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ABSTRACT 
 
Objective: A cross-sectional study was conducted to determine the human host factors that 
contribute to the perpetuation of schistosomiasis transmission in endemic communities of Wudil, 
Kano State, Nigeria. 
Methods: Information was derived from structured questionnaires supplemented with oral 
interviews, on perception of the community on the cause of urogenital schistosomiasis, using self-
reported macrohaematuria, as the disease proxy, water-use practices, riverside urination and 
defaecation, and the choice for treatment of schistosome infection. 
Results: Out of 139 study participants, the perceived causes of gross haematuria by the 
respondents were Excessive Salt Intake (41.73%); Scorching Sun (20.86%); Unknown (17.27%); 
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Infection (10.07%); Supernatural Force (5.86%) and Water Contact (4.32%). The respondents with 
self-reported terminal haematuria were 49.64%; riverine water contact 75.54% and riverside 
contamination 65.41%. Of the 72.46% of the respondents with gross haematuria who attempted for 
medication only 8.0% visited health facilities, while majority relied on traditional herbalists (39.13%) 
and roadside medicine stores (20.29%) for treatment. There was a strong association between 
riverine water contact and terminal haematuria (Odds Ratio: 6.09, 95% CI, 2.825-13.131, P<0.0001; 
Relative Risk: 2.737, 95% CI, 1.664-4.502, P<0.0001). 
Conclusion: Exposure to contaminated water as a result of socioeconomic activities, riverside, poor 
perception on the cause of the disease and lack of adherence to orthodox treatment of positive 
cases are the key promoters of schistosomiasis transmission in the study area. Excessive salt 
intake and scorching sun are the major perceived causes of haematuria among the study 
participants. This underpins the need for health education and other efficacious interventions for 
community awareness on the disease etiology which is central to effective elimination campaign. 

 
 
Keywords: Schistosomiasis; haematuria; perception; water contact; healthcare-seeking behaviour. 
 

1. INTRODUCTION 
 
Human schistosomiasis is a waterborne 
neglected tropical disease (NTD) caused by the 
blood flukes of the genus Schistosoma. 
Schistosomiasis has been ranked by the World 
Health Organization (WHO) as the second most 
important parasitic disease after malaria, due to 
its prevalence and associated morbidity [1,2]. It is 
an endemic disease in tropical regions especially 
in resource-poor communities with global 
estimates of over 700 million people at risk and 
260 million people suffering from the disease in 
76 countries across Africa, Latin America, Middle 
East and Asia [2,3]. Schistosomes are sexually 
dimorphic and digenetic trematodes that require 
two hosts to complete their life cycle. The adult 
worms of Schistosoma haematobium live in the 
vesical plexus surrounding the urinary bladder of 
humans, the males carrying the females in their 
gynaecophoric canals. The females release eggs 
which pass through the tissues and enter the 
bladder. They are then passed to the exterior in 
the urine. The eggs released in water hatch and 
release miracidia larvae which find an appropriate 
snail intermediate host, penetrate and mature into 
a human-infective cercarial larvae. During this 
period, if they come into contact with human skin, 
they penetrate the body with the help of 
secretions from their penetration glands, and 
transform into a young adults called 
schistosomula. These young adults enter 
bloodstream and migrate to the liver via the 
lungs. Both male and female schistosomes attain 
full maturity in the liver, pair and move to the 
pelvic venous plexus where the females lay eggs 
to begin another life cycle.  In the course of 
penetration and passage through the various 
tissues, some of the eggs get trapped in tissues 
of the genital and urinary systems. In the case of 

urogenital schistosomiasis where about 50% of 
the eggs are trapped in the wall of the bladder 
immune inflammatory response is elicited [4,5,6]. 
The resident inflammatory cells encapsulate the 
eggs which results in the formation of 
granulomatous lesions. In chronic cases the 
granulomas become fibrotic and later calcified. 
Common symptoms of Urogenital 
schistosomiasis (UGS) are urinary frequency, 
urgency, dysuria and terminal haematuria. This 
visible haematuria, or blood in the urine is the 
most feasible and often form the basis for 
epidemiologic diagnosis of UGS [7,8]. 
 
In Nigeria, the most populous country in Africa 
and with significant number of water resources 
development projects, schistosomiasis is 
endemic with transmission influenced by several 
factors such as continuous water contact 
activities for socioeconomic purposes and 
anthropogenic faecal and urine contamination [9], 
coupled with prevailing snail vector abundance in 
endemic areas [10,11].  At least 91.4% of the 
population requiring treatment for schistosomiasis 
live in Africa [3]. Oladejo and Ofoezie [12], 
reported an endemicity of UGS in Nigeria with 
about 95% of the population lacking the 
knowledge about the mode of its transmission or 
prevention. Although mass chemotherapy with 
praziquantel (PZQ) is the major control strategy 
for morbidity reduction in endemic areas, this has 
not been successful since the drug does not 
prevent post-treatment reinfection. Haematuria 
could serve as an index of endemicity of the 
disease which can be exploited for rapid 
assessment during control campaign [13,14]. 
Sustainable preventive measures for individuals 
at risk and multi-level contact control such as 
mass treatment with praziquantel, snail vector 
control and prevention of anthropogenic 
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environmental contamination are of public health 
significance in order to curb schistosomiasis 
transmission in endemic areas. For successful 
public health interventions on infectious diseases 
with a view to reducing disease morbidities, and 
significantly blocking further transmission, proper 
understanding of the sociocultural belief, 
perception, awareness and healthcare-seeking 
behaviour of the community-at-risk is of immense 
importance. Therefore, the present study was 
designed to determine the human host factors 
that contribute to the perpetuation of UGS in 
endemic community of Wudil, Kano State, 
Northern Nigeria.  
 

2. MATERIALS AND METHODS 
 

2.1 Study Area 
 
The study was carried out in Wudil Town, Wudil 
Local Government Area (LGA) of Kano State, 
which is located within the Sudan Savannah 
region of Nigeria, between the latitude 11°37’N 
and longitude 8°58’E [14]. The area is a lowland 
lying at an altitude of 413m above the sea level. 
Wudil Town is a commercial centre located along 
the Kano Maiduguri Highway about 44km away 
from Kano City. To the West it is bordered with 
Kano-Hadejia River which flows through the 
town. The inhabitants of Wudil community are 
predominantly Hausa/Fulani, with farming and 
animal husbandry being the dominant 
occupations. Wudil Market opens weekly and 
attracts people from within and outside the state 
for commercial activities thus accommodating 
people from different socioeconomic 
backgrounds [15]. The study area was chosen 
because of its location as a major riverine town 
with high frequency of daily water contact 
activities (WCAs) throughout the year [16]. There 
is a small body of literature on the epidemiology 
of UGS particularly with regard to the attitude 
and behaviour of the community towards 
treatment of the end-stream haematuria, or what 
they locally called Tsargiya, or Fitsarin jini, the 
most common morbidity and symptom of UGS in 
endemic settings. 
 

2.2 Study Population 
 
The study comprised 139 participants, out of 
which 108 were males and 31 were females and 
of different age classes who have voluntarily 
agreed to participate in the study after extensive 
oral explanation of the aim of the study. The 
study participants came from within and the 
neighbouring local government areas, and are 

predominantly Hausa-Fulani involved in various 
occupations such as trading, street vending, 
sand collection, irrigation farming and animal 
rearing. A significant number of the youth 
participants attended Almajiri school in the town. 
There were 150 study participants initially 
recruited out of which 11 were not included in the 
analysis either due to consent/assent withdrawal, 
lack of completeness or inconsistency of the data 
captured. 
  
2.3 Sample Size 
 
The sample size was determined using the 
formula of Cochran (2005), and on the basis of 
the UGS prevalence of 8.3% reported by Dawaki 
et al. [17], as follows: 
 
N= Z2 (1 - P)/d2, where: 
 
N = Sample size; Z= 1.96 (at 95% confidence 
level); P= Expected prevalence (8.3%); d= 
Allowable error (5%) 
 
Thus, sample size (N) = 116 
 
The minimum sample size (N) was 116 which 
was adjusted to 150 study participants. 
 

2.4 Questionnaire Survey 
 
This cross-sectional study adopted a 
convenience sampling technique in the 
administration of questionnaires. Study 
participants comprised individuals who were 
sighted around the riverine area of Wudil River in 
Wudil Town without considering the purpose of 
their being there. Individuals were enrolled in the 
study after informed consent. Underage 
participants who assented to the study were 
followed to their homes to seek consent of their 
parents or guardians. A self-reported gross 
haematuria was used as a proxy for urogenital 
schistosomiasis. A structured questionnaire was 
pretested before it was finally administered as 
the main tool for the qualitative survey, in order 
to obtain information on the participants’ socio-
demographics and the behaviour related to 
disease transmission. Where necessary, the 
questionnaire administration was supplemented 
with oral interview in the local language, Hausa, 
in order to facilitate appropriate response. 
Information contained in the questionnaire was 
also translated into the local language to ease 
understanding of the respondents. The Hausa 
version of the questionnaire was tested on the 
school-age children from the neighbouring 
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community. Appropriate adjustment was made 
before it was finally back-translated into English 
and then adopted for the study. The riverside 
contamination was determined by assessing 
open field defaecation and urination by non-
participant observational study. The subjects 
from which the study participants were drawn 
were observed for the environmental 
contamination with faeces or urine close to the 
perimeter of the water body, for 4 hrs between 
11am and 3pm every day for 3 days. This 
observation period was believed to be the peak 
period of WCAs in rural endemic settings and, 
when the risk of schistosomiasis transmission is 
highest [11,18]. Afterward, the assessment of 
riverside contamination was confirmed from the 
respondents during the questionnaire survey.  
 

2.5 Data Analysis 
 

Data were analysed using descriptive statistics 
such as simple frequencies, means and 
percentages. To determine any association 
between risk factors and haematuria, achi-
square test was carried out at 5% probability 
level. The strength of the association was 
determined using odds ratio (OR) and relative 
risk(RR). All data analyses were run by Microsoft 
Excel, 2016. 
 

3. RESULTS 
 

3.1 Sociodemographics 
 

The results in Table 1 present information on 
sociodemographics of the study participants. Out 
of 139 participants in this cross sectional study, 
108 (77.7%) were males and 31 (22.3%) were 
females. Prevalence of self-reported haematuria 
was higher in males (59.26%) with a significant 
association (P<0.001). The overall self-reported 
prevalence of haematuria, used as a proxy for 
UGS, is 49.64%. The mean age of the study 
subjects was 28±1.34 years (age range: 7-68 
years). Individuals within the age-groups 0 to 30 
years reported more gross haematuria than older 
age-groups, which also reduced progressively 
with advancing age. The age-group 11-20 years 
recorded highest prevalence of haematuria 
(72.97%) while individuals aged 51-60 years had 
the least (16.67%). Prevalence of haematuria 
was found to be significantly associated with 
age-group of the respondents (P<0.001). 
Moreover, the respondents were involved in 
different types of occupation, with water-based 
type recording higher frequency of 52.52%. Of 
the four water-based occupations observed, 
respondents involved in commercial laundry had 

a highest prevalence of haematuria (63.64%); 
studentship as non-water-based had a higher 
haematuria prevalence of 61.29% (Table 1).   
 
Education status, as a sociodemographic factor 
for UGS transmission, is presented in Table 1. 
Majority (approximately, 55%) of the respondents 
acquired at least primary school education, while 
only 7.19% attained tertiary education. However, 
a sizable number had been pupils or students of 
the Almajiri school, a traditional non-formal 
educational institution where individuals of 
Islamic faith in Hausaland learn Arabic/Qur’anic 
scripts. Only 16.55% of the respondents had 
never been to school or did not attend either 
formal or non-formal institution. The highest 
prevalence of haematuria (61.54%) was 
observed in individuals with non-formal education 
(the Almajiri school pupils and students), 
followed by unlettered respondents (52.17%). In 
addition, individuals who acquired tertiary 
education had lowest prevalence of reported 
haematuria during the study; education status of 
the respondents significantly varied with 
haematuria prevalence (P< 0.001). 
 

3.2 Perception, Water Exposure and 
Contamination 

 
The results of perception of the endemic 
community on the cause of UGS are presented 
in Table 2. Perception of the cause of the 
disease varied among the study subjects; 
infection (10.07%), water contact (4.32%), 
supernatural force (5.76%), excessive salt intake 
(41.73%), scorching sun (20.86%) and unknown 
(17.27%). The most perceived cause of UGS 
was excessive salt intake; water contact being 
the least (Fig. 1). In gender comparison, the 
trend was almost the same, except that in male 
respondents, supernatural force was the least 
perceived cause of the infection, while water 
contact was the least in females. 

 
Types and intensities of water contact activities 
of the respondents are presented in Table 3. 
These include bathing, swimming, fishing, 
fetching, irrigation farming and clothes washing; 
swimming and personal clothes washing being 
the most frequent (20.14% and 15.8%, 
respectively). Water exposure intensity varies 
with age-groups, being higher in 0-10 and 31-
40years age-groups, which decreased thereafter 
in older subjects. However, there was a weak 
negative correlation between water exposure and 
age-groups of the respondents at P<0.05            
(Table 4). 
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The results in Table 4 represent a synopsis of 
correlation of schistosomiasis transmission 
variables and prevalence of UGS with gross 
haematuria serving as a proxy. There was a 
positive correlation of UGS with water exposure, 
sex and riverside contamination (P<0.05). 
However, the disease correlated negatively with 
the age of the respondents. Fig. 2 indicates a 
strong association between haematuria and 
water exposure. The risk of developing 
haematuria was about 3 times in individuals 
exposed to the cercariae-infested water than in 
those not exposed (Odds Ratio (OR): 6.09, 95% 
CI, 2.825-13.131, P<0.0001; Relative Risk (RR): 
2.737, 95% CI, 1.664-4.502, P<0.0001). The 
results presented in Fig. 3 indicate riverine water 
exposure and riverside anthropogenic 
contamination which promote schistosomiasis 
transmission in the study area. A lot of the 
participants involved in riverine water exposure 
were also linked to riverside contamination with 
human excreta. 
 
3.3 Healthcare-seeking Behaviour 
 
Fig. 4 represents results on healthcare-seeking 
behaviour of the respondents that presented with 
gross haematuria. The subjects preferred visiting 
traditional herbalists or taking a home-prepared 
herbal concoction for treatment of the ailment 
than other forms of healthcare. However, a 
significant number of respondents did not opt for 
any form of medication, orthodox or nonorthodox.  
 

4. DISCUSSION 
 

4.1 Haematuria and Urogenital 
Schistosomiasis 

 
Urogenital schistosomiasis (UGS) is endemic in 
Kano State owing to the prevailing conducive 
geographical conditions that maintain the 
parasites in the snail intermediate hosts and the 
human host factors facilitating transmission. Our 
findings in this study revealed that UGS is 
endemic in the community given the high 
prevalence of gross haematuria (49.64%) 
recorded from the study participants. In tandem 
with these findings, variable haematuria 
prevalence rates were reported in Kano State; 
92.0% by Abdullahi [19], 52.75% by Duwa et al. 
[20], 63.3% by Ali et al. [21], 39.7% by Dawaki et 
al. [17], 40.06% by Ali et al. [22] and 26% by 
Enabulele et al. [23], given the endemicity of 
UGS in Kano State owing to the presence of a 
large number of water bodies serving as suitable 
breeding grounds for the snail intermediate hosts 

of schistosomiasis. In all the above findings, the 
haematuria was significantly associated with 
prevalence and intensity of UGS. Ali et al. [21] 
further observed that chronic haematuria due to 
UGS may lead to a slow development of 
anaemia particularly in the presence of nutritional 
challenges. In a prevalence study conducted in 
the study area, Ahmad et al. [24] reported a 25% 
prevalence of UGS in school children. However, 
in this school-based study there was no report of 
haematuria among the study subjects. This 
would have given clear insights on the burden of 
Schistosoma haematobium infection in the 
community. However, given the high rate of 
contacts with contaminated water among school-
age children and adults in the community it would 
be possible to have a surge in haematuria 
prevalence which may indicate infection intensity 
where the bloody urine was due to UGS. Hence, 
there is the need for a comprehensive 
epidemiological survey in the study area to 
confirm the etiology of gross haematuria. 
Moreover, a large body of literature on the 
epidemiology of urogenital schistosomiasis 
revealed a strong association between S. 
haematobium infection intensity and terminal 
haematuria [25,26,27]. However, this study does 
not have the merit to conclude on the self-
reported haematuria being associated with UGS 
since a lot of underlying renal pathologies could 
manifest as blood in the urine in which the blood 
stain may originate from either the upper or lower 
urinary tract (i.e. glomerular or non-glomerular in 
origin). Physiological disorders such as kidney 
stones, renal tubular acidosis and benign 
prostatic hyperplasia (BPH), and lower urinary 
tract infections are among the common causes of 
haematuria [28]. Further investigations like 
parasitological and imagistic methods, could 
differentiate the causes of haematuria. This study 
showed a high prevalence of reported 
haematuria among younger age-groups. This 
may be in connection to a naïve immunity to 
schistosome eggs deposits in the urothelial 
tissues which develop progressively as 
individuals age. In contrast, a study conducted in 
Sokoto State, Northwestern Nigeria revealed a 
58% haematuria prevalence among adults in the 
study population [29].  
 
4.2 Water Contacts and Perceptions 
 
In this survey, all age-groups were exposed to 
contaminated water with different contact 
intensities for varied socioeconomic purposes. 
However, the rate of water contacts declined 
after the age of 40. Majority of the respondents in 
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Table 1. Prevalence of self-reported haematuria in relation to sociodemographic factors 
 

Characteristics Category Number examined Number of Haematuria % Prevalence χ2 P value 
Gender Male 108(77.7)* 64 59.26 17.92 <0.001 
 Female 31(22.3) 5 16.13   
Total 139 (100) 69 49.64   
Age-group (years)1 ≤10 20(14.39) 11 55.00 43.25 <0.001 
 11-20 37(26.62) 27 72.97   
 21-30 26(18.71) 13 50.00   
 31-40 25(17.99) 9 36.00   
 41-50 18(12.95) 5 27.78   
 51-60 6(4.32) 1 16.67   
 ≥61 7(5.04) 3 42.86   
Total 139(100) 69 49.64   
Occupation Civil servants 5(3.60) 1 20.00 54.91 <0.001 
 Commercial laundry 11(7.91) 7 63.64   
 Sand harvesting 29(20.86) 16 55.17   
 Irrigation farming 19(13.67) 11 57.89   
 Weaving/Tailoring 10(7.19) 2 20.00   
 Trading 12(8.63) 5 41.67   
 Fishing 11(7.91) 6 54.54   
 Studentship 31(22.30) 19 61.29   
 Housewifery  6(4.32) 1 16.66   
 Others 5(3.60) 1 20.00   
Total 139(100) 69 49.64   
Education Status None 23(16.55) 12 52.17 22.16 <0.001 
 Almajiri school

2
 39(28.06) 24 61.54   

 Primary school 46(33.10) 21 45.65   
 Secondary school 21(15.11) 9 42.86   
 Tertiary Institution 10(7.19) 3 30.00   
Total 139(100) 69 49.64   

*
Parenthesized figures are percentages; 

1
Mean age: 28.14±1.34 years (Age range:7-68years); 

2
Almajiri school is a non-formal education based on Arabic/Islamic scripts
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Table 2. Sex-related perception of the cause of terminal haematuria 
 

Perceived Cause of Haematuria Number of Respondents  
Total (%) Male (%) Female (%) 

Infection 10(9.26) 4(12.9) 14(10.07) 
Water Contact 5(4.63) 1(3.23) 6(4.32) 
Supernatural Force 3(2.78) 5(16.12) 8(5.76) 
Excessive Salt Intake 46(42.59) 12(38.71) 58(41.73) 
Scorching Sun 25(23.15) 4(12.9) 29(20.86) 
Unknown 19(17.59) 5(16.12) 24(17.27) 
Total 108(77.7) 31(22.3) 139(100) 

P = 0.100 
 

Table 3. Age-related intensity of riverine water contact activities of the respondents 
 

Age group Ba Sw Cl Pl Sh Ir Fc Fs Total (%) 
0-10 ++ +++ - ++ - + + + 20(14.39) 
11-20 ++ ++++ - +++ ++ ++ ++ + 37(26.62) 
21-30 ++ + + ++ + ++ + ++ 26(18.71) 
31-40 + - + + ++ + + ++ 25(17.99) 
41-50 + + + + ++ + + + 18(12.95) 
51-60 - - + + + - + - 6(4.32) 
≥61 - - - + - ++ - + 7(5.04) 
Total 21(15.11) 28(20.14) 10(7.2) 22(15.8) 21(15.11) 16(11.5) 15(10.8) 6(4.32) 139(100) 
P<0.0001; Key: Ba-Bathing; Sw-Swimming; Cl-Commercial laundry; Pl-Personal laundry; Sh-Sand harvesting; Ir-Irrigation; Fc-Fetching; Fs-Fishing; Water contact: +Low; ++ 

moderate; +++High; ++++Intense; - Not involved  
 

Table 4. Relationship between Urogenital schistosomiasis/gross haematuria and transmission variables 
 

Variable Age Sex Gross Haematuria Water Exposure Riverside Contamination 
Age 1.00     
Sex 0.28 1.00    
Gross Haematuria -0.132* 0.478* 1.00   
Water Exposure -0.11 -0.099 0.300* 1.00  
Riverside Contamination 0.125* 0.406* 0.282* 0.266* 1.00 

* = Significant (P<0.05) 
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Fig. 1. Perception of the cause of gross haematuria among respondents 
 

 
 

Fig. 2. Relationship between self-reported haematuria and riverine water exposure 
P<0.0001; OR: 6.09, 95% CI, 2.825-13.131, P<0.0001; RR: 2.737, 95% CI, 1.664-4.502, P<0.0001 

 

 
 

Fig. 3. Anthropogenic activities promoting schistosomiasis transmission 
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Fig. 4. Healthcare-seeking behaviour of respondents with self-reported haematuria 
 
the age-group 21-30 years and below were 
involved in water contact activities for both 
recreational and occupational purposes, while 
the older age-groups were more restricted to 
occupational water contacts or have less WCAs. 
Similarly, Oso and Odaibo [18] observed an age-
related water-contact patterns with frequency of 
exposure to infested water reducing with old age. 
It could also be due to the development of 
immunity in the old people who may have 
contracted the disease in their young age. These 
conform with the findings of Ndams and 
Livingstone [13] and Inyang-Etoh et al. [30], who 
reported a decrease in schistosomiasis 
prevalence with advancing age as a result of 
reduced water contacts, and the development of 
immunity against Schistosoma haematobium 
infection. However, the higher gross haematuria 
observed among younger age-groups might 
coincide with high intensity of infection due to 
pronounced egg excretion in younger infections 
as immunological reactions around the eggs in 
chronic infections tend to limit their passage into 
the urinary system [31]. Moreover, younger age 
groups who are the most-at-risk population are 
prone to infection and reinfection even after 
conventional treatment with praziquantel. There 
is a wealth of data on schistosomiasis 
epidemiology which attest to the high frequency 
of water contact activities among younger age-
groups as compared to older folks in endemic 
community. With availability of contaminated 
water in close proximity, school-aged children 
are most vulnerable to infection. In this study, a 
significant number of the respondents involved in 
riverine water exposure were also linked to 
riverside contamination. Older individuals 

involved in water contact activities (WCAs) did so 
mainly for occupational purpose. However, the 
frequency of water exposure among the older 
individuals was comparatively low. In certain 
communities, economic water contact was the 
most important type of WCAs, with the highest 
frequency during the early rainy season. This 
was found to be significantly associated with 
schistosomiasis transmission [32]. This finding is 
in tandem with that of Dawaki et al. [17] who 
suggested that an occupational risk posed by 
schistosomiasis could serve as a proxy for water 
contact patterns in endemic community.  
 
Of the eight types of WCAs observed in this 
study, occupation-related activities such as sand 
harvesting, commercial laundry, irrigation farming 
and fishing, are common. Aboagye and Edoh 
[33] similarly found fishermen as the major 
occupational subgroup at high risk of 
Schistosoma infection, attributing it to regular 
contacts with contaminated water body. Although 
the findings in this research revealed a significant 
difference in self-reported haematuria between 
male and female respondents, we could not 
correlate gender with UGS owing to the small 
number of female respondents given the 
sociocultural settings of the Hausa community 
where females are hardly involved in outdoor 
activities, especially those that are water-related. 
In this study, female respondents were involved 
in WCAs for domestic chores. In a cross-
sectional study on schistosomiasis in Kano State, 
Dawaki et al. [17] attributed the gender inequity 
in terms of WCAs to religious and cultural 
practices where females are banned from 
recreational water exposure, such as swimming 
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and bathing in an open water source, according 
to Islamic faith. In an observational study for 
WCAs in Wudil River, Ahmed and Bassey [16] 
reported that only a small number of females 
mostly girls of school-age were involved, and in 
which washing clothes and utensils was the most 
common. However, an association between 
Schistosoma haematobium infection and gender 
in favour of the males has been reported by 
several researchers [11,19,34]. Males are more 
exposed to the contaminated water sources 
[17,24,35] and are therefore more vulnerable to 
infection. This long-held record of gender bias is 
prone to change due to differences in 
sociocultural settings [35]. Similarly, Salawu and 
Odaibo [36] reported a balanced prevalence of 
UGS in male and female preschool-aged children 
in Ogun State, Nigeria, probably due to equal 
rate of exposure to the infective water. 
Education, as a human host factor, is one of the 
social determinants that impact awareness and 
influence belief and perception on social 
scourges including those related to public health. 
Ali et al. [19] observed that the key factors 
responsible for UGS endemicity are low literacy 
level, lack of basic amenities, indiscriminate 
disposal of human sewage and high contacts 
with contaminated water sources. Moreover, low 
level of awareness in endemic community on the 
association between water exposure and 
schistosomiasis transmission would tend to 
increase the risk of disease transmission [11]. In 
a resource-poor setting, community awareness 
campaign is often recommended as a first 
intervention strategy to create the enabling 
environment for other strategies to thrive [17,37]. 
Similarly, misconceptions make health education 
intervention critical for successful 
schistosomiasis control campaign, since it will 
enable individuals to learn about the disease, 
recognize and manage their ailments [37]. In 
addition, health education intervention as an 
information, education and communication (IEC) 
strategy is important in preventing 
schistosomiasis transmission. However, 
educational intervention cannot unilaterally be 
effective in schistosomiasis control program, 
suggesting a need for implementation of an 
integrated and sustainable interventions [30].  
 
4.3 Environmental Contamination and 

Healthcare-seeking Behaviour 
 

Studies have reported that about 2.3 billion 
people do not have decent toilets of their own. 
Without clean water, decent toilets and good 
hygiene, the impact of infectious diseases will be 

exacerbated [38]. Over 800 million children do 
not use improved sanitation facilities and 
therefore practice open field defecation and 
urination [39]. In our study, many of the study 
participants that were involved in the riverine 
water contact were also linked to riverside 
contamination. The reasons given for these 
contaminative activities were proximity to working 
site, urge for voiding and lack of access to toilet 
facility in the vicinity of their homes. The latter 
reason was more common among the Almajiri 
pupils and students who are mostly of the age 
range 0-20 years. This supports the findings of 
Ahmed and Bassey [16] who reported the 
involvement of males in open defecation in the 
study area and that school-age children tend to 
urinate indiscriminately while swimming or 
playing in the water. It was observed that human 
behaviour towards environmental contamination 
and lack of measures to improve sanitary 
conditions continue to predispose individuals to 
infection and reinfection in endemic communities 
[9,40]. In some rural communities, unhygienic 
methods of disposing human excreta create 
favourable conditions for the snail intermediate 
hosts to thrive [41]. In such resource-poor 
settings, Water, Sanitation and Hygiene (WASH) 
strategy would be a promising approach for 
schistosomiasis control. 
 
The findings of this study revealed different 
levels of perception on the cause of S. 
haematobium infection among the study 
participants. While some of the respondents 
ascribed the disease to the intake of excessive 
salt, some misconceived that scorching sun was 
responsible for manifestation of the cardinal 
disease symptom, terminal haematuria, which is 
considered to be synonymous with UGS among 
the Hausa community. This finding is in 
agreement with the findings of Duwa et al. [20] 
who reported that taking too much salt was the 
perceived etiology of UGS in some dam-site 
communities in Kano State. Although, in our 
study a small percentage of the study 
participants correctly associated the disease with 
frequent exposure to contaminated water 
sources. There was no direct scientific 
correlation between excessive salt intake and 
UGS. But, the implication of this finding is that 
over-consumption of dietary salt could result in 
urodynamic irritative symptoms, such as 
excessive urination, frequent urination and the 
urge to urinate [42]. However, Bankir et al. [43] 
suggested that urine output per day is 
independent of the level of dietary salt intake. 
Another implication of excessive salt intake is the 
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possibility of chloride ion overdose which could 
lead to the accumulation of hydrochloric acid in 
the bloodstream, causing renal tubular acidosis 
[44]. Haematuria is one of the frequent clinical 
presentations of renal tubular acidosis [45]. 
Therefore, in UGS-endemic settings excess salt 
along with other physio-pathological factors could 
precipitate haematuria. This maybe a 
compounding factor for the reported blood in the 
urine in this study. In-depth study should be 
conducted to determine if gross haematuria 
correlates with chronic dietary in-take of excess 
salt. The other popular perception that 
haematuria was due to a scorching sun may be 
in connection to a widely-held belief that chronic 
exposure to the heat of the tropical sun could 
result in the passing out of bloody urine 
especially among school-age children and the 
working young adults. Although, climate change 
has been linked to increasing schistosomiasis 
prevalence due to the effect of environmental 
temperature on metabolism and reproductive 
capacity of the snail hosts and the developing 
larval parasites therein [46,47], we could not 
explain if there is any scientific correlation of the 
respondents’ perception with the changing 
climatic conditions that are a cause of a surge in 
the environmental temperature, especially the 
heat waves. In a verbal communication with 
majority of the respondents that complained of 
scratching their body after water exposure, they 
failed to associate the skin irritation to 
schistosomiasis transmission, further exposing a 
gross lack of awareness of the study participants 
on disease transmission dynamics. So far, there 
was no documented health education 
intervention in the study area. Earlier, Ali and 
Ndams [11] observed that a low community 
awareness on the link between exposure to 
contaminated water and schistosomiasis 
predisposes individuals to the disease 
transmission. 
 
This study further revealed a preference of 
respondents to herbal medicine than orthodox 
therapy with conventional drugs which are 
prescribed at health clinics, or sold by patent 
medicine vendors. The respondents tend to visit 
traditional herbalists or take a home-prepared 
herbal concoction to provide treatment for the 
bloody urine. In poor rural settings with a known 
disease endemicity, individuals hardly patronize 
government clinics until an ailment becomes 
serious and chronic, because of their strong ties 
with traditional medicine practice, including 
spiritual healing and sorcery. Preference for 
herbal treatment to conventional chemotherapy 

has been a long-standing culture not only in 
Hausa community, but also in other parts of 
Nigeria. This was similarly observed by Anumudu 
et al. [48] that people in endemic communities 
have a recourse to phytotherapy for a belief that 
conventional drugs are repulsive to their 
traditional heritage. A good number of individuals 
in endemic communities prefer self-medication 
through patronizing local drug hawkers or 
consumption of herbal concoctions at home 
[48,49,50]. Moreover, a minority of the 
respondents attends government clinics for 
medication with PZQ, which is the mainstay of 
UGS and other trematodiases, which is also 
available as over-the-counter drug at patent 
medicine stores. However, in spite of the 
prevailing haematuria, a larger percentage of the 
respondents were reluctant to seek treatment. 
This may imply incorrect perception on the cause 
of UGS as the major hindrance to seeking 
appropriate healthcare. Coupled with other 
prevailing risk factors, this would promote UGS 
transmission in the study area. It was suggested 
that control efforts and prevention measures 
against Schistosoma infections should be 
directed towards drawing physical and 
behavioural barriers between the human host 
and the snail vectors which involve a whole 
gamut of environmental management for vector 
control and behavioural reorientation on health 
implications of unprotected WCAs [51]. 

 
5. LIMITATIONS OF THE STUDY 
 
We acknowledge that small sample size and a 
few number of female respondents characterised 
this study. However, this could be justified, 
considering the culture and tradition of 
Hausa/Fulani communities that detest gender 
mingling, as females are hardly involved in 
outdoor activities, especially water-based. 
Questionnaire was the major tool for the data 
collection, using self-reported haematuria as a 
proxy for UGS. There was no parasitological 
survey conducted. 
 
6. CONCLUSION 
 

This study confirms the presence of 
environmental and anthropogenic risk factors for 
schistosomiasis endemicity in the study area. 
While excessive salt intake and scorching sun 
are the most perceived causes of gross 
haematuria in the community, contacts with 
contaminated water and poor healthcare practice 
may indicate UGS transmission. Although, high 
prevalence of haematuria was recorded in this 



 
 
 
 

Umar et al.; ARRB, 36(8): 27-41, 2021; Article no.ARRB.65690 
 
 

 
38 

 

study, further research involving large sample 
size needs to be conducted to ascertain its 
etiology. It is pertinent to conduct a community-
wide study on the epidemiology of 
schistosomiasis to assess the prevalence status 
and extent of terminal haematuria as the 
hallmark of UGS. 
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