


Prevalence of Schistosomiasis and Associated Risk Factors among Primary Schools Pupils At Gala Village in Sumaila Local Government Area, Kano State


ABSTRACT
Background: Schistosomiasis is a major public health problem in Nigeria, particularly among school-aged children in rural areas who have frequent contact with freshwater habitats. 
Aim: This study was conducted to determine the prevalence of urinary schistosomiasis and associated risk factors among primary school pupils in Gala Village, Sumaila Local Government Area of Kano State, Nigeria. 
Methodology: A cross-sectional study was done, and 70 urine samples were randomly collected from both male and female pupils. The urine samples were then examined macroscopically and microscopically using the centrifugation sedimentation technique for the presence of Schistosoma haematobium ova. A structured questionnaire was used to obtain the required information from the pupils. 
Results: The prevalence of urinary schistosomiasis was found to be 15.7% (11/70). The prevalence was higher among males than females and was statistically significant (p = 0.01). The highest prevalence was found among pupils aged 11-13 years. In addition, all the pupils who were positive for urinary schistosomiasis reported having engaged in water contact activities. Haematuria was found among 10.0% of the study participants. 
Conclusion: It was concluded that schistosomiasis was more common among the males who were positive for urinary schistosomiasis.
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1. Introduction
Globally, schistosomiasis is a neglected tropical disease (NTD) and is caused by dioecious blood fluke (digenetic trematodes) of the genus Schistosoma. It is ranked as the second most socioeconomically destructive parasitic disease after malaria. It is the most prevalent water-borne disease present within the rural populace. The parasite is transmitted by a specific freshwater intermediate molluscan host, while humans of all age groups act as the definitive host, (Uchendu et al., 2017). It is estimated that nearly 700 million people live in areas where the disease is endemic.  Approximately 200 million people are infected across 76 countries around the world, with sub-Saharan Africa and some parts of Asia reporting the highest endemicity. Sub-Saharan Africa accounts for 90% of the infected cases, and it is estimated that about 11,700 people die from this disease annually in this region of the six Schistosoma species that infect humans (S. haematobium, S. mansoni, S. japonicum, S. intercalatum, S. mekongi and S. malayensis) (Manson et al., 1987), three species (S. haematobium, S. mansoni and S. intercalatum) are present in Nigeria.
 The urogenital schistosomiasis caused by S. haematobium occurs at a higher frequency in remote areas of the country. Nigeria is one of Sub- Saharan Africa’s most heavily impacted countries with respect to both urinary and intestinal schistosomiasis, accounting for almost 14% of the disease worldwide, (Hotez et al., 2012; Herrick et al., 2017). As a result, Nigeria also requires the greatest intervention to help control and eradicate the disease (Uchendu et al., 2017). The first reported case of schistosomiasis in Nigeria was in 1908, (Bishop, 2017)) and numerous studies are available on the epidemiology, prevalence and risk factors associated with this disease. It is worth noting that some of these reports conflict with one another (Emmanuel et al., 2017). 
For many areas in Nigeria, no reliable systematic report has been published on the epidemiological status of this disease (Houmsou et al., 2011), and it was only recently, 4th June 2015, that Nigeria’s Federal Ministry of Health (FMOH) officially released the first epidemiological data on the prevalence of this disease (Global Network Neglected Tropical Diseases, 2015). Communities around water bodies have high risk of parasitic infections, water plays an important role in the life cycle of parasites, and humans cannot live without water. Schistosomiasis, also known as snail fever and bilharzia, is a disease caused by parasitic flatworms called Schistosomes (WHO, 2014). These worms are released by snails. The disease is spread by contact with fresh water fresh water contaminated with these schistosomes. Schistosomiasis is one of the most widespread of all human parasitic diseases, it ranks second only to malaria in terms of its socioeconomic and public health importance in tropical and subtropical areas (Chitsulo, 2000). Schistosomiasis is a major public health problem affecting over 200 million people worldwide (WHO, 2011).  
As a mainly rural, often occupational disease, schistosomiasis principally affects people who are unable to avoid contact with natural water sources, either because of their profession (agriculture, fishing) or because of lack of reliable water for drinking, washing and bathing (Ekpo et al., 2010). Irrigation farmers and fishermen are among those that are more prone to the infection. There are repeated cases of these parasites in humans, especially children. (Tetteh-Quarcoo et al., 2013), since children frequently have contact with water either for domestic purpose or for fun.  Increased population movement seems to enhance the spread of the disease, and schistosomiasis is now occurring increasingly in periurban areas (Oliveira, 2004). Infection with schistosomes does not always result in clinical manifestation of disease and many infections are asymptomatic (Uneke and Egede, 2009). Over time as the cercariae, and later adult worms and their eggs, migrate through the body the manifestation varies. Schistosoma haematobium infection however could cause anaemia, haematuria, dysuria, nutritional deficiencies, lesion of the bladder, kidney failure, and elevated risk of bladder cancer and in children growth retardation (Uneke and Egede, 2009). Haematuria is caused when S. haemabium migrate to the bladder and ureters, which often gives painful sensation during urination.
2. Material and Methods
2.1 Study Area
The study area was carried out in primary school’s pupils at Gala village, Sumaila Local Government Area which is situated in the southern part senatorial district of Kano State Nigeria.
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Figure 1: Map showing Sumaila Local Government
2.2. Ethical clearance
Ethical approval for this study was collected from the ministry of health Kano State with reference number (NHREC/17/03/0235), Nigeria. After been contacted by the head of the school prior to the study exercise. Furthermore, information about the study was provided by the data collection teams to each of the participant’s.
2.3 Sample Collection
A total sample of 70 urine samples were randomly collected from both male and female. Each participant was given a clean sterile wide-mouthed container that can be covered with a tightly fitted lid and asks to bring the sample (Nse et al., 2020). 
2.4 Determination of Sample Size
The sample size for this study was determined using the standard formula for cross-sectional studies described by Stanley K. Lwanga and Stan Lemeshow (1991):
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Where:
· N = required sample size
· Z = standard normal deviation at 95% confidence level (1.96)
· P = estimated prevalence from previous studies (41.6% or 0.416)
· Q = 1 − P (0.584)
· d = margin of error (0.05)
Substituting the values into the formula:
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= 3.84 x 0.15 x 
The calculated minimum sample size was approximately 373 participants. However, due to limitations such as time constraints, availability of participants, and logistical factors, a total of 70 pupils were randomly selected for urine sample collection and analysis in this study.
2.5 Administration of questionnaire 
A total of 70 questionnaires titled investigation of risk factors associated with the transmission of urinary Schistosomiasis in primary school pupils was administered verbally to each participant parent, guardians by the researcher with the generous support school teacher who helped in communicated affectively in the local dialect. Children information sought for in the questionnaire included; age, residence, sources of water for domestic used, water contact activities, history of disease with symptoms of hematuria, access to health care facilities and occupation and educational status of parent or guardians (Nse et al., 2020).
2.6 Macroscopic Examination of Urine Samples
Here, the color of the urine was examined, the color of urine ranges from amber, deep amber and pale amber consistency (Charan and Biswas, 2013).

2.7 Microscopic Examination of Urine Samples 
Ten (10) ml of urine was transferred into a sterile centrifuge tubes and then centrifuge at 3000rpm for 10-15 minutes. Then the supernatant was discard and three loopful of the well- mixed sediment was placed on a slide and covered with cover slip (Johnson, 2005). The preparation was examined using microscope with 10x and 40x objectives with the condenser iris closed sufficiently to give good contrast at high magnification to detect the presence of schistosomiasis ova in the urine sample (Yeh et al., 2006).
3. RESULTS AND DISCUSSION
3.1 Demographic distribution of S. heamatobium infection
Distribution of urinary schistosomiasis among pupil attending Gala Central Primary school according age and gender, a total of 70 urine samples obtained from pupils attending Gala Central Primary school, Sumaila Local Government were tested for urine schistosomiasis (S. heamatobium) the overall prevalence of urinary schistosomiasis found in this study was 15.7% (11 of 70). The prevalence of urinary schistosomiasis among pupils attending Gala Central primary school according to gender and age of the total 40 (57.1%) male and 30 (42.9%) female tested, 11 (35%) tested positive of S. haematobium infection while 2 (6.7%) of 30 female’s pupil were positive for urinary schistosomiasis, majority of pupils infected by S. heamatobium were in age group 11-13 years old 6 (17.65%) followed by those between ages 8-10 years, 4 (18.18) and 5-7 years 1 (7.14%) in that order Table 1.
Table 1: Demographic distribution of S. heamatobium infection among different age and gender group  
	S. haematobium infection status

	Variable
	No of Tested
	No of +ve%
	No of –ve%

	Gender
	
	
	

	Male
	40 (57.1)
	11 (27.5)
	29 (72.5)

	Female
	30 (42.9)
	0 (0)
	30 (100)

	Total
	70 (100)
	11 (15.7)
	59 (84.3)

	Age category
	
	
	

	5-7
	14 (20)
	1 (7.14)
	13 (92.86)

	8-10
	22 (31.4)
	4 (18.18)
	18 (81.82)

	11-13
	34 (48.6)
	6 (17.65)
	28 (82.35)

	Total
	70 (100)
	11 (15.71)
	59 (84.29)


	Key: No= Number, +ve=Positive and –ve=Negative
3.2 Behavioral risk factors of S. heamatobium infection
Distribution of urinary schistosomiasis among Gala Central Primary school pupils screen according to exposer to risk factors, the result indicated that all the pupils (Male of all age) who were infected with S. heamatobium had one time or another swim in the river, pond or stream in their locality Table 2.
Table 2: Behavioral risk factors of S. heamatobium infection among primary schools pupils
	Swimming/River/Dam/Pond

	Variable
	No of Tested
	No of +ve
	No % (Yes)
	No % (No)

	Gender
	
	
	
	

	Male
	40 (57.1)
	11 (27.5)
	11 (27.5)
	18 (100)

	Female
	30 (42.9)
	0 (0)
	0 (0)
	0 (0)

	Total
	70 (100)
	11 (15.7)
	11 (15.7)
	18 (100)

	Age category
	
	
	
	

	5-7
	14 (20)
	1 (7.14)
	1 (7.14)
	12 (85.71)

	8-10
	22 (31.4)
	4 (18.18)
	4 (18.18)
	14 (63.64)

	11-13
	34 (48.6)
	6 (17.65)
	6 (17.65)
	22 (64.71)

	Total
	70 (100)
	11 (15.71)
	11 (15.71)
	48 (68.57)


	Key: No= Number, +ve=Positive and –ve=Negative
3.3 Frequency of occurrence with evidence of hematuria
Prevalence of   S. haematobium infection presenting with heamaturia (blood in urine) among the primary school pupils tested. Out of a total of 11 (27.5%) male infected with S. heamatobium, 6 (15.0%) presented with blood in their urine samples. However all the urine sample from female were negative cases among female pupils presented with heamaturia. When age of the positive pupils was consider majority of the pupils who presented with hematuria were in age category 11-13 years 34 (48.6%) followed by those age 8-10 years 4 (18.18%) and 5-7 years 1 (7.14%) respectively Table 3.
Table 3: Frequency of occurrence with evidence of hematuria (Blood in urine) by using wet mount microscope
	Variable
	No of tested
	No of +ve
	No of +ve for haematuria 

	Male
	40 (57.1)
	11 (27.5)
	6 (15.0)

	Female
	30 (42.9)
	0 (0)
	0 (0)

	Total
	70 (100)
	11 (15.7)
	7 (10.0)

	Age range
	
	
	

	5-7
	14 (20)
	1 (7.14)
	1 (7.14)

	8-10
	22 (31.4)
	4 (18.18)
	2 (54.55)

	11-13
	34 (48.6)
	6 (17.65)
	4 (11.76)

	Total
	70 (100)
	11 (15.71)
	7 (10.0)


Key: No= Number, +ve=Positive and –ve=Negative.
The prevalence of schistosomiasis among pupils attending Gala Central Primary school in Sumaila Local Government was 22.9%. The prevalence rate in the present study is different to the reports from Ogun State 52.7% (Ofozic, 2010). However, lower prevalence was recorded in various reports across Nigeria in Sankwala, Cross-River State (Ogbecheb, 2010), two endemic areas of Ondo State and in the Danjarima community of Kumbotso LGA, Kano State (Sulyman, 2010) and (Sarkinfada, 2010). The prevalence of urinary schistosomiasis varied among the males compared to their female’s counterpart with higher counts among the male group which was also statistically significant with a p value of 0.01. The lower prevalence rate among the females in this report when compared to their males can be attributed to higher tendencies of water contact among the males through swimming, playing and engagement in other activities like the making of burnt bricks along the streams and ponds. 
The findings of the present study also are aggress with those reported earlier in Lagos and Ondo States respectively. 20,21 Children who live in endemic areas are at risk of Schistosomiasis as they tend to swim and bath in water channels and get exposed to the infective cercariae, it is therefore not surprising that, the age group <13 years had the highest prevalence rate. However, there was no statistical association between the prevalence of S. haematobium and age group with a p value of 0.70. The high prevalence of this age group may be attributed to their care-free attitudes towards swimming, fishing, bathing and playing in infested water bodies which encourage infection. Haematuria was however, found to be strongly associated with age group where children between the age of 11-12 recorded the highest prevalence (12%) with a p value <0.01 at 95% confidence interval. This might be due to the fact that other infections can also cause haematuria not necessacrily S. heamatobium.
In the present study the prevalence of Schistosomiasis appeared to be intimately associated with sex. The group of males have highest prevalence and more heavily infected than females with about 49.98% this because it is this same population is commonly found in prolong contact with water bodies for various reasons. These differences could be due to intense water contact activities by males, as they can engage in all the water contact activities such as washing, swimming fetching and farming among other. These finding are in agreement with (ugbomoike, 2010) who find that males are more likely to become infected than females. Regarding different species of Schistosoma, S. haematobium was the commonest organism found (44.58%) followed by S. monsani (23.30%) these finding are in agreement with several studies carried out in different world (Sulaiman, 2012) which found that S. haematobium were the commonest organisms causing Schistosomiasis in Nigeria. Other organisms found were S. japonicum (20.48%) S. intercalatum (4.82%) and S. mekongi (4.82%). Schistosomiasis is a chronic and debilitating disease caused by digenetic trematode flatworms (flukes) of genus Schistosoma. It is one of the most common parasitic infections in the world ranking second to only malaria in term of socio-economics and public health importance in the tropical and subtropical areas (Sulaiman, 2012). 
Schistosoma haematobium is the common organisms. Infection occurs through contact with water infested with the free swimming larval stages of parasitic worm that penetrate the skin and develop in the human body to maturity. The result of this work indicates the prevalence of Schistosoma infection among the Gala Central primary school pupil in Sumaila Local Government Area, Kano State.
4. CONCLUSION 
The study findings showed that the disease was found to be endemic among the primary school children in Gala Village, within the Sumaila Local Government Area, with a prevalence of 15.7%. The disease was found to be higher among male children and among children between the ages of 11 and 13. This could be because they have frequent exposure to water sources. Activities related to water, such as swimming and playing in water bodies such as rivers and ponds, were found to be a significant factor. The findings show that the disease remains a public health concern.
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