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Abstract 
Schistosomiasis, a significant public health concern associated to trematodes of the genus Schistosoma, 
poses serious health risks in Nigeria. This study aimed to explore the prevalence of Schistosoma 
haematobium among individuals residing along the Hadejia River Valley, Jigawa State, Nigeria. A total 
of 317 participants were screened for the presence or absence of S. haematobium in the selected 
communities, with 167 from Majiya village and 150 from Argina village. The study included both 
children and adults of both sexes. The overall prevalence of S. haematobium was 42.3% in Majiya and 
48.5% in Argina village. Higher prevalence was observed among younger individuals compared to 
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older participants in both communities. Males exhibited a slightly higher prevalence than females. 
Individuals engaged in occupations other than farming showed higher infection rates than farmers. No 
statistically significant differences were found in prevalence based on age, sex, or occupation (p > 0.05). 
Praziquantel remains the drug of choice for treating S. haematobium infection. The overall cure rate 
two weeks after treatment with praziquantel was 96.8%. In this study, repeated doses of 40 mg/kg 
praziquantel achieved a complete cure rate of 100% in the study area. The findings indicate the need 
for immediate mass distribution of praziquantel and the provision of household toilet facilities. 
Schistosoma haematobium infection is confirmed to be present in the study area. 
 
Keywords: Efficacy, Praziquantel, River, Schistosomiasis, Treatment,  
 
 
INTRODUCTION 
Schistosomiasis is caused by trematode infections of the genus Schistosoma, with freshwater 
snails serving as the intermediate host (Oboh et al., 2018). Sub-Saharan Africa bears a 
significant burden of the disease, accounting for 85% of the global cases, with approximately 
200 million people infected, most of whom are children (Oboh et al., 2018). Nigeria has the 
highest burden in Africa, with an estimated 116 million affected individuals. Schistosomiasis 
is a neglected tropical disease endemic throughout Nigeria, affecting all age groups with 
varying prevalence and infection intensity (WHO, 2021). 
 
The disease is also prevalent in communities reliant on fishing or agriculture, where frequent 
contact with water increases the risk of infection (WHO, 2022). Transmission is closely linked 
to the presence of suitable freshwater snails that serve as intermediate hosts, allowing the 
parasite’s larval stage to develop; human contact with water containing these snails leads to 
infection (WHO, 2022). 
 
Currently, praziquantel is the drug of choice for treating schistosomiasis. It is highly effective 
in controlling schistosomiasis-related morbidity and works against the five Schistosoma 
species infecting humans (Ceto et al., 2011). Praziquantel, a pirozinoquinoline compound, has 
a proven safety and efficacy profile, supporting its widespread use. It is recommended that 
school-aged children and high-risk adults in communities with 10–50% prevalence receive 
treatment once every two years, while communities with prevalence exceeding 50% should 
administer the drug annually to both children and adults (WHO, 2006). Praziquantel has also 
been successfully implemented in numerous national control programs. 
 
However, there is growing evidence of emerging clinical resistance (McManus & Loukas, 
2008). Extensive use and reduced therapeutic efficacy of praziquantel are increasing globally, 
raising concerns about reliance on a single drug to treat a disease affecting over 200 million 
people (Chai, 2013). Countries such as Egypt (Barakat & Elmorshady, 2011), Zimbabwe (Midzi 
et al., 2006), and Cameroon (Tchuente et al., 2004)reported low cure rates. This underscores the 
need for sustained surveillance of praziquantel. Evaluating the drug’s efficacy requires 
understanding its activity across different parasite developmental stages. Laboratory studies 
have shown that praziquantel acts primarily against adult worms, while immature 
schistosomes (two to four weeks old) are less susceptible (Saboh et al., 1986). These findings 
highlight the importance of developing more potent drugs. Until such alternatives are 
available, continuous monitoring of praziquantel efficacy in endemic areas remains critical. 
The primary aim of this study was to explore the prevalence of urinary schistosomiasis among 
the study population and to evaluate the efficacy of a single dose of praziquantel in treating 
Schistosoma haematobium infection in the study area. 
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MATERIALS AND METHODS 
 
Study Area 
The study was conducted over a one-year period in two selected villages along the Hadejia 
Valley, Jigawa State, Nigeria. Both sites are endemic for schistosomiasis (Abubakar et al., 
2017). The research aimed to establish the relationship between infection prevalence and 
praziuantel treatment outcomes in the study area. Participants aged 5 years and above, up to 
65 years and older, were enrolled. Detection of Schistosoma haematobium infection was 
performed using Concentration Sedimentation Technique.  
 
Hadejia Local Government is in the northeastern part of Jigawa State and was formerly part 
of the old Kano State, created in 1967 (Ibrahim & Suleiman, 2025; Suleiman & Ibrahim, 2025). 
The area lies between 9°37′ E and 10°35′ E longitude and 13°02′ N latitude. It experiences a 
wet-and-dry climate, with rainfall occurring from June to September and a mean annual 
rainfall of 315 mm. The predominant soil type is clay-loam. River Hadejia provides water for 
irrigation and fish production. The local population primarily engages in farming, cultivating, 
while some are involved in livestock rearing (Gambo et al., 2020). 
 
Ethical Considerations 
The study was conducted in strict accordance with the ethical guidelines of the Ministry of 
Health, Jigawa State, Nigeria (MOH/PH/RAT/23/001). Informed consent was obtained from 
all participants, who were fully informed about the purpose and significance of the study 
before specimen collection. 
 
Study Population 
Sample size was determined using the single-population proportion formula, assuming a 
prevalence of 76.8% for Schistosoma haematobium(Abubakar et al., 2017). 

𝑛 = 𝑝(1 − 𝑃) (
𝑍

𝐸
)

2

 

𝑛 =  𝑠𝑎𝑚𝑝𝑙𝑒𝑠𝑖𝑧𝑒 
𝐸 =  𝑖𝑠𝑡ℎ𝑒𝑑𝑒𝑠𝑖𝑟𝑒𝑑𝑚𝑎𝑟𝑔𝑖𝑛𝑜𝑓𝑒𝑟𝑟𝑜𝑟 
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1.96

0.05
)
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  𝑛 =  274  
Screening of Subjects 
Participants from both selected villages were screened for the presence of Schistosoma 
haematobium. The study included both children and adults of both sexes. The objectives of the 
study were explained to participants to obtain informed consent. Urine samples were 
collected between 10:00 a.m. and 2:00 p.m., the period of peak egg excretion, while blood 
samples were also collected to determine the presence of malaria parasites (Cheesbrough, 
2014). Personal information, including name, sex, occupation, addressand the presence or 
absence of haematuria, was recorded for each participant. 
 
Administration of Questionnaires 
A total of 317 questionnaires were distributed to the subjects from whom blood samples were 
collected. Each questionnaire recorded personal details, including name, age, sex, address, 
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and occupation. Urine sample containers were labelled to correspond with the respective 
questionnaire numbers. 
 
Procedure for Urine Examination  
Quantitative analysis of single urine specimens was conducted using the Modified 
Concentration Sedimentation Technique to detect Schistosoma haematobium eggs 
(Cheesbrough, 2014). Participants were provided with specimen bottles for urine collection. 
Three drops of hypochlorite were added to each sample to prevent egg hatching before 
transportation to the Biology Laboratory, Department of Science Laboratory Technology, 
Binyaminu Usman Polytechnic, Hadejia, for examination. 
 
Ten millilitres (10 ml) of each urine sample were transferred into a clean, dry container and 
centrifuged at an RCF of 44.72 g. The supernatant was discarded, and a drop of the sediment 
was placed on a glass slide, then covered with a coverslip, and examined microscopically 
under low power (×10). The number of eggs in each preparation was recorded (Cheesbrough, 
2014). 
 
Treatment of Infected Individuals 
Ethical clearance for drug administration was obtained from the Ethical Clearance Committee 
of the Jigawa State Ministry of Health. Drug administration was supervised by the local 
medical officer of the hospital, who served as a research assistant. Praziquantel, manufactured 
by Alpa Laboratories Limited for La-Lid Pharmaceutical Limited, was sourced through the 
company’s sales representative. 
 
Infected participants received a single dose of praziquantel at 40 mg/kg, regardless of 
infection intensity. Participant weights were measured using a standard bathroom scale. Since 
praziquantel tablets are supplied as 600 mg, they were subdivided into halves (300 mg) and 
quarters (150 mg) to achieve the required dosage. Participants were observed swallowing the 
tablets with water to ensure adherence. 
Urine samples from treated participants were re-examined two weeks post-treatment to 
identify cured and uncured individuals. Cure rate (CR) was calculated following the method 
described by Tchuente et al. (2004).A participant was considered cured if they excreted 0, 1, 2, 
or 3 eggs after two weeks (Hatz et al., 1990).  

CR = 
% 𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 𝐵𝑒𝑓𝑜𝑟𝑒 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡− % 𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 𝑎𝑓𝑡𝑒𝑟  𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡

% 𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 𝐵𝑒𝑓𝑜𝑟𝑒 𝑇𝑟𝑒𝑎𝑡𝑚𝑒 𝑛𝑡
× 100% 

 
Statistical Analysis 
Data were analyzed using SPSS software at a significance level of p < 0.05. Associations 
between variables were assessed using the Chi-square (χ²) test to understandthe relationships 
between infection prevalence and factors such as sex, age, and occupation. 
 
RESULTS 
A total of 317 participants were screened for Schistosoma haematobium in the study 
communities, comprising 167 from Majiya village and 150 from Argina village. Both children 
and adults of both sexes were included. The overall prevalence of S. haematobium was 42.3% 
in Majiya and 48.5% in Argina. 
 
Table 1 shows prevalence based on age. In both communities, children exhibited higher 
prevalence than adults. In Majiya, the highest prevalence was observed in the 5–15 years age 
group (36.5%), while the lowest was in the 56–65 years age group (1.2%). Similarly, in Argina, 
prevalence was highest among those aged 5–15 years (52.0%) and lowest among individuals 
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aged 36–45, 46–55, 56–65, and 66 years and above (0.7%). No statistically significant difference 
was observed based on age (p > 0.05). 
 
Table 2 presents prevalence by sex. Males showed slightly higher prevalence than females in 
both communities. In Majiya, prevalence was 35.9% in males and 34.7% in females. In Argina, 
males had a prevalence of 36.7%, while females had 36.0%. The differences were not 
statistically significant (p > 0.05). 
 
Table 3 illustrates prevalence by occupation. Individuals engaged in occupations other than 
farming had higher prevalence in both communities. In Majiya, prevalence was 41.3% among 
other occupations compared to 29.3% among farmers. In Argina, prevalence was 68.0% in 
other occupations and 4.7% among farmers. No significant difference was observed in 
prevalence based on occupation (p > 0.05). 
 
Table 1: Prevalence of Schistosoma haematobium based on Age 

 Majiya  Village Argina Village  
Age NE NI PR (%) NE NI PR (%) 

05 – 15 36 61 36.5 111 78 52.0 
16 – 25 32 24 14.3 27 21 14.0 
26 – 35 21 14 8.4 8 6 4.0 
36 – 45 17 11 6.6 1 1 0.7 
46 – 55 7 6 3.6 1 1 0.7 
56 – 65 3 2 1.2 1 1 0.7 
P value =0.0729     P value = 0.9754  0.7 

Overall 167 118 42.3 150 109 48.5 

Key:PR = Prevalence, NI = Number Infected, NE = Number Examined,(%) = Values in parentheses indicate 
percentage. There was no significant difference (p > 0.05) in the prevalence of Schistosoma haematobium based on 
age. 

 
Table 2: Prevalence of Schistosoma haematobium based on Sex 

 Majiya Village  Argina Village  
Sex NE NI PR (%) NE NI PR (%) 

Male 86 60 35.9 73 55 36.7 
Female 81 58 34.7 77 54 36.0 
P value = 0.9140     P value = 0.8737   

Overall 167 118 42.3 150 109 48.5 

Key:PR = Prevalence, NI = Number Infected, NE = Number Examined,(%) = Values in Parenthesis are Percentage. 
There was no significance difference (p˃0.05) in the prevalence of Schistosoma haematobium based on sex. 

 
Table 3: Prevalence of Schistosoma haematobium based on Occupation 

 Majiya Village  Argina Village  
Occupation NE NI PR (%) NE NI PR (%) 

Farming 62 49 29.3 10 7           4.7 
Others 105 69 41.3 140 102           68.0 
P value = 0.5307    Pvalue = 0.9374   

Overall 167 118 42.5 150 109 48.5 

Key:PR = Prevalence, NI = Number Infected, NE = Number Examined,(%) =Values in Parenthesis are Percentage. 
There was no significance difference (p˃0.05) in the prevalence of Schistosoma haematobium based on occupation. 

 
Table 4 presents the prevalence of Schistosoma haematobium by age before treatment in the two 
communities. The overall prevalence was 85.0%, with the highest prevalence observed among 
children aged 5 to 15 years (52.1%) and the lowest among older individuals aged 66 years and 
above (0.4%). No significant difference was found in prevalence based on age before treatment 
(p > 0.05). 
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Table 5 shows the cure rate among subjects infected with Schistosoma haematobium two weeks 
after treatment with a single dose of praziquantel. In this study, individuals were considered 
cured if they excreted 0, 1, 2, or 3 eggs two weeks post-treatment. 
A total of 267 individuals were infected with Schistosoma haematobium before treatment (Table 
4), and 225 of these subjects received a single dose of praziquantel at 40 mg/kg. Urine samples 
from treated individuals were examined two weeks after treatment to determine cure rates. 
The overall cure rate was 96.8%. Complete cure (100%) was observed among subjects aged 26 
to 35, 36 to 45, 46 to 55, 56 to 65, and 66 years and above. Children aged 5 to 15 years had a 
cure rate of 94.6%, while those aged 16 to 25 years had a cure rate of 83.7%. There was no 
significant difference in cure rate based on age two weeks after treatment (p > 0.05). 
 
Table 4: Prevalence of Schistosoma haematobium Based on Age before Treatment  

Age Ranges (Yrs) NE NI PR Before Treatment (%) 

05 – 15 147 139 52.1 
16 – 25 59 45            16.9 
26 – 35 29 20             7.5 
36 – 45 18 12             4.5 
46 – 55 8 7             2.6 
56 – 65 4 3             1.1 
66 – Above 2 1             0.4 
P value=0.8922    

Overall 267 227             85.0 

Key: NE = Number Examined, Yrs = Years, PR = Prevalence, NI = Number Infected, (%) = Values in parentheses 
indicate percentage. There was no significant difference (p > 0.05) in the prevalence of Schistosoma haematobium 
based on age before treatment. 

 
Table 5: Cure Rate of People Infected with Schistosoma haematobium Two Weeks after 
Treatment with Praziquantel 

Age Ranges 
(Yrs) 

PR Before 
TR 

Total 
Reported 
for 
Screening, 
2 Wks After 
TR 

Subjects Still NC 
(Infected) 

PR After TR CR CR of 
Subjects 
NC 2 Wks 
After 
Second TR 

05 – 15 52.1 145 4 2.8 94.6      100 
16 – 25 16.9 35 2 5.7 83.7      100 
26 – 35 7.5 22 --- --- ---       --- 
36 – 45 4.5 14 --- --- ---       --- 
46 – 55 2.6 6 --- --- ---       --- 
56 – 65 1.1 2 --- --- ---       --- 
66 – Above 0.4 1 --- --- ---       --- 
P value=0.       

Overall 85.0 225 6 2.7 96.8      100 

Key = Yrs = Years, PR = Prevalence, Wks = Weeks, TR =Treatment, NC = Not Cured, CR = Cure rate. There was 
no significance difference (p˃0.05) in the cure rate of Schistosoma haematobium based on age two weeks after 
treatment. 

 
DISCUSSION 
Prevalence of Schistosoma haematobium in the Study Area 

The study recorded overall prevalence rates of 42.3% in Majiya village and 48.5% in Argina 
village. This moderate prevalence may be attributed to the lowland nature of the area, which 
contains irrigated land that promotes the breeding of snail intermediate hosts, as surface water 
encourages snail proliferation and disease transmission (Udomah et al., 2015). The observed 
prevalence also reflects the inhabitants’ dependence on and frequent exposure to 
contaminated water (Bala et al., 2012). The study area is recognized as endemic for urinary 
schistosomiasis, as previously reported by Abubakar et al. (2017) in Hadejia River Valley, 
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Jigawa State, Nigeria. Endemicity in many rural regions is linked to poor sanitation, 
inadequate living conditions, ignorance, and frequent water contact with snail-infected rivers, 
streams, or ponds (WHO, 2003). 
 
The prevalence found aligns with reports from several endemic areas. For instance, Babamale 
(2018) reported 45.6% prevalence among school children in rural Kwara State, Nigeria, while 
Muhammad et al. (2019) found a 48.0% prevalence among pupils in Wamako, Sokoto State, 
Nigeria. Similarly, Keptcheu et al. (2020) reported 43.82% prevalence in children co-infected 
with urinary schistosomiasis and malaria in Cameroon. 
 
Conversely, the current findings are higher than those of Robert et al. (2016), who reported 
10.18% among schoolchildren in northeastern Nigeria, Omenesa et al. (2015) who reported 
19.5% in Bomo village, Zaria, and Anchau et al. (2020) who reported 34.4% among Qur’anic 
school pupils in Zaria, Kaduna State. On the other hand, this study’s prevalence is lower than 
Abubakar et al. (2015), who reported 66.9%, Abubakar et al. (2017) with 83.7% and 77.6% in 
two villages along Hadejia River, and Bala et al. (2012) who reported 74.0% in Abarma village, 
Gusau. Variations across locations may be due to climatic and ecological differences, 
including rainfall, temperature, and altitude, which influence vector survival and 
development (Udomah et al., 2015), as well as differences in water contact patterns (Yaro et al., 
2020). 
 
Age-related prevalence showed higher infection among younger individuals. In Majiya, the 
5–15 years age group had 36.5% prevalence, while those 56–65 years had 1.2%. In Argina, the 
highest prevalence of 52.0% occurred among 5–15-year-olds, while adults aged 36–45, 46–55, 
56–65, and ≥66 years had 0.7%. Increased prevalence in children is likely due to play habits 
and more frequent contact with water (Anchau, 2020). Infection rates decreased with age, 
possibly due to the development of immunity (Mudassir et al., 2017) and reduced egg output 
in older individuals (Bala et al., 2012). 
 
Prevalence by sex indicated slightly higher rates in males, suggesting both sexes are equally 
exposed to S. haematobium infection (Nwachukwu et al., 2018; Muhammad et al., 2019). In 
Majiya, males had 35.9% versus 34.7% in females; in Argina, males had 36.7% versus 36.0% in 
females. These findings indicate both genders are at similar risk, likely due to engagement in 
water-related activities (Nathaniel et al., 2016). Comparable results were reported by Okwori 
et al. (2014) in Gadabuke District, Toto LGA, with males showing higher prevalence (50%) 
than females (38.0%), and Muhammad et al. (2019) in Sokoto with males at 49.49% and females 
at 43.93%. Contrastingly, Oboh et al. (2018) and Cletus & Ukwubule (2016) reported slightly 
higher prevalence in females. 
 
Occupation-based prevalence showed higher infection among non-farming individuals. In 
Majiya, prevalence was 41.3% for other occupations versus 29.3% for farmers; in Argina, 68.0% 
versus 4.7%. Higher exposure among non-farmers may result from increased contact with 
cercariae-contaminated water (Bala et al., 2012). Lower prevalence in farmers may be due to 
protective clothing, use of tube wells, and reduced body exposure to water (Nathaniel et al., 
2016). Similar findings were reported by Okwori et al. (2014). However, contrasting results 
exist; Mudassir et al. (2017) and Bala et al. (2012) reported higher prevalence among children 
of farmers and farmers themselves. 
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Cure Rate after Treatment with Praziquantel 
Praziquantel remains the treatment of choice for schistosomiasis, despite reports of low cure 
rates in some regions (Stelma et al., 1997; Guisse et al., 1997). In this study, praziquantel efficacy 
was high, with an overall cure rate of 96.8% two weeks post-treatment. 
 
These results align with Abubakar et al. (2014), who reported 96.9% efficacy in Wasai Dam, 
Kano State, Robert et al. (2018) reporting 98.1% in Taraba State, and Kemel et al. (2019) 
reporting 96.4% in Ethiopia. Slightly lower cure rates were observed in other studies, 
including Dejenie et al. (2010) at 91.1% and Ojurongbe et al. (2014) at 77.6%. Variations may 
result from water exposure frequency, drug absorption, resistance, baseline infection 
intensity, sample size, study population, or drug brand (Hailegebrrial et al., 2021). 
 
Repeated 40 mg/kg dosing achieved 100% cure in this study, consistent with Abubakar et al. 
(2014) and Robert et al. (2018). Persistent infections after a single dose may be due to immature 
worms, which are less susceptible to praziquantel and later mature to excrete eggs (Anthony 
et al., 1999; Abubakar et al., 2014; Erko et al., 2012). 
 
CONCLUSION 
This study confirmed the presence of urinary schistosomiasis in the study area, highlighting 
its public health significance. Children are particularly susceptible, while both sexes are at 
risk. Higher infection rates were observed among individuals with non-farming occupations. 
Praziquantel is effective at 40 mg/kg, though repeated dosing may be necessary for complete 
cure. 
 
RECOMMENDATIONS 
Continuous monitoring of praziquantel efficacy in the study area is essential. Annual mass 
distribution of praziquantel should be implemented for all community members. Repeated 
dosing of praziquantel is recommended to achieve complete cure of schistosomiasis. 
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