


PREVALENCE OF SCHISTOSOMIASIS AND ASSOCIATED RISK FACTORS IN ABUA/ODUAL LOCAL GOVERNMENT AREA RIVERS STATE NIGERIA 


Abstract
This study investigated the prevalence of schistosomiasis and associated risk factors among primary school pupils in Abua/Odual Local Government Area, Rivers State, Nigeria. The survey, conducted over six weeks (July–August 2022), involved the collection and examination of 68 urine samples (34 males and 34 females) from Community Primary School, Omelema, and Community Primary School, Odaga, using the centrifugation method. Overall, 8 (11.9%) samples tested positive for Schistosoma haematobium eggs. Males (17.6%) showed higher infection rates than females (5.9%), although the difference was not statistically significant (p > 0.05). Pupils from CPS Omelema had a slightly higher prevalence (13.9%) compared to CPS Odaga (9.4%), with no significant association between school and infection (p = 0.564). The highest prevalence occurred in pupils aged 11 years and above (20.8%), followed by ages 8–10 (8.7%) and 5–7 (4.8%), though age-related differences were not significant. Risk factor assessment revealed that most pupils (51.4%) drank borehole or tap water, while 66.2% bathed in streams. The findings indicate a low prevalence of schistosomiasis in the study area. To maintain and further reduce transmission, the provision of clean water, regular health education, and periodic treatment of infected individuals are recommended to improve community health.
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Introduction
Schistosomiasis is a chronic and debilitating disease caused by digenetic Trematode flatworms (flukes) of the genus Schistosoma. It is one of the most common parasitic infections in the world, ranking second to only malaria in terms of its socio-economic and public health importance in tropical and subtropical areas (Ogbe, 2002). It is also the most prevalent of the waterborne diseases and one of the greatest risks to health in rural areas of developing countries (Ogbe, 2002).	Comment by USER: Use most recent references	Comment by USER: Use most recent references
Schistosomiasis known as bilharziasis or snail fever is a parasitic disease that seriously affects internal organs with the popular symptom being blood in urine and/faeces and an enlarged liver. The disease mostly affects the health of school-age children (Adeyaba & Ojeaga, 2002). Urinary schistosomiasis is a parasitic infection causing serious inflammatory changes and continues to damage different organs of the body. The infection is acquired through contact with cercaria-polluted water during washing clothes and utensils, swimming, wading or bathing (Akinboye et al., 2011). More than 66 million people throughout 54 countries in Africa are affected by S. haematobium infection (Badmos & Komolafe, 2007). In S. haematobium infection, the eggs are trapped in tissues and cause progressive damage to the bladder, ureters and kidney. There is dysuria (painful urination) and haematuria (blood in urine) (Bello et al., 2014). In a study conducted in Nigeria, 26% of more than 1000 cases of appendicitis were attributed to S. haematobium (Carter Center, 2015).	Comment by USER: Use most recent references	Comment by USER: Use most recent references
The disease can present as chronic, which is most common, or acute. Haematuria (blood in urine) and dysuria (painful urination) are the main early symptoms of the disease. For most people who are regularly exposed, the severity of disease depends upon the intensity of infection. Mostly individuals with few schistosome worms, and especially adults, remain asymptomatic, although about 80% of infected children show early symptoms and signs of disease (Olds & Srinivasan, 2000).

Parasitological diagnosis of S. haematobium infection is readily undertaken by urine filtration. While urine is easily collected, due to the circadian pattern of egg excretion, specimens should ideally be collected between 10:00 am and 2:00 pm and preferably after physical exercise (World Health Organization, 2012).

For S. haematobium infection, the presence of micro- or macrohaematuria has enabled the development and validation of a range of indirect diagnostic tests useful for epidemiological mapping of prevalence, such as the dipstick methods which detect micro- and macrohaematuria. In children, schistosomiasis can cause anaemia and physical weakness and consequently reduce their ability to learn, although these negative impacts can be reversed with appropriate treatment. Chronic schistosomiasis may result in death. In sub-Saharan Africa, more than 200,000 deaths per year are caused by the disease (WHO, 2012).
If freshwater contact is unavoidable, bathing water should be heated to 50 °C for 5 min or treated with iodine or chlorine as for the treatment of drinking water. Water can also be strained through paper filters, or allowed to stand for 2 to 3 days before use. High waterproof boots or hip waders are recommended if wading through streams or swamps. Vigorous towel drying, and rubbing alcohol on exposed skin immediately after contact with untreated water, may also help reduce cercarial penetration. Vegetables should be well cooked and salads avoided as these may have been washed in infected water, allowing cercariae to attach themselves to the leaves (Robson, 2013).
Minimizing morbidity can be effectively supported through parallel preventive measures, i.e. reducing the contamination of water with schistosome eggs and at the same time preventing exposure of humans to schistosome-infested water (World Health Organization, 2002). Unfortunately, health education, water supply and sanitation programmes have only a marginal impact on the youngsters playing in and around water bodies and on people, whose occupation involves water contact. Therefore, snail control is an important preventive measure in an integrated approach to control schistosomiasis transmission (Sturrock, 2001). 	Comment by USER: Use most recent references	Comment by USER: Use most recent references



Infection occurs through contact with water infested with the free swimming larval stages of parasitic worms (cercariae) that penetrate the skin and develop in the human body to maturity. Parasite eggs leave the human body with urine or excreta. They hatch in freshwater and infect the appropriate aquatic snail intermediate hosts. Bulinus snails are intermediate host for S. haematobium (Bala et al., 2012). Within the snails they develop into cercariae, which are, in turn, released into the water to infect new human hosts. Transmission can take place in almost any type of habitat from large lakes or rivers to small seasonal ponds or streams (WHO, 2002).	Comment by USER: Use most recent references
In urinary Schistosomiasis, the worms live in the blood vessels of the bladder. Only about a half of the eggs are excreted in the urine. The rest stay in the body, damaging other vital organs. It is the eggs and not the worm itself which cause damage to the intestines, the bladder and other organs (Bala et al., 2012).
Globally, an estimated 239 million people are currently infected, with burden estimated at more than 3.5 million disability-adjusted life years (DALYs) (WHO, 2016; Hotez et al., 2014). In many endemic areas, severely infected individuals may suffer fibrosis of the bladder, kidney damage, bladder cancer, and death if untreated (Steinmann et al., 2006). This, however, depends on several factors such as host-parasite genetics, degree and length of exposure, intensity of infection, host immune response to the parasites, and coinfections with other tropical diseases such as malaria and HIV-1 (Mazigo et al., 2012).	Comment by USER: Use most recent references
The disease occurs in 74 countries in Africa, South America and Asia, with an estimated 200 million people infected, 85 percent live in sub-Saharan Africa, and at least 600 million are at risk of infection. Recent estimates from sub-Saharan Africa indicate that 280,000 deaths per year can be attributed to Schistosomiasis (Van der Werf et al., 2003).	Comment by USER: Use most recent references 
In Nigeria, urinary schistosomiasis is a serious health problem with about 29 million infected cases and 101 million people at risk of infection (World Health Organisation, 2013; Hotez et al., 2012; World Health Organisation, 2016). Recent reports showed unabated increase of infection in all the geographical zones of the country, particularly among the schoolchildren (Abdulkadir et al., 2017; Singh et al., 2016). Epidemiological studies in many endemic communities have attributed sustained infection to many factors including routine agricultural practices, human behavior, and failed water projects to meet the needs of people (World Health Organisation, 2016).
In Nigeria, Schistosomiasis due to S. haematobium is widespread, constituting a public health problem particularly in children (Sulyman et al., 2009; Fana et al., 2009 & Akinboye et al., 2011). The distribution of the disease is focal, aggregated and usually related to water resources and development schemes such as irrigation projects, rice/fish farming and dams. It occurs in all the states of the federation, with a high infection rate among school children (Mafe et al., 2000; Okpala et al., 2004). Currently, information on the status of infection in Rivers state is still very scanty and the epidemiological knowledge is rudimentary; the baseline data for control interventions is nonexistent. Urinary schistosomiasis poses a public health problem. Despite the intervention, the disease still persists; therefore this study was carried out to investigate the prevalence of schistosomiasis and associated risk factors in Abua/Odual Local Government Area Rivers state Nigeria. 	Comment by USER: Use most recent references	Comment by USER: Use most recent references	Comment by USER: Use most recent references	Comment by USER: Use most recent references

Materials and methods
Description of study area	Comment by USER: Briefly mention how these pupils were selected, was it by random sampling or a convenient sample based on who was present and if you used a formula clearly state such in you work  
The study area is Abua/Odual Local Government Area Rivers state Nigeria and the two primary schools sampled are Community Primary School (CPS) Omelema and Community Primary School (CPS) Odaga. The geographical coordinates of Abua/Odual is 4.8207o N, 6.5356o E. The local Government Area has an area of 704 km2 and a population of 282,410 (National Bureau of Statistics, 2010). The area experiences periodic flooding and high rainfalls between March and October, and is naturally endowed with tropical rainforest and many mangrove swamps. The people of Abua/Odual are mostly engaged in farming fishing and hunting since they are surrounded by water. However with the advent of civilization most of the people of  the area have now delved into other contemporary businesses while some others have become self-employed. Most of the farmers are still seen walking to their farmlands on barefoot with their children.
Collection of the Sample
Urine samples were collected from 68 pupils in the two schools over a period of six weeks from July to August 2022. The urine samples were collected in clean, dry, sterile, transparent, plastic sample bottles, properly labeled and transported to the biology laboratory Ignatius Ajuru University of Education Rumuolumeni for parasitological analysis. The urine samples were collected between the hours of 10:00am and 01:00pm each collection day.	Comment by USER: Sample size of 68 (34 per school) is quie small for a prevalence study in the giving study area with over 280,000 people 
Analysis of the sample	Comment by USER: You mention that the sedimentation method used followed the Cheesbrough (2006) manual but the description only outline centrifugation method only, also specify the volume of urine centrifuged. Because standardizing the volume helps in calculating the intensity of the infection which is key to metric schistosomiasis researches.  
The urine samples were analysed using the sedimentation method as described by Cheesbrough (2006). With the use of a 3ml plastic pipette, urine samples were collected from the universal bottles and introduced into a plastic test tube which was placed in a centrifuge machine and centrifuged at 2500 revolution per minute (rpm) for 5 minutes, the supernatant were decanted and the sediment viewed under the binocular light microscope using the x4, x10 and x40 objective lenses.
Risk Factor Assessment
A structured questionnaire was administered to all participating pupils to assess potential risk factors associated with Schistosoma haematobium infection. The questionnaire was designed to obtain demographic data (age, sex, and school attended) and information on water-contact behaviours and water sources used for domestic purposes.
Data collected included the primary source of drinking water (borehole/tap, sachet, well, or stream) and the frequency of contact with natural water bodies such as streams or rivers for bathing, swimming, or other recreational activities. Pupils were assisted in completing the questionnaire with the help of their teachers to ensure accuracy and comprehension.
Responses were categorized and coded for statistical analysis. The relationships between infection status and potential risk factors (water source and stream contact) were analysed using the chi-square (χ²) test to determine statistical significance at a 95% confidence level (p < 0.05).	Comment by USER: Here you mention the chi square test used but in data analysis, only simple percentages were descripted. 
Suggested that you state that “descriptive statistics (percentages)” were used for prevalence while inferential statistics (chi square) were used to test associations between variables. 
This approach provided insight into behavioural and environmental factors that may influence schistosomiasis transmission among the study population and supported the interpretation of parasitological findings obtained from urine examination.

Ethical Consideration
Ethical consent for this research work was obtained from the head teachers of the two schools under study: This was followed by official visits giving detailed explanation on the essence of the research made to the management of the schools. Further, interaction was made with the pupils at the assembly ground during which proper orientation was given to the pupils about the research work.
3.5	Data analysis
Data generated from this research was analysed using simple percentages and summarized into tables and graphs. Also, the Statistical Package for Social Sciences (SPSS) version 23 was used to test the relationship between variables and a p value less than 0.05 was considered significant.
Results
Overall prevalence
Results from this study shows that out of the total of 68 urine samples exampled from students in the two schools in the study area, overall 8(11.8%) were positive for Schistosoma haematobium eggs while 60(88.2%) were negative (Table 1.).
Table 1: Overall prevalence of Schistosomiasis in the study area (n=68)
	Total No. Examined
	No. positive (% prev.)
	No. negative (%)

	68
	8 (11.8)
	60 (88.2)




Sex related prevalence
The sample size for this study is composed of 34 males and 34 females. Result shows that out of the 34 urine samples examined from males, 6(17.6%) were positive for the urinary parasite -  Schistosoma haematobium while out of the 34 urine samples examined from females, 2(5.9%) were found to harbour the eggs of Schistosoma haematobium. This result reveals the males to be more infected than the females; however, there is no statistical difference between sex of the students and infection (p>0.05) (Table 2.).
Table 2. Prevalence of Schistosomiasis in the study area in relation to sex (n=68)
	Sex
	No examined
	No. Positive (% prev.)
	No. negative (%)

	Male
	34
	6 (17.6)
	28 (82.4)

	Female
	34
	2 (5.9)
	32 (94.1)

	Total
	68
	8 (11.8)
	6 (88.2)


Legend: Chi square (ꭓ2) = 2.26, d.f = 1, p = 0.132           (Statistically non-significant)

School related prevalence
Two primary schools (Community Primary School Omelema and Community Primary School Odaga) were used for the study. In CPS Omelema, 34 samples were examined out of which 5(13.9%) were infected with Schistosoma haematobium, while out of the 32 samples examined from CPS Odaga, 3(9.4%) were found to be with Schistosoma haematobium infection. This result shows pupils from CPS Omelema to be more infected with the urinary parasite - Schistosoma haematobium. The relationship between school and infection was however not significant (p>0.05) (Table 3.).
Table 3: Prevalence of Schistosomiasis in relation to school (location) (n=68)	Comment by USER: You said 5 positives out of 34 for CPS Omelema is 14.7% but you wrote 13.9%
Typor error you wrote 31 986.1 instead of “31” and “86.1”

	School
	No. examined
	No. positive (% prev.)
	No. negative (%)

	CPS Omelema
	34
	5 (13.9)
	31 986.1)

	CPS Odaga
	34
	3 (9.4)
	29 (90.6)

	Total
	68
	8 (11.8)
	60 (88.2)


Legend: Chi square (ꭓ2) = 0.332, df = 1, p = 0.564                      (Not significant)

Age related prevalence
The age of the pupils were also put into consideration in this study. Three age brackets 5-7, 8-10, 
And 11 and above, were carved out for this study. Results of infection status with respect to age bracket are presented in descending order (from highest to lowest) as follows: 11 and above age group 20.8%(5/24), followed by 8-10 age group 8.7%(2/23) and 5-7 age group having 4.8%(1/21) prevalence rate. However, there is no significant difference between the ages of the pupils sampled and Schistosoma haematobium infection (p>0.05) (Table 4.).






Table 4. Prevalence of Schistosomiasis in the study area in relation to age group (n=68)
	Age 
	No. examined
	No. positive (% prev.)
	No. negative (%)

	5 – 7
	21
	1 (4.8)
	20 (95.2)

	8 – 10
	23
	2 (8.7)
	21 (91.3)

	11 and above
	24
	5 (20.8)
	19 (79.2)

	Total 
	68
	68 (11.8)
	60 (88.2)


Legend: Chi square (ꭓ2) = 3.102, df = 2, p = 0.212; (not significant)




Risk factor analysis
The table 5 shows that pupils who bathed in streams had a higher infection rate (15.6%) than those who did not (4.3%), though the difference was not statistically significant (p > 0.05). Similarly, variations in infection among pupils using different drinking water sources were not statistically significant, suggesting that water contact, rather than drinking water, may play a greater role in transmission dynamics in the study area.




Table 5: Analysis of risk factor of Schistosomiasis in the study area (n=68)
	Risk Factor
	Category
	No. Examined (n = 68)
	No. Infected
	Prevalence (%)
	χ² Value
	p-value
	Remark

	Source of Drinking Water
	Borehole/Tap
	35
	3
	8.6
	0.42
	>0.05
	NS

	
	Sachet Water
	22
	3
	13.6
	
	
	

	
	Well Water
	11
	2
	18.2
	
	
	

	
	Stream Water
	0
	0
	0.0
	
	
	

	Bathing in Stream
	Yes
	45
	7
	15.6
	1.22
	>0.05
	NS

	
	No
	23
	1
	4.3
	
	
	



Discussion
The results of this study revealed that out of 68 urine samples examined, 8 (11.8%) were positive for Schistosoma haematobium, while 60 (88.2%) were negative. This prevalence is considerably lower than the 37.7% reported by Bello et al. (2014) in Wurno Local Government Area, Sokoto State; 18.7% by Damen et al. (2018) in North Central Nigeria; 38.3% by Kabiru et al. (2013) in Wamakko Local Government; and 32.0% by Hassan et al. (2017) in Kebbi State. The relatively low prevalence observed in this study may be attributed to improved sanitation, better access to clean water, and increased awareness of schistosomiasis prevention within the study area.
Sex-related analysis showed a higher prevalence among males (17.6%) compared to females (5.9%), although this difference was not statistically significant (p > 0.05). This pattern is consistent with the findings of Kabiru et al. (2013), Dawet et al. (2012), and Nwachukwu et al. (2018), who also reported no significant association between sex and infection. The higher rate among males may be due to their greater involvement in outdoor and water-related activities that increase exposure to infected water sources.
Comparison between the two schools indicated a slightly higher prevalence in Community Primary School, Omelema (13.9%), than in Community Primary School, Odaga (9.4%), but the difference was not statistically significant (p > 0.05). The proximity of both schools to water bodies suggests that pupils from each are potentially exposed to similar infection risks.
Age-related analysis showed that pupils aged 11 years and above had the highest prevalence (20.8%), followed by those aged 8–10 years (8.7%), and the 5–7-year group (4.8%). Although infection increased with age, the association was not statistically significant (p > 0.05). This agrees with reports by Joseph et al. (2010), Dawet et al. (2012), Kabiru et al. (2013), Damen et al. (2018), and Nwachukwu et al. (2018), who also found no significant association between age and infection. The trend may reflect cumulative exposure to contaminated water with increasing age rather than biological susceptibility.
Risk factor assessment revealed that 51.4% of pupils relied on borehole or tap water, 32.4% drank sachet water, and 16.2% consumed well water, while none used stream water for drinking. However, 66.2% of the pupils reported bathing in streams or rivers, and 33.8% did not. Although infection was more common among those who bathed in streams, the association between stream contact and infection was not statistically significant (p > 0.05). This suggests that water contact activities remain an important potential route of transmission despite access to improved water sources.
Overall, the low prevalence recorded in this study indicates gradual progress toward schistosomiasis control in the area. Nonetheless, continuous surveillance, provision of safe water, and health education are essential to sustain this achievement and prevent resurgence.

Conclusion	Comment by USER:  In your conclsion, you stated that infection rates were “higher among males, older pupils and those who frequently bathed in streams” but the raw percentage showed higher value such as 17/6% for males and 5.9% for female and the chi square test revealed no significant differences p>0.05 
More so, double check the calculation forCPD  Omelema (13.9% and 14.7%) 

This study revealed a low prevalence of Schistosoma haematobium infection among primary school pupils in Abua/Odual Local Government Area, Rivers State, Nigeria. Although infection rates were slightly higher among males, older pupils, and those who frequently bathed in streams, the differences were not statistically significant. The findings suggest that improved access to clean water and growing awareness of schistosomiasis prevention may have contributed to the relatively low infection level recorded.
Despite this, the continued practice of bathing in natural water bodies indicates a potential risk for sustained transmission. Effective and sustained control measures are therefore essential to prevent future outbreaks. These should include the provision of safe and reliable water sources, periodic mass chemotherapy using praziquantel, and the implementation of regular health education campaigns to promote behavioral change among school-aged children and the wider community.
In conclusion, while the current prevalence of schistosomiasis in the study area is low, maintaining this status requires consistent public health interventions, strengthened surveillance, and community participation in disease prevention efforts to ensure the long-term elimination of schistosomiasis in Abua/Odual and surrounding communities.

Recommendation
1. Provision of Clean Water: The local and state governments should ensure regular access to safe, treated water to minimize reliance on streams for domestic use.
2. Health Education: Schools and community health workers should organize periodic awareness campaigns on schistosomiasis transmission and prevention.
3. Regular Screening and Treatment: Routine screening of school-aged children and prompt treatment of infected individuals with praziquantel should be implemented.
4. Environmental Sanitation: Communities should be encouraged to maintain clean surroundings and avoid practices that promote snail breeding.
5. Integrated Control Programs: Collaboration between health, education, and water resource sectors should be strengthened for sustainable schistosomiasis control and eventual elimination.
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