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The development of bacteriuria and subsequent antibiotic resistance may be facilitated 

by infection with the parasite Schistosoma hematobium. This situation has been 

described in some African countries like Nigeria, Sudan and Congo. The present study 

aimed to assess the association of bacteriuria with Schistosoma haematobium infection 

in Ipogun, located in Ifedore Local Government, South-west, Ondo State, Nigeria. One 

hundred and nine (109) terminal urine samples were collected from inhabitants of the 

community and analyzed for the presence of bacteriuria and ova of Schistosoma 

haematobium via culture and microscopy respectively. Our findings revealed that 81 

(74.31%) samples had bacteriuria and 42 (38.53%) were infected with Schistosoma 

haematobium. Of the 42 samples that were positive for schistosomiasis, 32 (76.19%) 

were associated with bacteriuria. Gram negative bacteria associated with co-infection 

of urine samples with schistosomiasis demonstrated a higher level of resistance to 

conventional antibiotics compared to bacteria isolated from single bacteriuria 

infection. Findings from the study highlight the role of Schistosoma haematobium in 

the perpetuation of antibiotic resistance in cases of co-infection with bacteriuria. 
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1. Introduction1 

Urinary schistosomiasis is a urogenital disease caused by Schistosoma haematobium, a parasitic flatworm that parasitizes the 

venous plexus of the bladder and other urogenital organs. The name is derived from haematuria (bloody urine), which serves as 

the classical sign of the disease (Atalabi & Adubi, 2018). For decades, urinary schistosomiasis has ravaged Nigerian communities, 

parasitizing local dwellers and inflicting severe morbidity and disabilities among affected populations (Awosolu et al., 2020). Being 

an infectious disease of poverty, it disproportionately afflicts poor and marginalized communities, predisposing the affected 

population to a greater risk of human immune virus (HIV) and cancer, prolonging the course of enterobacterial infections  and 

eliciting antimicrobial resistance (Awosolu et al., 2020; Mohamed et al., 2019; Wall et al., 2019; Hsiao et al., 2016). 

According to Hsiao et al. (2016), a symbiotic relationship exists between some bacterial strains and schistosomes which make dual 

infection particularly difficult to diagnose and treat. Studies in Nigeria, Sudan and the Democratic Republic of Congo have also 

unearthed a direct relationship between co-infection of Salmonella and either S. haematobium or S. mansoni (Ige and Agbo, 2018; 

Abdo et al., 2015; Mbuyi-Kalonji et al., 2020). Observations from the studies of Hsiao et al. (2016), and Barnhill et al. (2011), also 

revealed that adult schistosomes confer a form of protection to co-contaminant bacteria, enabling them to evade antibiotic 

therapy, thus prolonging their course and facilitating antibiotic resistance. Meanwhile, co-infection of urinary schistosomiasis and 

bacteriuria has been reported in Nigerian communities like Ibadan, Amazunge, Enugu State, Ipogun , Ogun State and Owerri, 

among which Staphylococcus aureus and Gram negative organisms like Esherichia coli, Klebsiella Spp, Proteus Spp, and 

Pseudomonas aeruginosa were implicated to be the chief causal agent of secondary urinary tract infections (UTI) among 

schistosomiasis infected cases (Adeyeba and Ojeaga, 2004; Ossai et al., 2012; Okechukwu et al., 2014; Amoo et al., 2017; 

Nwachukwu et al., 2018). Nonetheless, the problem of antibiotic resistance especially among Gram- Enterobacteriaceae family 
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remains a public health concern. Antibiotics like trimethoprim, sulfamethoxazole, and quinolone are often considered the first 

choice of drug for UTI worldwide. However, due to antibiotic resistance, several life-threatening side effects, repeated high doses, 

high cost and low efficacy of these antibiotics, it is becoming increasingly difficult to treat urinary tract infections (Saheen et al., 

2019).  Owing to the continuous endemicity of schistosomiasis in Ipogun (Oniya and Jeje, 2010; Oniya et al., 2013; Oboh et al., 

2018) and the quick proliferation of secondary bacterial infections in cases of urinary schistosomiasis (Amoo et al., 2017; 

Nwachukwu et al., 2018), it is expedient to carry out new research to establish the link between these two cases, and unearth novel 

findings on the susceptibility patterns of associated bacteria to conventional antibiotics. 

2. Methods 

2.1. The Study Area  

This study was carried out in Ipogun, (7º19’N; 5º05’E), a town located in Ifedore Local Government, Nigeria. The primary source of 

water for agricultural activities and most domestic activities is “Aponmu” river, flowing through the village. The river serves as a 

contact site for infection of the disease because it is home to bulinus snails that are an intermediary host for S. haematobium 

(Oboh et al., 2018). Furthermore, children visit the stream as a means of recreation to play and bath, women primarily visit the 

stream to fetch water for domestic and household use, while men being primarily farmers use the water for their farming activities. 

Other sources of river in the community include “Asala” river and “Odo-lona-oko” river. However, Aponmu is frequently visited by 

the inhabitants than the other rivers. The community was purposefully selected for this study based on previous reports on the 

endemicity of urinary schistosomiasis in the area. 

 

2.2. Ethical Consideration 

A research proposal was submitted to the State Health Research Ethics Committee, Ministry of Health, to obtain ethical approval 

for the conduct of the study. A preliminary visit was also paid to the King of the community for advocacy and permission to conduct 

the study. Assent of adults included in the study and parental consent for the inclusion of children were also obtained. 

 

2.3. Collection of Urine Samples 

A total of 109 clean catch, terminal urine samples were collected between 10:00am and 2:00pm. Each subject was given a sterile, 

screw-capped universal bottle carrying specific identification number. Information on socio-economic, demographic, risk factors 

and clinical presentations were collected from every participant using standardized questionnaires. In addition, they were advised 

to include the last few drops of the urine passed because they often contain the highest number of eggs of Schistosoma 

haematobium (Cheesbrough, 2006). Females were also advised to properly clean their genitals before urinating to avoid false cases 

of bacteriuria. Inquiry was made from female subjects to ascertain those in their monthly period; such subjects were excluded from 

the study to avoid false haematuria counts. Collected urine samples were immediately placed in a cold box containing ice packs 

and transported to the Microbiological Laboratory of the University for analyses.  

2.4. Physical Examination of Urine 

Urine samples brought to the laboratory were first examined physically for the presence of haematuria and other parameters like 

colour, turbidity, foam and viscosity. After which each sample was divided into two parts and labelled A and B for bacteriological 

and parasitological analysis respectively. Part A was subjected to bacteriological analysis immediate after physical examination 

while part B was placed in a black nylon and preserved in a refrigerator for parasitological analysis. 

 

2.5. Parasitological Examination of Urine 

Urine samples in each universal bottle was mixed thoroughly to re-suspend urine deposits after which 10 mL of the urine sample 

was transferred into a centrifuge tube using a sterile disposable 10 mL syringe. This was centrifuged at 1500rpm for 5 minutes. 

After decanting the supernatant, the tube was tapped gently to re-suspend  the urine deposit. With a Pasteur pipette, a drop of 

the re-suspended deposit was transferred to a clean grease free glass slide and covered with a cover slide. The preparation was 

then examined under the microscope for the presence of eggs of Schistosoma hematobium using x40 objective lens with iris 

diaphragm sufficiently closed to get good contrast. 

 

2.6. Isolation and Identification of Bacteria from Urine  

Bacteria were isolated from urine samples by inoculating the urine samples in Cystine Lactose Electrolyte Deficient (CLED) agar for 

24 hours at 37°C. The preliminary identification of bacterial isolates was carried out by sub-culturing the isolates on differential 

and selective media (Mannitol Salt Agar (MSA), MacConkey Agar and Eosin Methylene Blue (EMB) Agar), after which biochemical 

identification of isolates were carried out. 

2.7. Collection of Typed Bacterial Isolates 

Typed bacteria cultures were obtained from Federal Institute of Industrial Research, Oshodi, Nigeria. The cultures were confirmed 

by morphological identification and biochemical tests and were maintained at 4 °C on slopes of Nutrient agar.  
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2.8. Antibiotic Assay 

The susceptibility pattern of clinical and typed bacterial isolates to conventional antibiotics was evaluated using disc diffusion 

assay. Gram negative disc employed in this study contained CN- Gentamycin 10 g,  S- Streptomycin 30 g, PEF- Reflacine 10 g, 

OFX- Tarivid 10 g, SXT-Septrin 30g, CPX- Ciprofloxacin 10g, CEP- Ceporex 10 g, AU- Augumentin 30 g, NA- Nalidixic Acid 

30 g, PN- Ampicilin 30 g.  While  the Gram positive disc contained CN- Gentamycin 10 g,  S- Streptomycin 30 g, NB- 

Norfloxacin 10 g, CPX- Ciprofloxacin 10 g, AML- Amoxil 20 g, APX-Ampiclox 20g, LEV- Levofloxacin 20g, E- Erythromycin 30 

g, CH- Chloramphenicol 30 g, RD- Rifampicin 20g. 

 

2.9. Statistical Analysis 

Data obtained from this study were expressed as mean ± standard deviation and were subjected to two-way analysis of variance 

(ANOVA) of the treatment means, showing significant difference (P ≤ 0.05) and were separated using Duncan's multiple range 

tests. Data on the prevalence of schistosomiasis and bacteriuria were analyzed with Chi square. 

 

3. Results  

3.1 Prevalence of Urinary Schistosomiasis. 

Table 1 shows the prevalence of urinary schistosomiasis in relation to gender. Out of the 109 subjects examined, 42 of them were 

infected representing an overall prevalence of 38.53%. Comparatively, females had a higher occurrence of urinary schistosomiasis 

(29 cases) than males (13 cases). There was a significant difference (P = 0.00 at 5% level of significant) in the rate of urinary 

schistosomiasis between the male and female genders. Table 2 shows the prevalence of urinary schistosomiasis in relation to age. 

Highest occurrence was observed among age group 0-10 and 11-20 with 13 cases respectively followed by 61 above (11 cases), 

while the lowest occurrence was observed among the age group 51-60 (1 case). There was a significant difference (P= 0.03 at 5% 

level of significance) in the occurrence of schistosomiasis across the different age groups. 

 

3.2. Prevalence of Bacteriuria with Respect to Age 

Table 3 shows the prevalence of bacteriuria in relation to age. Highest occurrence was observed among age group 1-10 (24 cases), 

followed by 61 and above (23 cases) and 11-20 (21 cases) while the lowest occurrence was observed among the age group 51-60 

(3 cases). There was no significant difference (P= 0.48 at 5% level of significance) in the occurrence of bacteriuria across the different 

age groups. Table 4 shows the prevalence of bacteriuria in relation to gender. Comparatively, females had a higher occurrence of 

bacteriuria (53 cases) than males (28 cases). There was no significant difference (P = 0.10 at 5% level of significance) in the rate of 

bacteriuria between the male and female genders. 

 

3.3. Occurrence of Bacteria Isolates in Urine Samples 

The prevalence of bacteria isolates obtained from urine samples from the study area is shown in Table 5. Eighty-nine (89) bacteria 

genera were encountered, of which Klebsiella pneumoniae had the highest prevalence with 23 (21.1%), followed by Proteus vulgaris 

with 17 (15.60%), Escherichia coli with 13 (11.93%), Yersinia enterocolitica with 11 (10.1%), Staphylococcus aureus with 10 (9.217%), 

Enterobacter aerogenes with 8 (7.33%), Salmonella enterica with 5(4.59%) and Pseudomonas aeruginosa with 2 (1.83%) prevalence 

respectively. 

 

3.4. Bacteriuria Associated with Urinary Schistosomiasis (Co-infection) 

Table 6 shows the cases of bacteriuria that are associated with urinary schistosomiasis. Out of 42 samples that were positive for 

ova of Schistosoma haematobium 32 (76.19%) showed the presence of bacteriuria. Of the 67 urine samples that were negative to 

schistosomiasis, 49 (73.13%) showed the presence of bacteriuria. 

 

3.5. Antibiogram Assay 

Table 7 and 8 shows the susceptibility pattern of isolated Gram-negative bacteria and their typed strains to conventional antibiotics. 

Gram negative bacteria isolated in co-infection of urine samples with schistosomiasis were less susceptible to antibiotics than 

those isolated from single bacteriuria infection. Table 9 shows the susceptibility pattern of isolated Staphylococcus aureus and 

typed S. aureus to conventional antibiotics. Both the clinical and typed S. aureus demonstrated a similar susceptibility pattern to 

conventional antibiotics. 
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Table 1: Prevalence of Urinary Schistosomiasis in Relation to Age 

 

 

 

Table 2: Prevalence of Urinary schistosomiasis in Relation to Gender 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Age group 

(Years) 

No examined 

Infected 

(Prevalence %) 

Not infected Total Chi-square value Degree of freedom 

01 – 10 13 (11.93 %) 17 30 5.485 6 

11 – 20 13 (11.93 %) 14 27   

21-30 0 (0 %) 0 0   

31-40 0 (0 %) 6 6   

41-50 4 (3.67 %) 6 10   

51-60 1 (0.92 %) 2 3   

61> 11 (10.09 %) 22 33   

Total 42 (38.53 %) 67 109   

 

Sex 

No examined 

Infected 

(Prevalence %) 

Not infected Total Chi-square value Degree of freedom 

Male 13 

(11.93 %) 

22 35 2.887 1 

Female 29 

(26.61%) 

45 74   

Total 42 

(38.53%) 

67 109   
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Table 3: Prevalence of Bacteriuria with Respect to Age 

 

 

Table 4: Prevalence of Bacteriuria with Respect to Gender 

 

Sex 

No examined 

Infected 

(Prevalence %) 

 

Not infected Total Chi-square 

value 

Degree of freedom 

Male  28 

(25.69%) 

7 35 13.219 1 

Female  53 

(48.62%) 

21 74   

Total  81 

(74.31%) 

67 109   

 

 

 

 

 

 

 

 

 

 

 

Age group 

(Years) 

No examined 

Infected 

(Prevalence %) 

Not infected Total Chi-square value Degree of freedom 

01 – 10 24 (22.01%) 6 30 14.161 6 

11 – 20 21 (19.27%) 6 27   

21-30 0 (0%) 0 0   

31-40 4 (3.67%) 2 6   

41-50 6 (5.50%) 4 10   

51-60 3 (2. 75%) 0 3   

61 > 23 (21.1%) 10 33   

Total 81 (74.31%) 28 109   
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Table 5: Prevalence of Bacterial Isolates in the Urine Samples 

N = 109 

Isolates Number of occurrence Prevalence (%) 

Klebsiella pneumonia 23 21.1 

Proteus vulgaris 17 15.60 

Escherichia coli 13 11.93 

Yersinia enterocolitica 11 10.1 

Staphylococcus aureus 10 9.17 

Enterobacter aerogenes 8 7.33 

Salmonella enterica 5 4.59 

Pseudomonas aeruginosa 2 1.83 

Total 89 81.65 

KEY: 

N = Total Number of Urine Samples Analyzed 

 

Table 6: Bacteriuria Associated with Urinary Schistosomiasis (Co-infection) 

 

 

 

 

 

 

 

  Urinary Schistosomiasis Cases 

Number (Prevalence %) 

Non Urinary Schistosomiasis Cases 

Number (Prevalence %) 

Total 

Number 

(Prevalence %) 

Presence of bacteriuria 32 (39.5%) 49 (60.5%) 81 (74.31%) 

Absence of bacteriuria 10 (35.7%) 18 (64.29%) 28 (25.69%) 

Total 42 (38.5%) 67 (61.5%) 109 (100%) 
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Table 7:  Antibiotic Susceptibility Pattern of Gram-Negative Isolates to Conventional Antibiotics 

 

Values represent mean ± standard error of triplicate readings. Values with the same letters down the same column are not 

significantly different at p-value ≤ 0.05 (ANOVA and DMRT).  

KEY: (+): Bacteria in co-infection of urine samples with schistosomiasis;  

(-):  Bacteria in single bacteriuria infection of urine sample 

Table 8: Antibiotic Susceptibility Pattern of Gram-Negative Isolates to Conventional Antibiotics 

Values represent means ± standard error of triplicate readings. Values with the same letters down the same column are not 

significantly different at p-value ≤ 0.05 (ANOVA and DMRT). 

KEY: (+): Bacteria in co-infection of urine samples with schistosomiasis;  

(-):  Bacteria in single bacteriuria infection of urine samples 

Organisms CEP  

(10 µg) 

OFX  

(10 µg) 

NA  

(30 µg) 

PEF  

(10 µg) 

CN  

(10 µg) 

AUG  

(30  µg) 

CPX  

(10 µg) 

SXT  

(30 µg) 

S  

(30 µg) 

PN  

(30 µg) 

 Zones of inhibition (mm) 

 
K. pneumoniae 

(+) 

0.00±0.00c 0.50±041c 0.00±0.00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 5.00±0.47b 1.00±0.82c 

 
K. pneumoniae 

(-) 

1.67±0.27c 4.40±2.78b 2.33±1.19c 6.67±2.76b 8.33±0.27b 7.00±0.94b 7.67±0.27b 3.33±1.44b 2.00±1.63b 0.33±0.27c 

 

K. pneumoniae 

ATCC 13885 

5.33±0.54b 1.67±0.98c 1.00±0.82c 7.77±0.12b 4.33±0.89b 4.67±1.19b 5.33±0.98b 0.00±0.00c 0.33±0.27c 0.67±0.27c 

 P.  vulgaris (+) 0.00+00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 

 P. vulgaris (-) 5.67±0.54b 5.33±1.91b 2.00±0.82b 2.67±1.36b 7.33±0.54b 3.67±1.66b 5.67±1.96b 1.67±1.36b 5.00±0.00b 5.33±0.72b 

 

P. vulgaris 

ATCC 29905 

2.17±0.14b 6.67±0.27b 3.83±0.14b 1.33±0.72b 1.00±0.47b 2.83±2.31b 1.00±0.47b 3.00±1.63b 3.33±0.27b 1.00±0.82b 

 E. coli (+) 5.00±0.82a 9.00±0.82a 5.00±0.47a 9.33±0.72a 6.00±0.47b 6.33±0.72b 7.67±0.54b 4.33±0.72b 6.33±0.54b 5.33±0.27b 

 E. coli (-) 6.67±1.91a 8.67±0.27a 5.33±1.96a 8.67±0.27a 8.33±0.98a 7.67±0.54a 9.00±0.94a 5.00±0.82a 6.67±1.19a 4.67±2.13a 

 
E. coli 

ATCC 25922 

7.00±0.47a 5.67±0.98a 6.00±0.00a 11.00±0.00a 10.00±0.47a 9.33±0.27a 6.33±1.19a 4.33±1.78a 7.33±0.72a 7.00±0.94a 

Organisms CEP 

(10 µg) 

OFX 

(10 µg) 

NA 

(30 µg) 

PEF 

(10 µg) 

CN 

(10  µg) 

AUG 

(30  µg) 

CPX 

(10 µg) 

SXT 

(30 µg) 

S 

(30 µg) 

PN 

(30 µg) 

 

Zones of inhibition (mm) 

E. aerogenes (+) 0.00±0.00c 1.33±0.2

7c 

0.00±0.00c 0.00±0.00c 0.00±0.00c 0.00±0.00c 1.00±0.47c 0.00±0.00c 0.00±0.00c 0.00±0.00c 

E. aerogenes (-) 4.17±0.49b 8.67±0.7

2b 

4.00±0.47b 8.33±0.98b 7.00±1.41b 6.33±0.27b 7.33±0.72b 3.00±0.47b 5.67±0.27b 6.00±0.47b 

E. aerogenes 

ATCC 29905 

7.00±0.00a 9.00±0.0

0a 

8.00±0.24a 9.00±0.47a 9.50±0.24a 9.00±0.47a 9.00±0.00a 5.33±2.18a 5.00±2.05a 9.17±0.14a 

Salmonella 

enterica (+) 

5.67±1.44b 7.00±0.9

4b 

4.33±0.27b 7.00±1.25b 5.67±0.27b 6.33±0.72b 7.33±0.72b 6.00±1.89b 7.00±0.82b 3.67±1.66b 

Salmonella 

enterica. (-) 

3.33±1.36b 8.00±0.8

2b 

4.33±2.42b 7.33±0.54b 3.33±1.44b 6.00±0.94b 5.67±1.91b 1.33±1.09b 5.33±0.54b 3.33±1.44b 

S. typhii ATCC 

14028 

8.50±0.85a 9.33±0.2

7a 

9.33±0.27a 9.33±0.27a 9.33±0.27a 9.33±0.27a 9.33±0.27a 7.17±0.14a 9.00±0.47a 9.67±0.27a 

Y. enterocolitica 

(+) 

5.33±0.72b 5.33±0.5

4b 

6.67±1.96b 10.67±0.27
a 

4.67±1.19b 4.67±0.98b 5.00±0.94b 3.33±0.72b 6.33±0.27b 4.00±1.70b 

Y. enterocolitica 

(-) 

10.67±0.27
a 

10.67±0.

27a 

10.67±0.27
a 

10.67±0.27
a 

10.67±0.27
a 

10.67±0.27
a 

10.67±0.27
a 

10.67±0.27
a 

10.67±0.27
a 

10.67±0.27a 
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Table 9:  Antibiotic Susceptibility Pattern of Gram-Positive Isolates to Conventional Antibiotics 

Organisms RD  

( 20 µg) 

AML  

(20 µg) 

S  

(30 µg) 

NB  

(10 µg) 

CH  

(30  µg) 

CPX  

( 10 µg) 

E  

(30 µg) 

LEV  

(20 µg) 

CN 

 (10 µg) 

APX  

(20 µg) 

Zones of Inhibition (mm) 

 S.  aureus (+) 9.33±0.27b 9.33±0.27b 9.33±0.27b 9.33±0.27b 5.33±0.27b 5.33±0.27b 9.00±0.00b 8.67±0.27b 5.00±0.47b 3.00±0.47b 

 S. aureus (-) 10.33±0.27a 9.67±0.54a 9.67±0.54a 6.33±0.72a 9.00±0.47a 10.17±0.36a 9.67±0.27a 8.67±0.54a 8.50±0.62a 9.33±0.27a 

S. aureus  

(NCTC 6571) 

10.33±0.27a 9.67±0.54a 9.67±0.54a 6.33±0.72a 9.00±0.47a 10.17±0.36a 9.67±0.27a 8.67±0.54a 8.50±0.62a 9.33±0.27a 

Values represent means ± standard error of triplicate readings. Values with the same letters down the same column are not 

significantly different at p-value ≤ 0.05 (ANOVA and DMRT) 

KEY: (+): Bacteria in co-infection of urine samples with schistosomiasis; 

(-): Bacteria in single bacteriuria infection of urine samples 

4. Discussion  

In some Nigerian studies, the presence of Schistosoma haematobium infection was reported to be significant in the development 

of bacteriuria (Anosike et al., 2001; Adeyeba and Ojeaga, 2004; Nwachukwu et al., 2018). Also, interaction between  the genus 

Schistosoma and Gram-negative bacteria has been putatively reported to result in lingering bacterial infection and failure in 

antibiotic treatment (Barnhill et al., 2011). Hence, this study assessed the relationship between bacteriuria and urinary 

schistosomiasis in a Schistosoma haematobium endemic community in a rural area in South west Nigeria.   

 

The overall prevalence of urinary schistosomiasis observed in this study affirms that the study area is endemic for urinary 

schistosomiasis because 38.5% is above the maximum prevalence limit of 25% as recommended by World Health Organization 

(WHO, 1991), which clearly reveals that urinary schistosomiasis is still a major public health problem in the study area. The notably 

high prevalence of bacteriuria also uncovers the silently deteriorating  health status of the community members which is ostensibly 

unnoticed as there is a dearth of information on the prevalence of single bacteriuria infection and co-infection of bacteriuria and 

schistosomiasis in the area. Majority of scholarly articles on the study area are concentrated on Schistosomiasis, except the study 

of Dada (2015), on co-infection of bacteria associated with schistosomiasis and only among school aged students in the area. 

The observed prevalence (35.8%) of Schistosomiasis is similar to the prevalence rates of 38% reported by Dada (2015), in Ipogun 

and 39% reported by Ossai et al. (2012), in Enugu. Although their studies focused solely on school aged students in their respective 

study area while ours was focused on the entire age groups. The steady persistence of urinary schistosomiasis in the study area 

despite the annual mass administration of praziquantel as recommended by W.H.O was found to be associated with the continued 

dependence of the community members on river Aponmu as a source of water supply as there are no pipe borne water in the 

community. It has been previously reported that the river serves as a source of transmission of the infective stage of the parasite 

(Oboh et al., 2018). The general unavailability of good sanitary facilities also contributes to the persistence of the disease. Majority 

of the participants indicated that they do not have flushable toilet facilities in their homes or schools (for pupils) and resort to 

nearby bushes, latrines and the river for defecation and urination – all of which can contribute immensely to the transmission of 

urinary schistosomiasis in the area. 

Schistosoma haematobium prevalence in this study had significant association with age group and gender. Being a holoendemic 

disease, it is mostly common among children within the age bracket of 1-15 years of age (Atalabi & Adubi, 2018). This could be 

because children are important risk population that are continually exposed to the parasite via frequent stream visit, mostly for 

recreational purposes like swimming and domestic purposes like fetching water. The higher prevalence of urinary schistosomiasis 

among females may be attributed to their engagement in domestication and need to visit the stream to fetch water for cooking, 
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cleaning and washing. The higher prevalence of schistosomiasis in females in this study could also be because more females 

volunteered to participate in the study which could have introduced bias in the sampling. 

There are no previous records on the prevalence of bacteriuria in the study area; however the high prevalence of bacteriuria 

observed in this study is similar to the findings of Mwabete and Msigwa (2017) and Ndako et al. (2019), who recorded high 

prevalence of bacteriuria in rural communities in Tanzania and Nigeria respectively. The high prevalence may be due to low 

standards of living, social habits of the community, poor sanitation and unhygienic behavioural tendencies which particularly 

predispose individuals in rural settings to urinary tract infections (Ndako et al., 2019).  

The highest prevalence of bacteriuria observed among children is similar to the findings of Onifade et al. (2011). A number of host 

factors predispose children to UTI; these include obstructive uropathy, urolithiasis, incomplete emptying of the bladder with 

residual urine, non-circumcision in boys, female sex after infancy, and constipation (Adeseye & Ezeaka, 2018). Furthermore, the 

high prevalence of bacteriuria in females corresponds with previous studies on bacteriuria where females were reported to have 

higher carriage of bacteriuria than males (Ndako et al., 2019; Onifade et al., 2011). This could be as a result of the anatomically 

short urethra among female, favouring bacterial accent into the bladder. The predominance of Gram negative bacteria in this study 

coincides with the findings of Mwabete and Msigwa (2017) and Singh et al. (2014), in rural communities where Gram-negative 

bacterial isolates occurred the most in both asymptomatic bacteriuria and symptomatic UTI. This may be attributed to the presence 

of fimbriae which enables them to successfully colonize the urinary tract. 

Statistical analysis of the obtained data depicted that schistosomiasis was not significant for bacteriuria (at P = 0.4), which annuls 

the theory that a causal connection exists between schistosomiasis and bacterial UTI. Nonetheless, the fact that a lower level of 

antibiotic efficacy was observed against some bacteria population isolated from subjects with co-infection of bacteriuria and 

schistosomiasis compared to isolates from subjects with single bacteriuria infection, further lend credence to the possibility that 

adult schistosomes confer protection to co-contaminant bacteria in dual infection. Previous studies revealed that this protection 

is due to the ability of bacteria to bind with the tegument of adult schistosomes via fimbrial protein present on the surface of some 

Gram negative bacteria (Barnhill et al., 2011). Thus, the presence of fimbrial proteins in Gram negative uropathogens might have 

aided Gram negative bacteria implicated in co-infection in this study to form a niche with Schistosoma haematobium, hence, 

becoming less susceptible to antibiotics. In addition to these, bacteriuria carriage was slightly higher among schistosomiasis 

infected subjects than non-infected subjects (76.19% versus 73.13%). It has been reported that lack of proper treatment of 

asymptomatic bacteriuria can increase the chances of developing into acute cyctitis and pyelonephritis by 15-45% (Vasudevan, 

2014). Therefore, the extent of antibiotic resistance demonstrated by Gram negative bacteria isolated from co-infection of urine 

samples in this study is an issue of concern. Given the high prevalence of bacteriuria in the study area and the resistance of 

associated bacteria to conventional antibiotics, the study highlighted the health implications of association of bacteriuria in urinary 

schistosomiasis in the study area. 

5.0 Conclusion 

Poor sanitation and use of untreated water are important root cause of urinary tract infection among residents of rural 

communities. These factors also contribute immensely to the transmission of urinary schistosomiasis and the consolidation of co-

infection of bacterial UTI and urinary schistosomiasis in endemic communities. From the present findings, it can be concluded that 

the association between bacteria and urinary schistosomiasis could be deleterious, resulting to failure in the treatment of 

bacteriuria, thereby posing a greater risk of eventual development into symptomatic and complicated UTI. As such, the government 

should provide potable water and adequate sanitary facilities to community to improve sanitation and reduce transmission of the 

disease. Water bodies should also be treated with molluscacide to eliminate bulinus snails required to maintain the life cycle of S. 

haematobium in the study area. Additionally, improved sanitation health education and appropriate case  management should be 

incorporated to improve the health of individuals in endemic areas. Since literature reveals that Gram-negative bacteria associated 

with Schistosomiasis can evade antibiotics by binding to the teguments of the adult worms, it is therefore recommended that in-

vitro molecular studies should be carried out on antibiotic resistant bacteria associated with Schistosomiasis to expound the 

mechanism of resistance in the absence of adult schistosomes. Furthermore, the antibacterial potency of medicinal plants against 

associated bacteria should be investigated.  
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