic infections on 
body mass index (BMI) of the almajiri children. There was higher 
occurrence of intestinal parasitic infections among those who were 
underweight (14.1%) than among others who had normal BMI 
(9.1%); however, it was not found to be statistically significant 
(P=0.526), and higher risk of the infections was rather found among 
children with normal BMI (OR=1.636). 
 

 

 
Table 1: Occurrences of Intestinal Parasites among Almajiri 
Children in Zaria, Kaduna State 

 
 

 
Figure 1: Overall Occurrence of Intestinal Parasitic Infections among 
                Almajiri Children in Zaria, Kaduna State, Nigeria 
 
 
Table 2: Age Distributions of Intestinal Parasitic Infections among the Almajiri Children 

 
 
Table 3: Distribution of Intestinal Parasitic Infections based on Location of the Children in Zaria 
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Table 4a: Risk Factors of Intestinal Parasitic Infections among Almajiri Children in Zaria 

Risk factor Number 
examined 

Number 
Positive (%) 

χ2 df P OR (95% CI) 

Antihelminthic 
treatment 

      

No 90 17(18.9) 6.010 1 0.014 0.226 (0.063 – 0.809) 
Yes 60 3(5.0)    4.425 
       
Place for defecation       
Open place 107 15(14.0) 0.152 1 0.697 0.807 (0.274 – 2.377) 
Pit latrine 43 5(11.6)    1.239 
       
Washing of hands after 
defecation 

      

No 41 8(19.5) 1.864 1 0.172 0.510 (0.192 -  1.357) 
Yes 109 12(11.0)    1.960 
       
Materials for washing 
of hands 

      

Water and soap 9 1(11.1) 0.041 1 0.840 1.246 (0.147- 10.529) 
Water only 141 19(13.5)    0.803 
       
Regularly on footwear       
No 88 10(11.4) 0.715 1 0.398 1.500 (0.584- 3.856) 
Yes 62 10(16.1)    0.667 
       
Currently on footwear       
No 69 9(13.0) 0.009 1 0.923 1.048 (0.407 – 2.698) 
Yes 81 11(13.6)    0.955 
       

 
Table 4b: Risk Factors of Intestinal Parasitic Infections among the Almajiri Children (cont’d) 

Risk factor Number 
examined 

Number 
Positive (%) 

χ2 df P OR (95% CI) 

Arable farming       
No 37 6(16.2) 0.353 1 0.552 0.731 (0.259 – 2.063) 
Yes 113 14(12.4)    1.369 

Farming with 
footwear  

      

No 79 13(16.5) 1.408 1 0.235 0.555 (0.208 – 1.481) 
Yes 71 7(9.9)    1.801 
Use of night soil on 
farms 

      

No 56 8(14.3) 0.070 1 0.791 0.878 (0.335 – 2.300) 
Yes 84 12(12.8)    1.138 
Regular bath       
No 115 15(13.0) 0.036 1 0.850 1.111(0.373 – 3.309) 
Yes 35 5(14.3)    0.900 
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Table 5: Stool Characteristics in Relation to Intestinal Parasitic infections among the Almajiri Children 

 
 
Table 6: Effects of Intestinal Parasitic Infections on Body Mass Index of Almajiri Children in Zaria, Kaduna State 

DISCUSSION 
The almajiri children suffered a burden of intestinal parasitic 
infections (of 13.3%), which is of significant health concern. 
Notably, these infected children may serve as repository for spread 
of parasitic infections in the community, mainly because they 
engage in open defecation and have poor level of awareness which 
makes them more vulnerable. These children are also predisposed 
to parasitic infections due to poor living conditions and close 
contact with parasites-infested environments. There are various 
reports of higher prevalence of intestinal parasites among almajiri 
children that include 80.9% (Damen et al., 2011), 74.5% (Iduh et 
al., 2015), 83.2% (Yandoma and Yohanna, 2019), and 65.0% 
(Mohammed et al., 2022).  Comparatively, prevalence of 52.0% 
was reported among school children in Osun State, Nigeria 
(Adefioye et al., 2011); while 2.5% was reported among children in 
orphanages across three states in South-eastern Nigeria (Njoku et 
al., 2022). Intestinal parasites, urinary tract infections, Neisseria 
meningitidis infection, malaria and occupational injuries are the 
most reported ailments among almajiri children (Muhammad et al., 
2023).  
Entamoeba histolytica was the most occurring in this study, yet it is 
not the most prevalently reported intestinal parasite in Nigeria. This 
infection is likely due to consumption of water from contaminated 
sources like rivers and streams, in which the children may also 
swim, which could have resulted in infection with Schistosoma 
mansoni. However, equal occurrences of each of Ascaris 
lumbricoides and hookworms were the next more prevalent 
parasites. Previous studies had frequently reported Ascaris 
lumbricoides as the most prevalent intestinal parasite in Nigeria 
(Adefioye et al., 2011; Damen et al., 2011; Mohammed et al., 
2022). 
The younger children (5-8 years old) had higher occurrence of the 
intestinal parasites probably because they were more naïve 
concerning personal hygiene. This observation had been similarly 
reported by Damen et al. (2011). Conversely, Mohammed et al. 
(2022) reported higher infection among children of 9-12 years old. 
Nevertheless,  higher risk (OR>1) of intestinal helminthiasis was 
mainly among the older children (9-12 years old) who might be 
more predisposed during activities like fishing and swimming in 
stagnant water bodies. However, Iduh et al. (2015) and Yondama 

and Yohanna (2019) reported higher occurrences of intestinal 
parasites among 5-10 and 10-12 years old children respectively. 
Also, Bishop et al. (2022a) had reported higher occurrence of 
Ascaris lumbricoides among school children between 12-13 years 
old; but others between 6-7 years old had higher hookworm 
infections (Bishop et al., 2022b). Age-dependent distribution 
patterns of these parasitic infections between this study and 
previous ones may be influenced by differences in prevailing 
exposures to risk factors, sources of water, level of awareness and 
living conditions across different study areas.  
Locations of the almajiri children within the study area did not 
significantly affect the distribution of parasitic infections among 
them, mainly because the living conditions and exposure to 
infections are approximately the same across the area. Many risk 
factors predisposed the almajiri children to parasitic infections; 
significant among them included lack of antihelminthic prophylaxis, 
lack of regular putting of footwear, engagement in farming, 
especially on farmlands where untreated night soil was applied and 
lack of regular bath. These factors have been commonly reported 
across various studies by Iduh et al. (2015), Njoku et al. (2022) and 
Bishop et al. (2022a; 2022b). Also, open defecation, poor 
sanitation, and unsafe agricultural practices increase the 
transmission of geohelminths (Amoah et al., 2018; Muluneh et al., 
2020). If these children remain without adequate improvement in 
the almajiri education system, more infections may occur! 
Stool colour was not significantly associated with the infections 
because it is largely impacted by type of food/diet consumed, and 
not necessarily due to underlying infection(s). However, stool with 
watery consistency was significantly associated with intestinal 
parasitic infections, because these STHs are agents of diarrhoea. 
Established symptoms of intestinal parasitic infections are notably 
abdominal pains, diarrhoea, nausea and vomiting (Cheesbrough, 
2009; Tiruneh et al., 2020; Bishop et al., 2022b; Njoku et al., 2022). 
In developing countries, diarrhoeal cases are mostly among young 
children who live in areas of poor sanitation and drink from unsafe 
water sources like wells (Bishop and Inabo, 2015a; 2015b; Idowu 
et al., 2019). These intestinal parasitic infections are neglected 
tropical diseases (NTDs). Importantly, NTDs thrive in areas marked 
by poor conditions of housing, poor sanitation, unsafe water, and 
inadequacy of basic healthcare (Bishop, 2017). 
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The infected almajiri children had higher incidence of underweight 
BMI. However, their underweight BMI was not statistically 
associated with underlying intestinal parasitic infections. Since 
majority of the children (85.3%) had very low BMI, which was 
indicative of malnutrition, the effect of underlying parasitic 
infections may not be obvious or statistically revealing! In general 
population studies, intestinal parasitic infections have been linked 
to poor growth indices, especially among children (Haque, 2007; 
Damen et al., 2008; Cheesbrough, 2009; Lamberton and Jourdan, 
2015; Yandoma and Yohanna, 2019; Bishop et al., 2022a; 2022b). 
Although intestinal parasitic infections may contribute to 
malnutrition (Omitola et al., 2016), they are not the sole 
determinant of underweight status in this population; as other 
factors such as inadequate diet, poor living conditions, and other 
illnesses could interplay towards the development of low BMI 
(Ghosh, 2020). 
 
Conclusion 
This study found an occurrence of 13.3% of intestinal parasitic 
infections among almajiri children in Zaria, Kaduna State, Nigeria. 
The parasites responsible for the infections were Entamoeba 
histolytica (5.3%), Ascaris lumbricoides (2.7%), hookworms 
(2.7%), Hymenolepis nana (1.3%), Schistosoma mansoni (1.3%), 
and Trichuris trichiura (0.7%). Young almajiri children of 5-8 years 
were more infected, but higher risk was recorded among those 
older children of 9-12 years. Occurrence of the infections was not 
influenced by the locations where the children lived in Zaria. 
Significant risk factors of intestinal parasitic infections among them 
included lack of antihelminthic prophylaxis, lack of regular putting 
on of footwear, engagement in farming, especially on farmlands 
where untreated night soil was applied and lack of regular bath. 
Majority of the children (85.3%) had very low BMI, which was 
indicative of malnutrition. The low BMI was not statistically 
associated with the underlying intestinal parasitic infections. The 
health, education and general wellbeing of all children should 
become a collective and prioritized responsibility! 
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