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Abstract

Urinary schistosomiasis caused by Schistosoma haematobium remains a public health concern in many
rural communities of Nigeria. This study investigated the prevalence, intensity, and associated risk
factors of urinary schistosomiasis among pupils in Donga Local Government Area (LGA), Taraba State,
Nigeria. This school-based study was conducted from September to December, 2024 and selected pupils
from five primary schools using simple random sampling. 235 Urine samples were collected from pupils
aged 4 -15 years and between the hours of 10:00am and 2:00pm and examined for S. haematobium eggs
using polycarbonate membrane filtration technique. Data on socio-demographic factors and water-
contact activities were obtained using structured questionnaires. An overall prevalence of 8.94%
(21/235) was recorded, indicating low endemicity. No significant association was found between the
prevalence and school attended (y? = 6.192, df = 4, p = 0.185). However, infection was found associated
with gender (13.33% in male and 4.50% in female), age (higher in 10-15 years), and water contact
activities with p-value of 0.020; 0.002; 0.024 respectively. The overall mean egg intensity was 27.29
eggs/10 ml of urine, with no significant variation across schools, sex, or age groups (p > 0.05). The
findings indicate low endemicity of urinary schistosomiasis in Donga LGA. However, the significant
association with sex, age, and water-contact behaviours highlights the need for improved health
education and sanitation to prevent escalation.
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INTRODUCTION

Schistosomiasis is a neglected tropical disease (NTD) caused by trematode parasites of the
genus Schistosoma and remains one of the most significant parasitic infections worldwide
(Colley et al., 2014; WHO, 2023). It is ranked second only to malaria in terms of socioeconomic
and public health impact in many tropical and subtropical regions (Uchendu et al., 2017). The
World Health Organization (WHO) estimates that over 250 million people are infected
globally, with approximately 90% of cases occurring in sub-Saharan Africa (WHO, 2023).
Among the species infecting humans, Schistosoma haematobium is responsible for urogenital
schistosomiasis, a condition associated with haematuria, bladder pathology, renal
complications, and increased risk of squamous cell carcinoma of the bladder (Colley et al.,
2014; McManus et al., 2018).

Nigeria bears one of the heaviest burdens of schistosomiasis worldwide, accounting for nearly
14% of global cases (Hotez et al., 2012; Herrick et al., 2017). Urinary schistosomiasis is
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particularly prevalent in rural communities where access to potable water, sanitation, and
healthcare services is limited (WHO, 2023). Transmission occurs when individuals come into
contact with freshwater bodies infested with cercariae released by infected Bulinus snails, the
intermediate hosts (Rahman et al., 2021). School-aged children are disproportionately affected
due to frequent water-contact activities such as swimming, fishing, irrigation, and domestic
water collection (Grimes et al., 2014). Several studies across Nigeria have reported varying
prevalence rates, ranging from low to high endemicity including the 8.0% in Ebonyi State,
22.7% in Katsina State, 41.5% in Benue State, and the 65.7% in Jigawa State (Nse et al., 2020;
Tolulope et al., 2016; Houmsou et al., 2012; Balogun et al., 2022) respectively.

In Taraba State, previous investigations have documented the presence of urinary
schistosomiasis in some Local Government Areas where Houmsou et al. (2016) reported a
prevalence of 10.1% in Gashaka LGA, while the Federal Ministry of Health (FMoH, 2015)
documented 5.6% in nine LGAs of Taraba State. Despite these varying cases, epidemiological
data remain limited in several communities, including Donga Local Government Area. The
focal nature of schistosomiasis transmission means that prevalence and intensity may vary
considerably even within short geographical distances (Colley et al., 2014). Lack of up-to-date
local data can hinder effective planning and implementation of control strategies such as mass
drug administration and health education programmes.

This study therefore investigated the prevalence, intensity, and associated risk factors of
Schistosoma haematobium infection among elementary school pupils in selected primary
schools in Donga Local Government Area, Taraba State, Nigeria.

MATERIALS AND METHODS

Study Area

The study was conducted in Donga Local Government Area (LGA), Taraba State, Nigeria.
Donga in southern Taraba lies within coordinates 7°43'00"N and 10°03'00"E and is
characterized by a mixture of plains and riverine environments that support farming, fishing,
and other water-related activities. The area is bounded by Bali, Wukari, Takum, and Kurmi
LGAs. The major sources of water for domestic and occupational use include rivers, streams,
and ponds. The population comprises predominantly Tiv, Fulani, Chamba, Itchen, and Hausa
ethnic groups, with farming and fishing being the principal occupations (ljafiya et al., 2023).

Study Population and Sampling

The study conducted between September and December, 2024 targeted primary school pupils
aged 4-15 years who had resided in the study area for at least two years. A total sample size
of 250 pupils was estimated using the formula for cross-sectional studies as described by
Creswell (2007). However, due to absenteeism and non-response, 235 pupils from five
randomly selected primary schools participated in the study. Participants were selected using
simple random sampling from school registers.

Ethical Approval

Ethical clearance and permission were obtained from the Local Government Education
Authority and school authorities prior to sample collection.

Agbo 0. J., Mohammed K, Akaazua M. G. , DUJOPAS 12 (1e): 197-205, 2026 198



Incidence of Schistosoma Haematobium Among Elementary Pupils in Donga Local Government Area (LGA),
Taraba State, Nigeria

Data Collection

Questionnaire Administration

A structured questionnaire was administered to obtain socio-demographic information
including age, sex, and water-contact activities such as swimming, fishing, bathing, and
washing in freshwater bodies.

Urine Sample Collection

Each participant was provided with a sterile 30ml wide-mouthed screw-capped container
labelled with a unique identification number. Terminal urine samples were collected between
10:00AM and 2:00PM hours, the peak period for S. haematobium egg excretion (WHO, 2002).
Samples were transported immediately to Donga First Referral Hospital for laboratory
analysis.

Laboratory Analysis

Microscopy

Urine samples were examined for the presence of S. haematobium eggs using the polycarbonate
membrane filtration technique recommended by WHO (WHO, 2002; Ngasala et al., 2020).
Briefly, 10ml of well-mixed urine was drawn into a syringe and passed through a 12um pore-
sized polycarbonate membrane filter mounted on a Swinnex filter holder. The filter was
removed using forceps and placed on a clean microscope slide for examination under x40
magnification. Egg counts were recorded as the number of eggs per 10ml of urine and
infection intensity was classified according to WHO guidelines of <50 eggs/10ml urine as
light intensity and 251 eggs/10ml urine as heavy intensity (WHO, 2002).

Urinalysis Dipstick Testing

Urinalysis dipsticks (Combi-9® Medi-Test) were used to detect microhaematuria and
proteinuria. For each sample, a test strip was briefly immersed in the urine, ensuring all
reagent pads were fully moistened. Upon removal, excess urine was tangentialy blotted to
prevent cross-contamination between pads. The strips were held horizontally, and results
were interpreted after 60 seconds by comparing pad color changes against the manufacturer’s
reference chart as:

Microhematuria (Blood): Recorded as negative (yellow) or positive (shades of green to blue)
corresponding to the quantification of ca.5-10 Ery/uL, ca.50 Ery/uL, or ca.250 Ery/uL.
Proteinuria (Protein): Recorded as negative (yellow) or positive (shades of green-blue)
corresponding to quantification as 30 mg/dL, 100 mg/dL, or =500 mg/dL.

Statistical Analysis

Data obtained were analysed using Statistical Package for Social Sciences (SPSS) version 25.
Prevalence was expressed as percentages. Associations between infection status and
categorical variables (school, sex, age group, and water-contact activities) were evaluated
using Pearson’s Chi-square (x?) test and the differences in mean egg intensity between groups
were assessed using Analysis of Variance (ANOVA). Statistical significance was set at p <0.05
at 95% confidence interval.

RESULTS

Overall Prevalence and Distribution by School

An overall prevalence of 8.94% (21/235) was recorded out of the 235 urine samples examined.
Prevalence varied across schools, with the highest recorded in D/Kwancha Primary School
(15.09%), followed by Sheik Abubakar Gumi Primary School (13.16%), Kapye Primary School
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(9.38%), Dozomga Primary School (5.45%), and Akate Nomadic Primary School (3.51%).
However, there was no statistically significant association between infection prevalence and
school attended (x? = 6.192, df = 4, p = 0.185). The overall mean egg intensity was 27.29 + 4.77
eggs/10 ml of urine, classified as light infection according to WHO guidelines. Although
Dozomga Primary School recorded the highest mean egg intensity (48.00 eggs/10 ml),
differences in mean intensity among schools were not statistically significant (ANOVA, p =
0.293).

Prevalence and Intensity in Relation to Sex

Among the 122 male pupils examined, 16 were infected, giving a prevalence of 13.33%,
whereas 5 of 113 females were infected, resulting in a prevalence of 4.50%. There was a
statistically significant association between sex and infection prevalence (x> = 5.439,df =1, p
= 0.020), with males being significantly more infected than females. The mean egg intensity
was higher in males (30.32 + 5.57 eggs /10 ml) than females (17.60 + 5.89 eggs/10 ml); however,
the difference in mean intensity between sexes was not statistically significant (ANOVA, p =
0.270).

Prevalence and Intensity in Relation to Age

Infection prevalence differed significantly across age groups. Pupils aged 10-15 years
recorded the highest prevalence (11.82%), compared to 6.40% among pupils aged 4-9 years.
The association between age and infection prevalence was statistically significant (x? = 12.964,
df = 2, p=0.002). Mean egg intensity was also higher among pupils aged 10-15 years (31.07 +
6.35 eggs/10 ml) compared to those aged 4-9 years (23.43 +7.70 eggs/10 ml). However, this
difference was not statistically significant (ANOVA, p = 0.462).

Association Between Water-Contact Activities and Infection

Prevalence varied according to reported water-contact activities. Pupils engaged in fishing
recorded the highest prevalence (16.67%), followed by those involved in swimming or bathing
(13.95%), participation in multiple activities (10.00%), and washing activities (4.76%). No
infection was recorded among pupils who reported no contact with freshwater bodies. There
was a statistically significant association between water-contact activities and infection (x? =
11.209, df = 4, p = 0.024). Although pupils who swam or bathed recorded the highest mean
egg intensity (31.83 + 6.63 eggs/10 ml), differences in mean egg intensity across activity
groups were not statistically significant (ANOVA, p = 0.486).

Comparison of Microscopy and Dipstick Testing

Using urinalysis dipstick (Combi-9® Medi-Test), 34 pupils tested positive for
microhaematuria, giving a prevalence of 14.5%, which was higher than the 8.94% detected by
microscopy. There was no statistically significant difference between microscopy and dipstick
detection of microhaematuria (y? = 0.69, p = 0.400). However, dipstick detection of proteinuria
(34.0%) differed significantly from microscopy findings (x? = 22.8, p = 0.010). These findings
suggest that dipstick testing may detect additional cases of haematuria not confirmed by egg
detection through microscopy.
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Table 1: Overall Prevalence and Distribution by Schools

Primary Number Number Prevalence No. of eggs Mean
school examined infected (%) intensity+SE
Kapye pri. 32 3 9.38 85 28.33+14.88
sch.
Dozomga pri. 55 3 5.45 144 48.00+10.21*
sch.
D/kwancha 53 8 15.09 235 29.38+7.43
pri. sch.
Sheilk 38 5 13.16 64 12.80+7.96*
Abubakar
Gumi pri. sch.
Akate
Nomadic pri. 57 2 3.51 45 22.50+20.50
sch.
Total

235 21 8.94 573 27.29+4.77

X2 =6.192, df =4, p =0.185. (p =0.293). * = Significant association. S.E. (Standard Error)

Table 2: Prevalence and Intensity in Relation to Sex

Gender Number Number Prevalence (%) Number of MeantSE
examined infected eggs intensity
Male 122 16 13.33 485 30.3245.57
Female 113 5 4.50 88 17.60+5.89
Total 235 21 9.09 573 27.29+4.77

X2 = 5.439; df =1; p=0.020%, (p =0.27), *=Significant difference, S. E. (Standard Error)

Table 3: Prevalence and Intensity in Relation to Age

Age of pupil Number Number Prevalence (%) Number of MeantSE
examined infected eggs intensity
4-9 125 8 6.40 164 23.43+7.70
10-15 110 13 11.82 404 31.07+6.35
Total 235 21 8.94 573 27.29+4.77

X2 =12.964; df = 2; p = 0.002* (p = 0.462), *= Significant difference. S. E. =Standard Error

Table 4: Association Between Water-Contact Activities and Infection

Activity Number Number Prevalence (%) Number of MeantSE
examined infected eggs intensity

Swimming or 86 12 13.95 406 31.83+6.63

bathing

Fishing 24 4 16.67 231 29.25+10.56

Washing 21 1 4.76 2 2.00

Participating 40 4 10.00 91 18.00£9.96

multiple

activities

None 64 0 0.00

Total 235 21 8.94 573 27.29+4.77

X2 =11.209; df = 4; p = 0.024%, (p= 0.486), *= Significant difference S. E. (Standard Error)
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Table 5: Comparison of Microscopy and Dipstick Testing

Variables Positive Negative X2 p-value
Microscopy 21(8.94%) 214(91.1%) 0.690 040
Microhaematuria 34(14.5%) 201(85.5%)
Microscopy 21(8.94) 214(91.1%) 22.80 010
Proteinuria 80(34.0%) 155(65.9%)

DISCUSSION

This study assessed the prevalence, intensity, and associated risk factors of urinary
schistosomiasis among elementary school pupils in Donga Local Government Area, Taraba
State, Nigeria. Table 1 showed an overall prevalence of 8.94% recorded in this study indicating
low endemicity according to WHO classification (<10%) (WHO, 2002). This prevalence is
considerably lower than reports from several parts of Nigeria involving school-aged children
such as the 41.5% among children in Buruku and Katsina-Ala local government areas, Benue
State (Houmsou et al, 2012), 22.7% among junior high school students in two local
government areas around Zobe Dam in Katsina State (Tolulope et al., 2016), and 65.7% among
Primary School Pupils in the Jidawa and Zobiya Communities of Jigawa State (Balogun et al.,
2022). Similarly, higher prevalence rates have been reported among school-aged children in
parts of Taraba State, including 28.8% in Jalingo and Ardo-Kola LGAs (Agere et al., 2010) and
15.5% in Bali LGA (Monday et al., 2015). However, the present finding is comparable to other
low-prevalence reports among school-aged children within Taraba and other Nigerian states.
Houmsou et al. (2016) reported a prevalence of 10.1% among school-aged children in Gashaka
LGA, while the Federal Ministry of Health (FMoH, 2015) documented 5.6% in nine LGAs of
Taraba State. Nse et al. (2020) also reported a similar prevalence (8.0%) in Ebonyi State. The
relatively low prevalence observed in this study may reflect reduced water-contact exposure,
little awareness, or ecological variations affecting snail intermediate host distribution which
could not be explained by this study. Although, the focal nature of schistosomiasis
transmission has been well documented and may explain such geographical variability even
within short distances (Colley et al., 2014).

As shown in table 1, the mean egg intensity of 27.29 eggs/10 ml of urine recorded in this study
falls within the light infection category (WHO, 2002) and is comparable to the 25.05 eggs/10
ml reported by Tolulope et al. (2016). However, it is lower than the 61.9 eggs/10 ml reported
by Sunday et al. (2018). Variations in intensity may be influenced by frequency and duration
of water contact, parasite transmission dynamics, host immunity, and environmental
conditions that sustain snail populations.

Table 2 revealed that sex was significantly associated with infection prevalence, with males
showing higher infection rates than females. This finding agrees with previous Nigerian
studies where males were more infected than females (Tolulope et al., 2016; Sunday et al.,
2018). The higher prevalence among males may be attributed to greater involvement in water-
related recreational and occupational activities such as swimming and fishing, which increase
exposure to cercaria-infested water (Grimes ef al., 2014). Despite this difference in prevalence,
egg intensity did not differ significantly between sexes, suggesting comparable worm burden
among infected individuals regardless of gender.

As shown in table 3, age was also significantly associated with infection, with the highest
prevalence observed among pupils aged 10-15 years. This pattern aligns with established
epidemiological trends showing peak schistosomiasis prevalence among school-aged
children (Colley et al., 2014, WHO, 2023). Increased independence, frequent water-contact
activities, and behavioural exposure during this age range likely contribute to higher infection
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risk. Although mean egg intensity was higher in this age group, the difference was not
statistically significant, possibly reflecting slight variation in the exposure patterns across age
categories.

As shown in table 4, Water-contact activities were significantly associated with the infection
prevalence, further reinforcing the well-established link between freshwater exposure and
transmission (Ugbomoiko et al., 2010). Pupils engaged in fishing and swimming exhibited
higher infection rates, while those reporting no freshwater contact had no infection. This
finding supports the role of behavioural risk factors in sustaining transmission in endemic
settings.

Table 5 showed comparison between microscopy and dipstick testing where the latter had
higher prevalence (14.5%) than the former (8.94%). Although there was no significant
difference in microhaematuria detection, dipstick testing identified additional cases not
confirmed by microscopy. Similar observations have been reported by Fatiregun et al. (2005)
and Krauth et al. (2015), who noted that reagent strips may detect haematuria resulting from
other urinary conditions or early infections with low egg output. While microscopy remains
the gold standard for diagnosis, dipstick testing may serve as a useful rapid screening tool in
resource-limited settings.

Overall, the findings confirm the presence of urinary schistosomiasis in Donga LGA but at
low endemic levels. The significant associations with sex, age, and water-contact behaviour
highlight the need for sustained preventive measures targeting school-aged children.

CONCLUSION

This study establishes that urinary schistosomiasis is endemic in Donga Local Government
Area, Taraba State, though it remains at a level of low endemicity. The presence of Schistosoma
haematobium in school-aged children confirms the infestation of the River Donga with
cercariae, posing a continuous public health risk. Key risk factors for infection included sex,
age, and frequent water contact activities, whereas these factors did not significantly influence
the intensity of the disease. Notably, the prevalence and intensity were independent of specific
school locations, suggesting a widespread environmental risk rather than localized school-
based clusters. Despite the availability of praziquantel, the persistence of the disease may be
attributed to a profound lack of awareness among children regarding transmission risks and
the ongoing interplay of domestic and recreational water contact. These findings underscore
the need for targeted surveillance and integrated control strategies in previously unsurveyed
regions of Taraba State to bridge the gap in national prevalence estimates.
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