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ABSTRACT  
Urinary schistosomiasis is a neglected tropical disease that is 
affecting the health of many children, especially in Nigeria. 
Awareness about schistosomiasis in some communities is low; 
hence more children undertake activities in unsafe bodies of water. 
This study determined the prevalence, socio-demography, risk 
factors and symptoms of urinary schistosomiasis among school 
children in Giwa and Makarfi LGAs. A total of 200 school children 
were enrolled in this study and each of them submitted 10 mL urine 
sample. Each urine sample was concentrated by centrifugation and 
the sediment was examined using a light compound microscope. 
Data collected were analyzed using IBM SPSS Version 23 at 95% 
confidence interval. Overall prevalence of urinary schistosomiasis 
in this study was 19(9.5%). Spatial prevalence was 10.0% and 
9.0% in Giwa and Makarfi LGAs respectively. There was no 
infection among the females (0.0%), but 13.5% of infection 
occurred among the males (P=0.003, OR =1.156). School children 
within the age-group of 18–19 years old had highest infection of 
20.0%, followed by 12.1% and 5.6% among those within age-
groups of 14-15 and 12-13 years old respectively. The infection 
was more occurring among children in junior secondary school 
(10.4%) than among those in senior secondary school (7.7%). 
Significant risk factors were irrigation farming, swimming, fishing 
and washing of clothes in rivers (P<0.05, OR >1). Significant 
symptoms of the disease among them included painful urination 
and terminal haematuria (P<0.05, OR >1). However, infected 
individuals mostly encountered frequent urination and abdominal 
pains (OR>1). Urinary schistosomiasis prevails in the study area. It 
is important to create widespread awareness and treatment 
intervention. 
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INTRODUCTION 
Schistosomes are blood flukes, which are trematode worms with 
complex multicellular nature (Edward and Andrew, 2002). Six 
species of Schistosoma have been recognized in human cases of 
schistosomiasis, which include Schistosoma haematobium, 
Schistosoma mansoni, Schistosoma japonicum, Schistosoma 
intercalatum, Schistosoma mekongi and Schistosoma guineensis 
(Jamjoom, 2006; Clerinx and Soentjens, 2017).  
 
There are two forms of schistosomiasis: namely, urinary 
schistosomiasis and intestinal schistosomiasis, depending on the 
species of schistosome which infected the host and its predilection 
site. Any of the forms of the disease is commonly called bilharzia, 

bilharziasis or snail fever (Jamjoom, 2006; Nour, 2010). 
Schistosomiasis affects majorly children who indulge in 
indiscriminate water activities and adults who practice unsafe 
irrigation farming system (Kanwai et al., 2011; Ibironke et al., 2012; 
WHO, 2022). 
 
Penetration of intact skin (i.e., dermo-invasion) by cercariae is the 
only known route of infection by schistosomes (WHO, 2022). When 
humans carryout activities with or in an infested water, the 
cercariae become attracted by the warmth of the body and lipids 
on the skin (Sakanari and Mckerrow, 2010). The life cycle of 
schistosomes is indirect and complex. These parasites require 
snails as intermediate hosts and man as definitive host (CDC, 
2012). 
Schistosomiasis is one of the major public health problems of 
humanity, which affects economic and social developments 
(Kanwai et al., 2011). It had been estimated that 200 million 
Schistosoma infections (mainly Schistosoma haematobium) occur 
in Africa, accounting for more than 97% of estimated global cases. 
The disease is now found in 78 countries (WHO, 2013; Brindley 
and Hotez, 2013; Mohager et al., 2014). Schistosomiasis is a 
persistent problem in many developing tropical countries (Hotez 
and Fenwick, 2009) like Nigeria because of the ecology that 
permits its transmission (SarkinFada et al., 2009). 
 
It is important to ensure that the health of school children is 
protected at all times. Their juvenile activities should be constantly 
checked in order to control their predisposition to diseases. This 
study provided information on the current status of urinary 
schistosomiasis among school children in Giwa and Makarfi LGAs, 
the factors that expose them to the infection and associated 
symptoms for proper planning and implementation of control 
measures. 
 
MATERIALS AND METHODS 
Study area and population 
The study was conducted in two Local Government Areas (LGAs) 
in Kaduna State, namely Giwa and Makarfi LGAs. Children in the 
areas often go to swim and fish in rivers and especially during the 
dry season. Children from selected schools were sensitized about 
schistosomiasis and the purpose of the study. Two hundred (200) 
consented school children between the ages of 8-17 years were 
enrolled. Ethical clearance for this study was obtained from Kaduna 
State Ministry of Health. Permission to conduct a school-based 
study was obtained from Kaduna State Ministry of Education, 
Science and Technology. 
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Collection of urine samples and administration of 
questionnaires 
Data on socio-demography, risk factors and symptoms of urinary 
schistosomiasis among the school children in the areas were 
collected using structured questionnaires. Urine samples (of about 
10 mL each) were collected from the 200 consented school 
children in wide screw-capped sample bottles. All the samples 
were examined at the Parasitology Laboratory in Department of 
Microbiology, Faculty of Life Sciences, Ahmadu Bello University, 
Zaria, Nigeria. 
 
Parasitological examination 
Each urine sample was transferred unto labeled sterile tube and 
centrifuged at 3000 revolutions per minute (rpm) for 5 minutes. 
Supernatant was discarded and the sediment was transferred onto 
clean glass slide by means of Pasteur pipette. Cover slip was 
applied and the wet mount was examined for characteristic eggs of 
Schistosoma haematobium with terminal-spines using ×10 and ×40 
objectives of the light compound microscope (Cheesbrough, 2009; 
Bishop et al., 2016). 
 
Statistical analysis 
Data obtained from the study subjects and the laboratory findings 
were subjected to Chi-square (χ2) and Odds ratio (OR) analyses 
using IBM SPSS version 23 at 95% confidence interval. Final 
results were simplified in tables. 
 
RESULTS 
Detection of terminal-spined eggs of Schistosoma haematobium 
(Plate I) confirmed the occurrence of urinary schistosomiasis 
among the school children in the study areas. There was higher 
occurrence of urinary schistosomiasis of 10.0% among children 
from Giwa LGA than among those from Makarfi LGA (9.0%) as 
shown in Table 1. 
All the infections were significantly found among the males (13.5%, 
P=0.003), but absent among the females (Table 2).  The oldest 
school children within the age group of 18-19 years old had the 
highest infection of 20.0%, followed by 12.1% among those 
between 14-15 years old. However, the youngest children between 
10-11 years old were not infected, but the differences in prevalence 
of disease based on age was not significant (P>0.05) as shown in 
Table 2. 
Children in junior secondary school had higher infection of 10.4% 
than others who were in senior secondary school (7.7%), but the 
difference was not statistically significant as shown in Table 2. 
In Table 3, all the infections were recorded among children who 
were not aware about the disease (9.7%), as those who were 
aware were not infected. Children that engaged irrigation farming 
(16.5%, P=0.007), swimming in unsafe rivers (16.9%, P=0.008), 
fishing (21.3%, P=0.002), and fetch water from rivers or streams 
(100.0%, P=0.008) were significantly more infected (OR >1) than 
others who did not expose themselves by not engaging in those 
activities. Also, children who washed their clothes in rivers had 
higher infection of 21.4% than others who washed clothes at home 
(8.6%), but the difference was not statistically significant (P>0.05). 
Significant symptoms of urinary schistosomiasis identified among 
the children in this study included painful urination (25.0%, 
P=0.003), and terminal haematuria (30.0%, P=0.001). Also, 
frequent urination (20.0%) and abdominal pain (12.5%) were more 
likely presented by the infected children (OR>1) as shown in Table 
4. 

 
Plate I: Microscopic Appearance of Egg of Schistosoma 
haematobium in Urine Sediment of a School Child from Giwa LGA, 
Kaduna State, Nigeria. 
 
Table 1: Prevalence of urinary schistosomiasis among school 
children in Giwa and Makarfi LGAs, Kaduna State 

 
 
Table 2: Socio-Demographic Distributions of Urinary 
Schistosomiasis among School Children in the Study Areas 
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Table 3: Risk factors of Urinary Schistosomiasis among school children in Giwa and Makarfi LGA, Kaduna State 

 
 
Table 4: Signs and Symptoms of Urinary Schistosomiasis among school children in Giwa and Makarfi LGAs of Kaduna State 

 

DISCUSSION 
Detection of terminal-spined egg of Schistosoma haematobium in 
urine sediment was an evidence of urinary schistosomiasis among 
the school children in Giwa and Makarfi LGAs in Kaduna State, 
Nigeria. The overall prevalence was of 9.5% in the current study 

was lower than reported prevalence of 12.3% in Lere LGA (Luka et 
al., 2001), 19.5% in Zaria (Omenesa et al., 2015), 12.3% in Jaba 
LGA (Bishop et al., 2016). However, there was more occurrence of 
the infection among school children from Giwa LGA than Makarfi 
LGA, indicating more exposure among them. 
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The infection was significantly found among the male children but 
absent among the females (P=0.003). The males were more at risk 
(OR=1.156) of acquiring the infection probably due to increased 
play habits in water bodies than the females. Female activities after 
school hours are closely monitored and restricted domestically, 
especially at puberty. This finding agrees with the some reports of 
higher occurrence of urinary schistosomiasis among males 
(Omenesa et al., 2015; Bishop and Ahmadu, 2018; Bishop and 
Akoh, 2018). 
The infection was higher among the older children of 18-19 years. 
Those in junior secondary school had more infection instead. 
Predisposition to infested water bodies by these categories of 
children caused an increase in the infection among them, as 
Omenesa et al. (2015) and Bishop and Ahmadu (2018) reported 
similar findings. 
 
A very small proportion of the school children had awareness of 
urinary schistosomiasis, and no infection was recorded among 
them. Probably, children who were aware about the disease kept 
away from unsafe water bodies. All the infections in this study were 
recorded only among those that had no awareness of the disease; 
hence they exposed themselves to the infested water bodies. 
Unawareness has been noted as a potential risk factor for the 
transmission of schistosomiasis (Bishop, 2017). 
 
The transmission of the disease to the children was facilitated by 
their predisposition to certain risk factors that included participation 
in irrigation farming, swimming, fishing, washing of clothes in 
rivers/stream, and fetching of water from rivers/streams. In 
conducting these water-based activities, the skin is exposed to 
cercarial penetration. Similar risk factors had been reported by 
Omenesa et al. (2015) and Bishop et al. (2023). 
 
Infected school children presented with evidence of painful 
urination and terminal haematuria (P≤0.05; OR>1), as well as 
frequent urination and abdominal pains OR>1). These symptoms 
had also been reported by Cheesbrough (2009), Dawaki et al. 
(2015), Bishop et al. (2016) and Bishop et al. (2023). However, 
terminal haematuria that is accompanied by pains as urine is 
passed out is often considered as classical sign of urinary 
schistosomiasis, especially in endemic areas (Van der Werf and de 
Vlas, 2004; WHO, 2016; Bishop et al., 2023). 
 
Conclusion 
The current study recorded an overall prevalence of 9.5% of urinary 
schistosomiasis among school children in the study area, 
comprised of 10.0% from Giwa and 9.0% from Markarfi LGAs. The 
male children were significantly more infected and more at risk 
(P<0.05, OR>1) of urinary schistosomiasis than the females. The 
infection occurred higher among those in the junior secondary than 
those in senior secondary school. Age-group of 18-19 years old 
had the highest occurrence of the infection but absent among the 
youngest children of 10-11years. 
The infection was found only among children who were not aware 
about the disease. Significant risk factor for urinary schistosomiasis 
among the study population were irrigation farming, swimming, 
fishing, washing of clothes in rivers/stream, and fetch of water from 
rivers/streams (P≤0.05; OR>1). 
Significant signs/symptoms of the infection identified among the 
children were painful urination, terminal haematuria, frequent 
urination and abdominal pains (P≤0.05; OR>1). 
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