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ABSTRACT
Background: Urogenital schistosomiasis (UgS) is a parasitic disease caused by Schistosoma 
haematobium and can lead to chronic ill-health. Nigeria is endemic for schistosomiasis, 
but epidemiology of UgS has not been studied in most states. This study was conceived 
with the aim to contribute towards an accurate national picture of UgS in Nigeria. The 
prevalence of UgS and the associated risk factors were for the first time investigated 
among primary school pupils in Jidawa and Zobiya communities of the Dutse Local 
Government Area (LGAs) of Jigawa State, Nigeria. 

Method: Focus group discussions with teachers and parents were conducted. After 
obtaining written consent from parents, questionnaires were administered to pupils 
to obtain socio-demographic data and information on water contact activities. Urine 
samples (279) were collected and processed by the urine filtration technique to evaluate 
haematuria and the presence of S. haematobium eggs. 

Results: Prevalences of 65.7% (90/137) and 69.0% (98/142) were recorded in the Jidawa 
and Zobiya communities, respectively. In both communities, there was a significant 
association between gender and UgS: 63.3% of the infected pupils were males as 
compared to 36.7% females (χ2 = 5.42, p = 0.020). Grade 5 students had a significantly 
higher prevalence (χ2 = 17.919, p = 0.001) (80.0%) compared to those in grades 2, 3, 4, 
and 6 (63.8%, 66.7%, 61.5%, and 64.6%, respectively). Water contact activities showed 
that pupils involved in fishing, irrigation, and swimming were at greater risk of becoming 
infected in Jidawa and Zobiya, with odds ratios (risk factors) of 5.4 (0.994–28.862) and 
4.1 (1.709–9.862), respectively (p = 0.05).
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Conclusion: Both the Jidawa and Zobiya communities of the Dutse LGAs of Jigawa 
State are hyperendemic for UgS. In collaboration with the State Ministry of Health, mass 
administration of praziquantel was carried out in the Jidawa and Zobiya communities 
after this study.

INTRODUCTION
Schistosomiasis is a chronic and debilitating neglected tropical disease that is caused by water-
borne digenetic trematodes of the genus Schistosoma. The five medically important species are 
Schisotosoma haematobium, S. mansoni, S. japonicum, S. mekongi, S. guineensis, and S. intercalatum 
[1, 2]. The first three are the most relevant from a global health perspective. Adult male and female 
schistosomes reside in the blood system, specifically the vesical venous plexus of the bladder (S. 
haematobium) or mesenteric vessels of the gastrointestinal tract (S. mansoni and S. japonicum). 
At these sites, mated female worms lay eggs, which are expelled via urine or feces, respectively, 
into the environment [3, 4]. In freshwater, the eggs hatch to release miracidia, which seek out 
and penetrate intermediate snail hosts. In the appropriate host, asexual reproduction leads to the 
development of sporoscysts and their terminal differentiation as cercariae. Cercariae are released 
back into the water in response to sunlight and penetrate human skin to establish themselves in 
the systemic circulation as schistosomula. These mature in the liver into adult worms that end up 
in the blood vessels around the bladder or intestines to continue the cycle [4–6]. 

Whereas S. haematobium is responsible for urogenital schistosomiasis (UgS), the other two species 
cause intestinal schistosomiasis (IS). Both forms of the disease can lead to chronic and morbid ill-
health that may lead to low self-esteem and stigmatization. UgS is associated with haematuria 
in children and adults, with haematospermia and painful ejaculation in adult males, and with 
abnormal vaginal discharges and pelvic discomfort in females [6–11].

UgS and IS are major public health problems affecting over 230 million people living in 54 tropical 
and sub-tropical countries, mostly in rural regions [8, 12, 13], with an estimated cost of 1.4 million 
disability-adjusted life years (DALYs) [14]. Schistosomiasis in females, known as female genital 
schistosomiasis (FGS) or gynaecological schistosomiasis, is gaining particular attention due to 
evidence linking FGS with increased risk of HIV acquisition and the development of cervical cancer 
[15], showing FGS to be an emerging sexual and reproductive health problem.

With over 25 million people infected, Nigeria has the highest endemicity for schistosomiasis in the 
world, and UgS is the leading form of the disease [16, 17]. Schistosomiasis was first documented 
in any part of modern-day Nigeria in 1881 in the old Borno Empire, which is comprised of regions 
that form the present Borno State in North-Eastern Nigeria [18] and has since been shown to 
be widespread across the country, although prevalence varies by district [19]. In spite of mass 
chemotherapeutic programs with praziquantel (PZQ) that are aimed at reducing morbidity, 
the prevalence of the disease in Nigeria may be increasing due to poverty, poor public health 
infrastrucutres, and low literacy levels [20]. For many communities, including for Jigawa State, 
there is little information on the prevalence or incidence of the disease [19], including for high-risk 
school-age children, and this is a serious hindrance to control efforts. Accordingly, this study was 
designed to investigate the prevalence and risk factors associated with UgS among primary school 
pupils in Jidawa and Zobiya, which are rural communities in Dutse Local Government Area of 
Jigawa State, Nigeria, which have not been previously investigated for schistosomiasis. In addition, 
these communities have a large earth dam used for agricultural purposes including irrigation, 
fishing, and the provision of drinking water for livestock, hence, the choice of Jidawa and Zobiya for 
this study. Furthermore, the dam water is used by locals for bathing and other domestic purposes, 
putting them at high risk of being infected by any water-borne pathogens present in the reservoir. 
Reports abound on the contribution of agricultural dams to high prevalence of schistosomiasis [21, 
22]. This study provides the first dataset on the prevalence and the risk factors of UgS in Jigawa 
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State and serves as baseline data for planing schistosomiasis control programs according to the 
World Health Organization (WHO) recommendations. 

MATERIALS AND METHOD
CONSENT AND ETHICS

Ethical clearance was granted by the Ethics Committee of the Federal University, Dutse, Jigawa 
State, Nigeria. In addition, approval for the study was obtained from the Department for Neglected 
Tropical Diseases of Jigawa State Ministry of Health. Stakeholders at the study communities, 
including community heads, local Department for Health officials, teachers, parents, and 
community residents, were adequately informed about schistosomiasis and the purpose of the 
study via health outreach and sensitization visits to the communities by our team.

STUDY AREA

The study was conducted in two communities, Jidawa and Zobiya, both in the Dutse local 
government area of Jigawa State, Nigeria. Jigawa is a State in Nothern Nigeria (Figure 1A). The 
state comprises 27 local government areas (LGAs) of which Dutse is one (Figure 1B). Jidawa is 
located at latitude 11°44’60’’N and longitude 9°15’18’’E, and Zobiya at latitude 11°44’59’’N and 
longitude 9°15’13’’E (Figure 1C). The two communities are drained by streams and ponds, and 
monthly temperatures vary between 14–38.5°C, with the maximum temperature experienced 
during the hottest month of April. The dry season starts early November and usually ends mid-
June, and the rainy season lasts from late June to early October. The rainy season is the period 
for intensive agricultural activities (crops, livestock, and fishing). Lack of potable water is a major 
contributor to the prevalence of schistosomiasis [23]. There is no source of potable drinking water, 
and residents rely on the Warwade dam, an embankment near Warwade town (Figure 1C) that 
was built in the early 1970s. The Warwade dam area, Jigawa State, was previously reported to be 
a habitat for freshwater snails, including those that transmit Schistosoma [24].

Figure 1 Map of the study 
locations (Source: GIS and 
Remote Sensing Software 
Arc Map 10.1 Department of 
Geography ABU, Zaria). (A) Map 
of Nigeria showing Jagawa 
State, a state in Northern 
Nigeria, which is has been 
identified as one of the few 
states lacking data on the 
prevalence of schistosomiasis 
[19]. (B) Detailed map of 
Jigawa State showing the 
local government areas 
(LGAs). The study locations 
are communities in Dutse 
LGA (yellow colour). (C) The 
expanded map of Dutse LGA 
showing the study area. The 
study communities were 
Jidawa and Zobiya, which are 
approximately 2 km apart 
and both walking distances 
from Warwade dam that is 
in between the communities. 
Warwade dam is a water 
body used by the locals for 
recreational, fishing, and 
agricultural purposes, and it 
was recently reported to be 
heavily infested with snails that 
transmit UgS [24].
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STUDY POPULATION AND SAMPLING TECHNIQUE 

This study is a cross-sectional survey involving primary/elementary school children of grades 2–6, 
their parents, and classroom teachers of two elementary schools, one in each of the Jidawa and 
Zobiya communities. The number of pupils to be included in the study was calculated using the 
single proportion sample size formula with an assumption of a 95% confidence interval (CI) [25].

2

2

× (1- )
n

Z p p
moe

=

Z = 1.96 (at 95% CI level)

p = 0.05 (prevalence of UgS in Jigawa State is 5% [26]

moe = 0.05 (margin of error)

2

2

1.96 × 0.05(1-0.05)
n 73

0.05
= =

The estimated minimum sample size required for this study was 73 pupils from both schools. 
In order to make our study more robust and to accommodate participant withdrawal/dropout, 
we multiplied the estimate by four. Accordingly, 146 pupils were recruited by systematic random 
selection from each of the elementary schools at Jidawa and Zobiya, making a total of 292 pupils. 
The parents of the selected children were contacted to participate in focus group discussions (FGD) 
and to provide information on the study. Parents were also asked to participate in the survey. 
Signed informed consent from all the study participants (pupils, parents, and teachers) was 
obtained. All participants were assigned a unique study ID number. 

SOCIO-DEMOGRAPHIC, KNOWLEDGE, ATTITUDE, AND PRACTICE (KAP), AND RISK 
FACTOR ASSESSMENT

Structured questionnaires were administered verbally in the Hausa language to both parents 
and pupils. Information on socio-economic status and parental KAP were obtained from parents. 
The parent-specific questionnaire also posed questions such as level of education, vocation, and 
knowledge on the cause/transmission of UgS and how it can be prevented and treated. Information 
on demography, child KAP, and risk assessment was obtained from the pupil questionnaires. Pupils 
were also asked about their age, grade level, water contact activities, after school routines, and 
symptoms of UgS and their effects. In the questionaire (supplemental material), UgS was reffered 
to as bilharzia and fitsarin tsagia ( UgS in Hausa language). 

SAMPLE COLLECTION AND PARASITOLOGICAL ANALYSIS 

Each pupil was given a sterile transparent capped urine sample container that was labelled 
with the same unique ID number as on the respective questionaires. The pupils were carefully 
instructed on how to dispense 20 mL mid-stream urine into the sample container. All collections 
were made in a designated area within the school premises between 1000 and 1400 h local 
time and processed immediately after visual inspection for the presence or absence of macro-
haematuria. The timing was to ensure that the pupils had already engaged in physical activities, 
which promotes maximum excretion of parasite eggs [27]. Urine samples <7 mL were not used for 
parasitological analysis. All the children recruited for this study were treated with 40 mg/kg PZQ 
(Biltricide, Batch No. M94901) under the supervision of community health workers. In addition, 
mass administration of PZQ to children in Jidawa and Zobiya communities was suggested to the 
State Ministry of Health.

The urine filtration technique as recommended by the WHO for the detection of Schistosoma 
haematobium eggs in urine was used [28, 29]. Briefly, 10 mL of a urine sample was aspirated into 
a syringe containing a few drops of Lugol’s iodine solution and agitated for 15 seconds to stain 
any S. haematobium eggs present. The sample was then gently forced through a 12-µm pore size 
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polycarbonate membrane filter (Merck KGaA, Darmstadt, Germany) that was placed in a swinnex 
filter holder. Remnants of urine were removed by forcing air through the filter membrane using an 
empty syringe. The filter holder was unscrewed and the filter membrane removed with the aid of 
forceps, placed on a microscope slide, and viewed at ×400 magnification. The schistosome eggs 
were seen as orange oval shapped bodies, and the egg counts/10 mL of urine were documented. 
Egg counts were adjusted to 10 mL for urine samples ≥7 mL but <10 mL.

STATISTICAL ANALYSIS

The completeness of the questionaires was checked and the data were entered into Microsoft 
Excel and loaded into SPSS version 20.0 (IBM) for statistical analysis. The Pearson Chi-Square (χ2) 
was used to compare differences in prevalence between age groups, gender, parents’ occupation, 
and education level. The association between water contact activities and the prevalence of 
infection was determined using binary logistic regression analysis to obtain the odds ratios. 
Statistial significance was set at p < 0.05.

RESULTS
For Jidawa and Zobiya there is one elementary school in each community, and both were enrolled 
for this survey. A total of 292 pupils (ages 5–16 years) were selected for the study. Prior to 
commencement of sample collection, our team, including health care officials from the Jigawa 
State Ministry of Health, visited the study communities on three three occasions for the following 
purposes: (1) familiarisation visits to get acquainted with the location and to meet with the 
community heads, the head teachers, and the leaders of the parent-teacher associations, (2) 
community-wide sensitisation on the proposed study using public address system, (3) carrying 
out the FGDs and administration of questionaires. Parents provided consent, completed the 
questionnaire on parental KAP and socio-economic profiling, and volunteered in the FGDs. Of the 
114 parents that responded, just 11.2% were partly aware of the cause of UgS, the preventive 
behaviours or the availability of treatment (Figure 2A). Of the 292 pupils who were given the 
questionnaire, 290 responded, and of these, just 2% were partially correct on the KAP for UgS 
(Figure 2B). The breakdown shows that among answers correctly answered, knowledge of 
treatment was highest (13 of 19 correct answers), followed by prevention (4/19), and cause (2/19) 
of UgS. None of the respondents had any knowledge of the UgS transmission cycle, and in the rare 
cases that the parents had any applicable knowledge, it was rarely imparted on the children. The 
latter observation suggests that information should not be targeted (solely) at parents and that 
the children should be eductated directly on the causes and prevention of UgS in school. 

Figure 2 The proportion of 
participants with adequate 
knowledge of KAP on UgS. 
(A) Parents. (B) Children. The 
participants were asked 
in the local language via 
a questionnaire about 
knowledge of schistosomiasis 
(described as blood in urine), 
its cause, whether they know 
that treatment is available 
for it, how it is contracted/
transmitted, how it can be 
prevented, their feelings/
concerns (attitudes) towards 
the disease, and their water 
contact activities/behavior 
(practice). Those with one 
correct response were coded 
as Yes and those with not 
a single correct response 
as NO. The results revealed 
that approximately 89% and 
98% of adults and children, 
respectively, in the study 
communities lack adequate 
KAP on UgS.
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Of the 292 pupils enrolled, 283 provided urine samples, of which 279 samples met the criteria 
(urine sample volume not less than 7 mL) for analysis. Of the 279 samples, 83 showed visible/
macro haematuria, and the remaining 196 appeared normal (Figure 3A). Each sample was 
subjected to microscopy for visualisation and counting of S. haematobium eggs: 188 were 
positive for the parasite eggs (Figure 3B), resulting in an overall prevalence of 67.3% across both 
communities (Jidawa and Zobiya, 69.0% and 65.7%, respectively; Table 1). Among the 188 egg-
positive samples, 82 were visibly haematuric, whereas 106 were not (Figure 3B): interestingly, one 
of the samples with visible haematuria was devoid of S. haematobium eggs (Figure 3B). 

Figure 3 Physical analyses 
of urine samples. (A) Visual 
inspection showing the extent 
of haematuria in representative 
samples. (B) Microscopy 
evaluation for identification of 
S. haematobium egg-positive 
samples. Urine samples 
were separated based on 
the presence or absence of 
visible haematuria and S. 
haematobium eggs. The results 
show that one of the 83 (1/83) 
children with haematuria 
was apparently not due to 
UgS, while haematuria in the 
remaining 82 was contributed 
to by UgS. As many as 106/196 
of the non-visibly haematuric 
samples were positive for S. 
haematobium eggs, confirming 
that haematuria is not a 
reliable diagnostic of UgS.

Table 1 Relationship between 
demographic characteristics 
and behavior (water contact 
activity) on prevalence of 
urinary schistosomiasis among 
school-aged children in 
selected communities in Jigawa 
State, Nigeria.

LOCATION JIDAWA (%) ZOBIYA (%) TOTAL (%)

Overall 90/137 (65.7) 98/142 (69.0) 188/279 (67.3)

Age group

5–7 7/10 (70.0) 47/63 (74.6) 54/73 (80.0)

8–10 25/45 (55.5) 34/50 (68.0) 59/95 (62.1)

11–13 55/75 (73.3) 17/29 (58.6) 72/104 (69.2)

14–16 3/7 (42.9) 0/0 (0.0) 3/7 (42.9)

P-value 0.127 0.300 0.253

Gender

Female 33/60 (55.0) 36/59 (61.0) 69/119 (58.0)

Male 57/77 (71.4) 62/83 (74.7) 119/160 (74.4)

P-value 0.020 0.080 0.005

Grade Level 

2 18/30 (60.0) 19/28 (67.9) 37/58 (63.8)

3 18/35 (57.4) 26/31 (83.9) 44/66 (66.7)

4 12/22 (54.5) 20/30 (66.7) 32/52 (61.5)

5 25/25 (100.0) 19/30 (63.4) 44/55 (80.0)

6 17/25 (68.0) 14/23 (60.9) 31/48 (64.6)

P-value 0.001 0.035 0.003

Water contact activity

Washing 0/19 (0.0) 30/44 (68.2) 30/63 (47.6)

Irrigation farming 29/39 (74.4) 25/36 (69.4) 54/75 (72.0)

Fishing 0/0 (0.0) 4/4 (100.0) 4/4 (100.0)

Swimming 61/79 (77.2) 39/45 (86.7) 100/124 (80.6)

None 0/0 (0.0) 0/13 (0.0) 0/13 (0.0%)

P-value 0.001 0.001 0.001
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The Lugol’s iodine stained the eggs and made them distinct for counting under the microscope 
(Figure 4A and B). The estimated dimensions of the eggs encountered were approximately 40–
70 µm in width × 120–160 µm in length (Figure 4A and B) (i.e., within the expected size for S. 
haematobium) [9]. The average number of eggs in urine samples with no visible haematuria was 
much lower than those in haematuric urine samples (Figure 4A and 4B). In order to determine 
the intensity of infection in the sampled pupils based on WHO guidelines, a frequency table was 
constructed for the number of samples with 0, 1–49, and ≥50 eggs/10 mL of urine. The data 
revealed that approximately 97% had <50 eggs and 3% had ≥50 eggs (Figure 4C).

Analyses of the socio-demographic information of pupils showed that UgS is most prevalent 
among children of the age group 11–13 years (69.2% prevalence) in Jidawa and among children 
of the age group 5–7 years (74.6% prevalence) in Zobiya. With prevalence values of >50%, both 
communities are therefore categorised as being hyper-endemic to UgS. Overall, children aged 14–
16 years had the lowest prevalence, at 42.9% (Table 1). However, statistical analysis demonstrated 
that there was no association between the occurrence of infection and age group (χ2 = 5.7, p > 
0.05). Based on gender, prevalence among males and females was 74.4% and 58.0%, respectively 
(significant: χ2 = 5.4, p = 0.001; Table 1). With regard to grade level, fifth grade pupils showed the 
highest prevalence (80.0%); whereas, prevalence was least among fourth grade pupils (61.5%; χ2 
= 17.92, p = 0.03; Table 1). 

The prevalence of S. haematobium infection in relation to water contact activities among pupils 
was, in descending order, fishing (100.0%), swimming (80.6%), irrigation farming (72%), and 
washing (47.6%). Children not engaging in any of these activities had zero prevalence. There was 
a highly significant association between the occurrence of S. haematobium infection and water 
contact activity (χ2 = 38.7; p ˂ 0.05; Table 1).

Based on infection status, activities in freshwater bodies, such as swimming, washing, fishing 
in the resevoir, in addition to using the dam water for farm irrigation, were each associated 
with significant crude odds of infection with urinary schistosomiasis in Jigawa State, with the 
likelihood of increasing the odds of infection by 4- to 5-times in Jidawa (AOR = 5.4, 95% CI 
0.99–28.86, p = 0.05) and Zobiya (AOR = 4.1, 95% CI 1.71–9.86, p = 0.05; Table 2). Urinary 
schistosomiasis (AOR = 1.1, 95% CI 0.44–0.26, p = 0.001) was associated with gender in Zobiya 
but not in Jidawa (AOR = 0.7, 95% CI 0.12–0.12, p = 0.63). Individually, people in age groups 
11–13 years in Zobiya were at significantly higher crude odds of infection compared to other age 
groups across the two communities. In Jidawa, the age-related odds ratio are not significantly 
different (p = 0.07–0.69).

Finally, those individuals with obvious haematuria had higher infection rates (p = 0.001) with 
100% and 98.1% in Jidawa and Zobiya, respectively, compared to subjects without haematuria, 
showing lower infection rates of 39.74 and 52.2%, respectively, in the two communities (Table 3). 
This implies that an average of ~99% of haematuric children in both communities were infected by 
S. haematobium, while 46% of non-visibly haematuric children were actually infected. 

Figure 4 Intensity of UgS in the 
study communities. (A) and (B) 
Identification and counting of 
S. haematobium eggs in urine 
samples and comparison of egg 
density between positive urine 
samples with micro haematuria 
(A) and macro haematuria (B). 
Urine samples (10 mL) were 
filtered through a nucleopore 
membrane followed by 
addition of Lugol’s iodine 
solution to the membrane. The 
S. haematobium eggs were 
stained, making identification 
and diagnosis easy. (C) Parasite 
burden was based on WHO 
criteria [34]: 97% and 3% of 
the children have moderate 
(<50 eggs/10 mL) and high 
(≥50 eggs/10 mL) intensities of 
infection, respectively.
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DISCUSSION
The prevalence of UgS in Nigeria is location-dependent [18, 19]. In 1987, prevalence was as high 
as 90% in most parts of Nothern Nigeria but was negligible 500 km away in some South-Eastern 
states. Within Nigerian states there is also wide variation. For example, in Lagos state, prevalence 
was over 90% in Epe but less than 3% in Badagry [30]. Such variation makes estimating the 
national prevalence difficult and is compounded by the relatively slow pace of progress towards 
control of the disease, despite the availability of praziquantel as an effective chemotherapy [31]. 
It is, therefore, important to continue to expand surveillance for the disease, especially in those 
areas as yet unsurveyed. 

Given the proximity of Jidawa and Zobiya communities to the major water resource of the 
Wawade dam and the lack of available data on UgS for these communities, we investigated 
disease prevalence in the elementary school pupils of both communities. A previous report had 
shown that prevalence was ~5% in Jigawa State [26], but our data indicate an approximately 13-
fold higher prevalence value (67.3%; Table 1) for these two communities. This large difference is, 
in part, due to the fact that the previous study was hospital-based and only children attending 
treatment for other illnesses were recruited for the survey [26]; whereas, we perfomed community 
sampling, which would likely capture more people with UgS and provide the true picture of the 
disease in the communities.

High dropout or low response rates are a major concern in epidemiological surveys, depending 
on the study design, and a 70% response rate is considered desirable [32, 33]. In this study, we 
recorded a very low number of drop-outs; only two of the 292 selected participants were unable to 
participate due to health reasons. Four additional participants were excluded because their urine 
volumes were less than 7 mL. This high response rate (~96%) is attributable to the methodical 
pre-survey community sensitization and public enlightenment campaigns on the purpose of the 
study, involving the State Ministry of Health officials, clerics, teachers, and community leaders. 
Even though people are aware of the disease, based on the KAP data, 89% and 98% of parents 
and children, respectively (Figure 2A and 2B), lack any specific knowledge on its cause, how it is 

JIDAWA ZOBIYA

AGE GROUP AOR, % (95% CI) P-VALUE AOR, % (95% CI) P-VALUE

5–7 1.0 0.07 1.0 0.13

8–10 2.5 (1.68–4.08) 0.19 2.0 (1.26–4.21) 0.15

11–13 1.3 (0.18–3.65) 0.79 2.5 (1.03–5.14) 0.05

14–16  1.9 (0.41–9.49) 0.08 2.8 (0.20–5.55) 0.29

Gender

Male 2.33 (1.13–4.79) 0.021 1.9 (0.95–4.09) 0.08

Female 1.08 (0.86–2.33) 0.27 1.1 (0.44–3.26) 0.08

Water contact activity 5.4 (0.99–28.9) 0.007 4.1 (1.71–9.86) 0.005

Table 2 Predisposing factors 
to urinary schistosomiasis in 
Jigawa State, Nigeria (n = 279).

JIDAWA ZOBIYA

HAEMATURIA NUMBER EXAMINED NUMBER INFECTED 
(%)

NUMBER 
EXAMINED

NUMBER 
INFECTED (%)

Present 59 59 (100) 52 51 (98.1)

Absent 78 31 (39.7) 90 47 (52.2)

χ2- value 54.1 32.5

P-value 0.001 0.003

Table 3 Association between 
urinary schistosomiasis and 
haematuria among school-
aged children in selected 
communities in Jigawa State, 
Nigeria.
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contracted, the vectors, or treatment. Many survey participants view UgS as a natural/mysterious 
occurrence that almost every child experiences and is only curable via supernatural intervention. 
If our KAP data are representative of other communities, then it is recommended that state 
ministries of health incorporate public information regarding UgS as a key strategy towards 
its control and eradication in rural communities. It is clear that if (re)infection rates are to be 
brought under control, water-contact behaviour must change, and this is most easily achieved 
if both children and parents understand the risks and consequences. It could be argued that the 
information should be taught in shool and targeted particularly at the (somewhat older) children, 
who are the most at risk and will be the parents of the next generation, providing a long-term 
benefit by anchoring the understanding deeply into the community.

Macrohaematuria or visible blood in urine is considered a sign of UgS, most especially among 
school-age children [34]. In this study, just 83 (44%) of the 188 egg-positive urine samples had 
macrohaematuria of varying blood intensity (Figure 3A and 3B), while the remainder had no visible 
haematuria (Figure 3B). This observation underscores the unreliability of visual examination of 
urine samples as a diagnostic approach in the field. However, of those samples that were visibly 
haematuric, approximately 99% were egg-positive. Importantly, the egg counts in the urine 
samples with macrohaematuria were higher than in the urine samples without visible haematuria 
(Figure 4A and 4B). The implication of this is that in endemic regions it is fair to conclude that 
the presence of blood in urine of children serves as strong prognosis of UgS. Most of the infected 
children (97%) in the Jidawa and Zobiya communities had 20–48 eggs/10 mL of urine, whereas 3% 
showed ≥50 egg counts (Figure 4C), indicating moderate and high intensity of infection in these 
communities, respectively, based on the WHO classification [35]. In contrast to the samples with 
egg counts of ≥50/10 mL, which were all (100%) macrohaematuric, only 42% of samples with 
<50 eggs/10 mL were macrohaematuric. This observation clearly supports the Bayesian inference 
on hematuria and egg intensity in urine of individuals living in schistosomiasis-endemic foci [36]. 
A single participant, a 10-year-old male in Zobiya community, presented with macrohaematuria 
but was negative for S. haematobium eggs (Figure 3B). The cause of haematuria in this case may 
be due to other ailments, such as a bacterial infection or kidney disease. His family was advised 
to consult a physician.

The prevalence rate of infection of 67.3% determined in this study falls within the WHO 
classification ‘hyperendemic’ [35]. Prevalence values of 1–10%, 11–50%, and >50% are regarded 
as low, moderately, and hyper-endemic, respectively. The two communities have prevalences far 
greater than those determined earlier in Osun state (12.7%) [37], Benue State (42.6% in both 
Ogbadibo [38] and Katsina LGAs [39, 40]), and the Ipogun community of Ondo State (24.9%) 
[41]. Our prevalence data are more in line with the findings of other studies, which reported high 
prevalences of urinary schistosomiasis in rural areas of Nigeria: 75.6% in Ogbesi-Ekiti, Ekiti State 
[42] and 72.0% in Dutsinma, Katsina State [43].

The high rate of infection reported in the present study may be an indication of the rate of S. 
haematobium transmission in and around the Warwade dam and local streams. Locals depend 
on these water bodies for fishing, bathing, swimming, and other domestic needs, and the water 
contact provides opportunities for infection and reinfection. The infection pattern noted here 
showed a typical gender-related prevalence whereby males were infected more often than 
females [21, 41, 44]. This could be due to the higher tendencies of water contact activities 
among males through swimming, playing, and laundry in addition to the domestic activity of 
fetching water, which exposes both sexes to infection. Similar trends have been recorded in other 
endemic settings, both in Nigeria and elsewhere in Africa [12, 45], while other studies have found 
no significant differences in gender prevalence [46, 47]. Of note here, 13 children reported no 
water contact activities at all. The data revealed that this group of children are from homes where 
parents have some KAP for UgS (i.e., are aware of the cause and of preventive steps) and are 
mostly civil servants or businessmen. In addition, eight of these 13 children were familiar with the 
potential dangers of swimming by the dam. This observation illustrates the potential benefits of 
public education on the health implications of water contact regarding schistosomiasis. 
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UgS is most prevalent (80%) among children 5–7 years old in both Jidawa and Zobiya communities 
(Table 1). This is because most of the children are already engaged in water contact activities 
as early as pre-school age (5 years old and below), meaning that they are likely to have been 
exposed and infected before school enrolment. At the moment, state-level efforts on the mass 
administration of praziquantel mostly targets school-aged children. Our data is suggesting the 
need for the expansion of this policy to mandatorily include pre-school children. Reports on UgS 
amongst pre-school are still very scant, but the few available have painted an alarming picture. 
For instance, the prevalence of pre-school (<5 years old) UgS is as high as 60% in Falmado, Niger 
Republic [48] and 71% in Oyan, Nigeria [49]. Owing to our speculation on the high prevalence 
of pre-school UgS in the study location, we plan to next conduct a survey of UgS amongst pre-
schoolers in Jidawa and Zobiya communities. Finally, as a result of climate change and the 
consequent expanding habitats for vectors of infectious diseases [50], continued surveillance is 
highly recommended.

CONCLUSION
We have conducted the first community-based survey of UgS in Jigawa State, Nigeria. The 
results reveal that the study communities, Jidawa and Zobiya of Dutse LGA, are hyperendemic 
for UgS. The findings herein highlight the need for similar studies to be conducted in other 
communities in the state and nationally in order to have more accurate data with higher 
granularity, and a better plan for treatment and control programs. It should be noted that 
vocations such as fishing and irrigation farming were found to be important risk factors for 
UgS, but even more important is that we documented an alarmingly poor level of KAP on 
schistosomiasis (lack of knowledge on UgS cause, treatment, prevention, and risky activities 
such as swimming near the dam) among the community residents (children, parents, teachers, 
and community health workers). In these situaitons, it is recommended that local and state 
authorities include information and education as key components of any intervention stategy. 
Finally, after this study, we have collaborated with State Ministry officials to carry out a mass 
administration of praziquantel to the school children in Jidawa and Zobiya communities in April 
2021.

INSTITUTIONAL REVIEW BOARD STATEMENT 
The study was conducted according to the guidelines of the Declaration of Helsinki, approved by 
the Institutional Review Board (or Ethics Committee) of Federal University Dutse and Ministry of 
Health Jigawa State, Nigeria (Ref. No.: MOH/Sec/1.S/528/Vol. 1) on February 27, 2020.

DATA ACCESSIBILITY STATEMENT
The data presented in this study are available on request from the corresponding author. The data 
are not publicly available due to ethical considerations.

ETHICS AND CONSENT 
Informed consent was obtained from all subjects involved in the study.

FUNDING INFORMATION
This research was funded by Terumo Life Science Foundation, Japan (grant number FY2020).  
EOB is a recipient of Emerging Global Leader (K43) Award and supported by the Fogarty International 
Center of the National Institutes of Health under Award Number K43TW012015. The content of 
this manuscript is solely the responsibility of the authors and does not necessarily represent the 
official views of the National Institutes of Health.



11Balogun et al.  
Annals of Global Health  
DOI: 10.5334/aogh.3704

COMPETING INTERESTS
The authors have no competing interests to declare.

AUTHOR CONTRIBUTIONS 
Conceptualization, J.B.B., B.A., and E.O.B.; methodology, J.B.B., S.U.B., A.L., I.S.H., and A.U.A.; 
software, J.B.B., S.U.B., and B.A.; validation, E.O.B., C.R.C., Y.W., and H.P.D.; formal analysis, J.B.B., 
A.L., I.S.H., and M.M.D.; investigation, J.B.B. and B.A.; resources, E.O.B.; data curation, J.B.B., A.L., 
I.S.H., and M.M.D.; writing—original draft preparation, J.B.B. and E.O.B.; writing—review and 
editing, C.R.C., H.P.D, and E.O.B.; visualization, E.O.B.; supervision, E.O.B.; project administration, 
E.O.B.; funding acquisition, E.O.B. All authors have read and agreed to the published version of the 
manuscript.

AUTHOR AFFILIATIONS
J. B. Balogun    orcid.org/0000-0001-5644-8582 
Department of Biological Sciences, Federal University Dutse, P.M.B. 7156, Jigawa State, NG

B. Adewale    orcid.org/0000-0002-9811-0333 
Department of Public Health and Epidemiology, Nigerian Institute for Medical Research (NIMR), Lagos State, 
NG

S. U. Balogun    orcid.org/0000-0002-5011-2882 
Department of Human Anatomy, College of Basic Medical Sciences, Federal University Dutse, P.M.B. 7156, 
Jigawa State, NG

A. Lawan 
Department of Biological Sciences, Federal University Dutse, P.M.B. 7156, Jigawa State, NG

I. S. Haladu 
Department of Biological Sciences, Federal University Dutse, P.M.B. 7156, Jigawa State, NG

M. M. Dogara    orcid.org/0000-0003-3362-0452 
Department of Biological Sciences, Federal University Dutse, P.M.B. 7156, Jigawa State, NG

A. U. Aminu 
Jigawa State Ministry of Health, Block B, New Complex Secretariat, Takur Dutse, Jigawa State, NG

C. R. Caffrey    orcid.org/0000-0002-3234-9608 
Center for Discovery and Innovation in Parasitic Diseases, Skaggs School of Pharmacy and Pharmaceutical 
Sciences, University of California San Diego, 9500 Gilman Drive, La Jolla, CA 92093, USA

H. P. De Koning    orcid.org/0000-0002-9963-1827 
Institute of Infection, Immunity and Inflammation, College of Medical, Veterinary and Life Sciences, 
University of Glasgow, Glasgow G12 8TA, UK

Y. Watanabe    orcid.org/0000-0002-1729-5357 
Department of Biomedical Chemistry, Graduate School of Medicine, The University of Tokyo, Tokyo 113-0033, JP 

E. O. Balogun    orcid.org/0000-0002-2092-0045 
Center for Discovery and Innovation in Parasitic Diseases, Skaggs School of Pharmacy and Pharmaceutical 
Sciences, University of California San Diego, 9500 Gilman Drive, La Jolla, CA 92093, USA; Department of 
Biomedical Chemistry, Graduate School of Medicine, The University of Tokyo, Tokyo 113-0033, JP; Department 
of Biochemistry, Ahmadu Bello University, Zaria 2222, Kaduna State, NG

REFERENCES
1.	 Abe EM, Guan W, Guo Y-H, et al. Differentiating snail intermediate hosts of Schistosoma spp using 

molecular approaches: Fundamental to successful integrated control mechanism in Africa. Infect Dis 

Poverty. 2018; 7: 1–13. DOI: https://doi.org/10.1186/s40249-018-0401-z

2.	 Hirose Y, Matsumoto J, Kirinoki M, et al. Schistosoma mekongi and Schistosoma japonicum: differences 

in the distribution of eggs in the viscera of mice. Parasitol Int. 2007; 56: 239–241. DOI: https://doi.

org/10.1016/j.parint.2007.03.004

3.	 Nation CS, Da’dara AA, Marchant JK, Skelly PJ. Schistosome migration in the definitive host. PLoS Negl 

Trop Dis. 2020; 14: e0007951. DOI: https://doi.org/10.1371/journal.pntd.0007951

4.	 Ross AGP, Bartley PB, Sleigh AC, et al. Schistosomiasis. New Engl J Med. 2002; 346: 1212–1220. DOI: 

https://doi.org/10.1056/NEJMra012396

https://orcid.org/0000-0001-5644-8582
https://orcid.org/0000-0002-9811-0333
https://orcid.org/0000-0002-5011-2882
https://orcid.org/0000-0003-3362-0452
https://orcid.org/0000-0002-3234-9608
http://orcid.org/0000-0002-9963-1827
https://orcid.org/0000-0002-1729-5357
https://orcid.org/0000-0002-2092-0045
https://orcid.org/0000-0002-2092-0045
https://doi.org/10.1186/s40249-018-0401-z
https://doi.org/10.1016/j.parint.2007.03.004
https://doi.org/10.1016/j.parint.2007.03.004
https://doi.org/10.1371/journal.pntd.0007951
https://doi.org/10.1056/NEJMra012396


12Balogun et al.  
Annals of Global Health  
DOI: 10.5334/aogh.3704

5.	 Gryseels B, Polman K, Clerinx J, Kestens L. Human schistosomiasis. Lancet. 2006; 368: 1106–1118. DOI: 

https://doi.org/10.1016/S0140-6736(06)69440-3

6.	 McManus DP, Dunne DW, Sacko M, et al. Schistosomiasis. Nat Rev Dis Primers. 2018b; 4: 13. DOI: https://

doi.org/10.1038/s41572-018-0013-8

7.	 Abdel‐Naser MB, Altenburg A, Zouboulis CC, Wollina U. Schistosomiasis (bilharziasis) and male 

infertility. Andrologia. 2019; 51: e13165. DOI: https://doi.org/10.1111/and.13165

8.	 Colley DG, Bustinduy AL, Secor WE, King CH. Human schistosomiasis. Lancet. 2014; 383: 2253–2264. 

DOI: https://doi.org/10.1016/S0140-6736(13)61949-2

9.	 Gray DJ, Ross AG, Li Y-S, McManus DP. Diagnosis and management of schistosomiasis. BMJ. 2011; 342: 

d2651. DOI: https://doi.org/10.1136/bmj.d2651

10.	 Kjetland EF, Leutscher PD, Ndhlovu PD. A review of female genital schistosomiasis. Trends Parasitol. 

2012; 28: 58–65. DOI: https://doi.org/10.1016/j.pt.2011.10.008

11.	 Zida A, Briegel J, Kabré I, et al. Epidemiological and clinical aspects of urogenital schistosomiasis in 

women in Burkina Faso West Africa. Infect Dis Poverty. 2016; 5: 1–10. DOI: https://doi.org/10.1186/

s40249-016-0174-1

12.	 Amuta E, Houmsou R. Prevalence intensity of infection and risk factors of urinary schistosomiasis in pre-

school and school aged children in Guma Local Government Area Nigeria. Asian Pacific J Trop Med. 2014; 

7: 34–39. DOI: https://doi.org/10.1016/S1995-7645(13)60188-1

13.	 World Health Organisation. Schistosomiasis: Progress report 2001–2011 strategic plan 2013: 2012–

2020. https://apps.who.int/iris/handle/10665/78074.

14.	 GBD 2017 DALYs and HALE Collaborators Global regional and national disability-adjusted life-years 

(DALYs) for 359 diseases and injuries and healthy life expectancy (HALE) for 195 countries and territories 

1990–2017: A systematic analysis for the Global Burden of Disease Study 2017. Lancet. 2018; 392: 

11859–1922. DOI: https://doi.org/10.1016/S0140-6736(18)32335-3

15.	 Engels D, Chitsulo L, Montresor A, Savioli L. The global epidemiological situation of schistosomiasis and 

new approaches to control and research. Acta Trop. 2002; 82: 139–146. DOI: https://doi.org/10.1016/

S0001-706X(02)00045-1

16.	 Chitsulo L, Engels D, Montresor A, Savioli L. The global status of schistosomiasis and its control. Acta 

Trop. 2000; 77: 41–51. DOI: https://doi.org/10.1016/S0001-706X(00)00122-4

17.	 Ekpo UF, Hürlimann E, Schur N, et al. Mapping and prediction of schistosomiasis in Nigeria using 

compiled survey data and Bayesian geospatial modelling. Geospatial Health. 2013; 355–366. DOI: 

https://doi.org/10.4081/gh.2013.92

18.	 Cowper SG. Schistosomiasis in Nigeria. Ann Trop Med Parasitol. 1963; 57: 307–322. DOI: https://doi.org/1

0.1080/00034983.1963.11686184

19.	 Ezeh CO, Onyekwelu KC, Akinwale OP, et al. Urinary schistosomiasis in Nigeria: A 50 year review 

of prevalence distribution and disease burden. Parasite. 2019; 26: 19. DOI: https://doi.org/10.1051/

parasite/2019020

20.	 Ajakaye OG, Olusi TA, Oniya MO. Environmental factors and the risk of urinary schistosomiasis in Ile 

Oluji/Oke Igbo local government area of Ondo State. Parasite Epidemiol Control. 2016; 1: 98–104. DOI: 

https://doi.org/10.1016/j.parepi.2016.03.006

21.	 Atalabi TE, Lawal U, Ipinlaye SJ. Prevalence and intensity of genito-urinary schistosomiasis and 

associated risk factors among junior high school students in two local government areas around Zobe 

Dam in Katsina State Nigeria. Parasit Vectors. 2016; 9: 1–12. DOI: https://doi.org/10.1186/s13071-016-

1672-5

22.	 Lund AJ, Rehkopf DH, Sokolow SH, et al. Land use impacts on parasitic infection: A cross-sectional 

epidemiological study on the role of irrigated agriculture in schistosome infection in a dammed 

landscape. Infect dis poverty. 2021; 10: 1–10. DOI: https://doi.org/10.1186/s40249-021-00816-5

23.	 Ekanem EE, Akapan FM, Eyong ME. Urinary schistosomiasis in school children of a southern Nigerian 

community 8 years after the provision of potable water. Niger Postgrad Med J. 2017; 24: 201–204. DOI: 

https://doi.org/10.4103/npmj.npmj_136_17

24.	 Dogara M, Alhaji G, Balogun J, et al. Distribution and abundance of freshwater snails around 

an earth dam in Northern Nigeria. Authorea Preprints; 2020. DOI: https://doi.org/10.22541/

au.160649119.90595166/v1

25.	 Daniel W. Biostatistics: A Foundation for analysis in the health sciences. 7th ed. New York, NY: R Wiley; 

1999.

26.	 Bashir S, Usman U, Sani N, Kawo A. Prevalence of Schistosoma Haematobium among Population Aged 

1–25 Years Attending Rasheed Shekoni Specialist Hospital Dutse Jigawa State-Nigeria. J Pharm Biol Sci. 

2016; 11: 20–24. DOI: https://doi.org/10.9790/3008-1106012024

https://doi.org/10.1016/S0140-6736(06)69440-3
https://doi.org/10.1038/s41572-018-0013-8
https://doi.org/10.1038/s41572-018-0013-8
https://doi.org/10.1111/and.13165
https://doi.org/10.1016/S0140-6736(13)61949-2
https://doi.org/10.1136/bmj.d2651
https://doi.org/10.1016/j.pt.2011.10.008
https://doi.org/10.1186/s40249-016-0174-1
https://doi.org/10.1186/s40249-016-0174-1
https://doi.org/10.1016/S1995-7645(13)60188-1
https://apps.who.int/iris/handle/10665/78074
https://doi.org/10.1016/S0140-6736(18)32335-3
https://doi.org/10.1016/S0001-706X(02)00045-1
https://doi.org/10.1016/S0001-706X(02)00045-1
https://doi.org/10.1016/S0001-706X(00)00122-4
https://doi.org/10.4081/gh.2013.92
https://doi.org/10.1080/00034983.1963.11686184
https://doi.org/10.1080/00034983.1963.11686184
https://doi.org/10.1051/parasite/2019020
https://doi.org/10.1051/parasite/2019020
https://doi.org/10.1016/j.parepi.2016.03.006
https://doi.org/10.1186/s13071-016-1672-5
https://doi.org/10.1186/s13071-016-1672-5
https://doi.org/10.1186/s40249-021-00816-5
https://doi.org/10.4103/npmj.npmj_136_17
https://doi.org/10.22541/au.160649119.90595166/v1
https://doi.org/10.22541/au.160649119.90595166/v1
https://doi.org/10.9790/3008-1106012024


13Balogun et al.  
Annals of Global Health  
DOI: 10.5334/aogh.3704

27.	 Weber MC, Blair DM, Clarke V. The pattern of schistosome egg distribution in a micturition flow. Cent Afr 

J Med. 1967; 13: 75–88. http://zdhr.uz.ac.zw/xmlui/handle/123456789/1522.

28.	 Ngasala B, Juma H, Mwaiswelo RO. The usefulness of indirect diagnostic tests for Schistosoma 

haematobium infection after repeated rounds of mass treatment with praziquantel in Mpwapwa and 

Chakechake districts in Tanzania. Int J Infect Dis. 2020; 90: 132–137. DOI: https://doi.org/10.1016/j.

ijid.2019.10.031

29.	 World Health Organisation. The control of schistosomiasis: second report of the WHO Expert 

Committee [meeting held in Geneva from 8–15 November 1991]. World Health Organization; 1993.

30.	 World Health Organisation. Atlas of the Global Distribution of Schistosomiasis 17-Nigeria. World Health 

Organisation; 1987. https://apps.who.int/iris/handle/10665/37115.

31.	 Awosolu OB, Shariman YZ, Haziqah MTF, Olusi TA. Will Nigerians win the war against urinary 

schistosomiasis? Prevalence intensity risk factors and knowledge assessment among some rural 

communities in southwestern Nigeria. Pathogens. 2020; 9: 128. DOI: https://doi.org/10.3390/

pathogens9020128

32.	 Fincham JE. Response rates and responsiveness for surveys, standards, and the Journal. Am J Pharm 

Educ. 2008; 72: 1–3. DOI: https://doi.org/10.5688/aj720243

33.	 Morton SM, Bandara DK, Robinson EM, Carr PEA. In the 21st Century what is an acceptable 

response rate? Aust N Z J Public Health. 2012; 36: 106–108. DOI: https://doi.org/10.1111/j.1753-

6405.2012.00854.x

34.	 Knopp S, Ame SM, Hattendorf J, et al. Urogenital schistosomiasis elimination in Zanzibar: Accuracy of 

urine filtration and haematuria reagent strips for diagnosing light intensity Schistosoma haematobium 

infections. Parasit Vectors. 2018; 11: 552. DOI: https://doi.org/10.1186/s13071-018-3136-6

35.	 WHO Expert Committee. Prevention and control of schistosomiasis and soil-transmitted 

helminthiasis. World Health Organization technical report series. 2002; 912: i. https://apps.who.int/iris/

handle/10665/42588.

36.	 Midzi N, Bärenbold O, Manangazira P, et al. Accuracy of different diagnostic techniques for Schistosoma 

haematobium to estimate treatment needs in Zimbabwe: Application of a hierarchical Bayesian egg 

count model. PLoS Negl Trop Dis. 2020; 14: e0008451. DOI: https://doi.org/10.1371/journal.pntd.0008451

37.	 Bolaji O, Adeyeba O, Ojurongbe O, et al. Epidemiological Studies on Urinary Schistosomiasis in 

Osun State Nigeria. Int J Pharm Res Sch. 2014; 3: 655–662. https://www.ijprs.com/wp-content/

uploads/2018/09/IJPRS-V3-I1-00121.pdf.

38.	 Mbata T, Orji M, Oguoma V. The prevalence of urinary schistosomiasis in Ogbadibo local government 

area of Benue State Nigeria. Internet J Infect Dis. 2009; 7: 1–7. DOI: https://doi.org/10.5580/20e3

39.	 Houmsou R, Kela S, Suleiman M, Ogidi J. Endemicity and intensity of vesical schistosomiasis: 

Epidemiological profile of two Local Government Areas of Benue State-Nigeria. Internet J Health. 2009; 9: 

11. https://print.ispub.com/api/0/ispub-article/3566. DOI: https://doi.org/10.5580/21b

40.	 Houmsou R, Amuta E, Sar T. Profile of an epidemiological study of urinary schistosomiasis in two 

local government areas of Benue state Nigeria. Int J Med Biomed Res. 2012; 1: 39–48. DOI: https://doi.

org/10.14194/ijmbr.117

41.	 Adewale B, Mafe MA, Sulyman MA, et al. Impact of single dose praziquantel treatment on Schistosoma 

haematobium infection among school children in an endemic Nigerian community. Korean J Parasitol. 

2018; 56: 577–581. DOI: https://doi.org/10.3347/kjp.2018.56.6.577

42.	 Ologunde C. Schistosomiasis in Ogbese-Ekiti re-infection after successful treatment with Praziquantel. 

Int J Infect Dis. 2020; 101: 338. DOI: https://doi.org/10.1016/j.ijid.2020.09.889

43.	 Shinkafi B, Adamu T, Abdulahi K, et al. Schistosomiasis in communities around Zobe Dam Dutsinma 

Katsina State Nigeria. Niger J Parasitol. 2012; 33: 11. https://journalsajp.com/index.php/SAJP/article/

view/30126.

44.	 Njunda AL, Ndzi EN, Assob JCN, et al. Prevalence and factors associated with urogenital schistosomiasis 

among primary school children in barrage Magba sub-division of Cameroon. BMC Public Health. 2017; 17: 

618. DOI: https://doi.org/10.1186/s12889-017-4539-6

45.	 Kanwai S, Ndams I, Kogi E, et al. Urinary schistosomiasis infection in Dumbin Dutse Igabi Local 

Government Area Kaduna State Nigeria. Sci World J. 2011; 6: 1–3. https://www.ajol.info/index.php/swj/

article/view/82196.

46.	 Sam-Wobo S, Idowu J, Adeleke M. Urinary schistosomiasis among children and teenagers near Oyan 

dam Abeokuta Nigeria. J Rural Trop Pub Health. 2011; 10: 57–60. https://jrtph.jcu.edu.au/vol/JRTPH_

Vol10_p57-60_Adeleke.pdf.

47.	 Thomassen Morgas DE, Kvalsvig JD, et al. Schistosomiasis and water-related practices in schoolgirls in 

rural KwaZulu-Natal South Africa. Southern Afr J Epidemiol Infect. 2010; 25: 30–33. DOI: https://doi.org/1

0.1080/10158782.2010.11441406

http://zdhr.uz.ac.zw/xmlui/handle/123456789/1522
https://doi.org/10.1016/j.ijid.2019.10.031
https://doi.org/10.1016/j.ijid.2019.10.031
https://apps.who.int/iris/handle/10665/37115
https://doi.org/10.3390/pathogens9020128
https://doi.org/10.3390/pathogens9020128
https://doi.org/10.5688/aj720243
https://doi.org/10.1111/j.1753-6405.2012.00854.x
https://doi.org/10.1111/j.1753-6405.2012.00854.x
https://doi.org/10.1186/s13071-018-3136-6
https://apps.who.int/iris/handle/10665/42588
https://apps.who.int/iris/handle/10665/42588
https://doi.org/10.1371/journal.pntd.0008451
https://www.ijprs.com/wp-content/uploads/2018/09/IJPRS-V3-I1-00121.pdf
https://www.ijprs.com/wp-content/uploads/2018/09/IJPRS-V3-I1-00121.pdf
https://doi.org/10.5580/20e3
https://print.ispub.com/api/0/ispub-article/3566
https://doi.org/10.5580/21b
https://doi.org/10.14194/ijmbr.117
https://doi.org/10.14194/ijmbr.117
https://doi.org/10.3347/kjp.2018.56.6.577
https://doi.org/10.1016/j.ijid.2020.09.889
https://journalsajp.com/index.php/SAJP/article/view/30126
https://journalsajp.com/index.php/SAJP/article/view/30126
https://doi.org/10.1186/s12889-017-4539-6
https://jrtph.jcu.edu.au/vol/JRTPH_Vol10_p57-60_Adeleke.pdf
https://jrtph.jcu.edu.au/vol/JRTPH_Vol10_p57-60_Adeleke.pdf
https://doi.org/10.1080/10158782.2010.11441406
https://doi.org/10.1080/10158782.2010.11441406


14Balogun et al.  
Annals of Global Health  
DOI: 10.5334/aogh.3704

TO CITE THIS ARTICLE:
Balogun JB, Adewale B, Balogun 
SU, Lawan A, Haladu IS, Dogara 
MM, Aminu AU, Caffrey CR, 
De Koning HP, Watanabe 
Y, Balogun EO. Prevalence 
and Associated Risk Factors 
of Urinary Schistosomiasis 
among Primary School Pupils 
in the Jidawa and Zobiya 
Communities of Jigawa State, 
Nigeria. Annals of Global 
Health. 2022; 88(1): 71, 1–14. 
DOI: https://doi.org/10.5334/
aogh.3704

Submitted: 13 January 2022
Accepted: 18 July 2022
Published: 16 August 2022

COPYRIGHT:
© 2022 The Author(s). This is an 
open-access article distributed 
under the terms of the 
Creative Commons Attribution 
4.0 International License 
(CC-BY 4.0), which permits 
unrestricted use, distribution, 
and reproduction in any 
medium, provided the original 
author and source are credited. 
See http://creativecommo.rg/
licenses/by/4.0/.

Annals of Global Health is a peer-
reviewed open access journal 
published by Ubiquity Press.

48.	 Garba A, Barkiré N, Djibo A, et al. Schistosomiasis in infants and preschool-aged children: Infection in 

a single Schistosoma haematobium and a mixed S. haematobium-S. mansoni foci of Niger. Acta Trop. 

2010; 115: 212–9. DOI: https://doi.org/10.1016/j.actatropica.2010.03.005

49.	 Mafiana CF, Ekpo UF, Ojo DA. Urinary schistosomiasis in preschool children in settlements around 

Oyan Reservoir in Ogun State Nigeria: Implications for control. Trop Med Int Health. 2003; 8: 78–82. DOI: 

https://doi.org/10.1046/j.1365-3156.2003.00988.x

50.	 Balogun EO, Nok AJ, Kita K. Global warming and the possible globalization of vector-borne diseases: A 

call for in-creased awareness and action. Trop Med Health. 2016; 44: 38. DOI: https://doi.org/10.1186/

s41182-016-0039-0

https://doi.org/10.5334/aogh.3704
https://doi.org/10.5334/aogh.3704
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.actatropica.2010.03.005
https://doi.org/10.1046/j.1365-3156.2003.00988.x
https://doi.org/10.1186/s41182-016-0039-0
https://doi.org/10.1186/s41182-016-0039-0



