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Background: Schistosomiasis is a complex acute and chronic parasitic infection by blood flukes and it is a neglected tropical parasitic disease. Schistosome infections are higher in children and adolescents due to high rate of contact behavior with cercaria-infested water bodies. The prevalence of intestinal parasitic infection in general and schistosomiasis in particular varies in person, time, and place. Moreover, intermediate host snail’s distribution, patterns of environmental contamination with human excreta and water contact by humans are some predisposing factors for schistosomiasis. 
Objectives: - The aim of this study was to determine the prevalence of Schistosoma mansoni infection and associated factors among primary school children in farming rice cultivating villages of Fogera district, Northwest Ethiopia.
Methods: A school based cross sectional study was conducted in Fogera district from February to June 2018. A total of 422 primary school children were recruited using systematic random sampling technique. Demographic characteristics of the study participants and data on factors associated with S. mansoni infections were collected via a structured questionnaire through face-to-face interviewing.  Stool specimens were collected from each study participant and processed via Kato-Katz technique for microscopic investigation. All the data were entered and analyzed using SPSS version 23 and descriptive statistics were used to describe study participants to relevant variables. Bi-viariate and multivariate regression were used to measure association of dependent and independent variables. Those variables with P<0.2 in the binary logistic regression were taken to multiple regression analysis and the AOR was calculated to control potential confounders. P-value less than 0.05 was taken statisticaly significant.
Result: The overall prevalence of helminth infection was 35.1%. A total of five helminth species, namely: Schistosoma mansoni,(20.6%), Hookworm (8.3%), Ascaris lubricoides (4.5%), Hymenolepis nana (1%), and Enterobius vermicularis (0.7%) were identified. Higher proportion of Schistosoma mansoni infection was recorded among boys (13.2%) than girls (7.4%). In the bivariable analysis age (COR=2.00, 95% CI: 1.0-4.03; P=0.05), swimming in water bodies (COR=11.00, 95% CI: 1.48-81.30; P=0.02), higher frequency of swimming in water bodies (COR=4.12, 95% CI: 1.45-11.71; P=0.01) and crossing rivers barefooted (COR=5.14, 95%CI (1.56-16.89), P=0.01) showed statistically significant association with Schistosoma mansoni infection. However, only age (AOR= 2.24, 95%CI (1.05-4.78), p=0.03) and swimming (AOR=4.86, 95%CI (1.59-14.91), P=0.01) were found to be predictors of S. mansoni infection in the multivariate analysis. The intensity of majority of S. mansoni infections was light(51.7%).
Conclusion and recommendation:  The prevalence of S. mansoni was high in the study area. The age group 10-12 years and those who experience swimming were at higher odds of Schistosomiasis.  Therefore, the school children need mass deworming and health education to avoid frequent swimming in the nearby water bodies.

Key word:S. mansoni, Prevalence, School children, Fogera Distrit
1.0. [bookmark: _Toc525484751]INTRODUCTION
1.1. [bookmark: _Toc525484752]Background 
Schistosomiasis, also known as bilharziasis is mainly a tropical parasitic disease caused by   blood flukes known as schistosomes. The name bilharziasis comes from Theodor Bilharz, a German pathologist, who identified the worms now known as S. hematobium, in the portal veins of a cadaver in Cairo in 1851(Bilharz, 1853).Schistosomiasis like other neglected tropical diseases is a disease of poverty (Molyneux, 2004).  Schitosoma mansoni is an ancient infectious agents in human kind since 2-5 million years ago according to  the present African fossil records(Morgan et al., 2001). Schistosomiasis is prevalent in 75 countries of the world(Chitsulo et al., 2000).Globally 500-600 million people are at risk of  infection and 200 million people are infected with Schistosomes where 85% of cases  espaccially S. mansoni are found in 41 African countries (WHO, 1991).In the Sub Saharan Africa, not only it overlaps with other low priority diseases but also high priority diseases such as HIV, malaria, and tuberculosis(Hotez et al., 2006).Schistosomiasis has low mortality but high morbidity rates and because of prioritization, the high mortality diseases are treated first(Molyneux, 2004). Praziquantel is primarily used for treating people with S. mansoni infections ( WHO, 2002). It is helpful to know  not only the prevalence of schistosomiasis but also identify the risk factors of schistosomiasis(Berhane et al., 2006).   Its distribution  is influenced by factors such as intermediate host snails distribution, patterns of environmental contamination with human excreta and water contact by humans(Malone et al., 1997). 
In Ethiopia,the people infected with schitosomes are estimated about 5.01 millions and at risk populations are 37.5 millions (Steinmann et al., 2006). Over all national prevalence of Schistosomiasis in Ethiopia reported by national Schistosomiasis survey in 1988 to 1989 was 25% and Biomphalaria pfeiferi, was the major snail intermediate host , S. mansoni transmission prefers between 2200m and 800m  above sea level ( Birrie et al., 1998).
 Out of 365 communities studied from 1961 to 1986 for S. mansoni the prevalence was 10% to 92% that transmission sites were in agrarian communities(Kloos et al., 1988) and the prevalence varies from place to place of in the country, that in some studies the prevalence of S. mansoni infection was higher in children and adolescents (WHO,1985), due to children and adolescents have high environmental contamination( Birrie et al., 1998).
The life cycle of schistosoma parasites is completed in two different hosts (Utzinger et al., 2004). Humans get the disease when their body is exposed to infested water through drinking, bathing, swimming, fishing and during different activities(Olveda et al., 2013). The main factors are water, temperature, absence or presence of snail intermediate host, population movement, and water impoundment for irrigation and hydroelectric  power (Worku et al., 2014).
[image: ]
Figure 1: Schistosome life cycle showing alternation of generation in the five Schistosme species affecting human, (Mona, El T. and Hala, E.2015).

Activities involving river water including fishing, taking bath and swimming in the river, and washing of clothes and utensils using river water are common denominators for infection with S. mansoni(Mathewos et al., 2014.)Temperature, rainfall, and wetlands for rice cultivation are positively associated which are environmental conditions required for the development of intermediate host snails, as a result can influence transmission. Snails like B. sudanica and B. pfeifferi  are the intermediate hosts of S. mansoni in Ethiopia(Alebie et al., 2014). 
Schistosomiasis negatively impacts on school performance and the debilitation caused by untreated infections undermines social and economic development in heavily affected areas (Tanner, 1989) . Patients infected with S. mansoni develop granuloma around the egg and the schistosoma antigens in the intestine and liver.The granuloma is followed by fibrosis, and chronic inflammation in the liver leading to portal hypertention, causing liver disease, acitis, and esophagogastric haemorrage(Harrison, 2005). Renal failures due to antigen antibody complex and exposure to secondary bacterial or viral infection were observed in some chronically infected individuals (Brunet et al., 1998).The highest prevalence and infection intensities usually found in school-age children(Woolhouse, 1998).  Schistosomiasis result growth retardation, anemia, and  impaired cognitive skills(Dufera et al., 2014).
Schistosomiasis usually causes blood and nutrient loss in either the stool or urine. Research has shown that urinary schistosomiasis in  children caused anemia and retarded physical growth(Grosse, 1993) .
 More serious and very common complications include bladder or ureter calcification in urinary schistosomiasis and an enlarged liver and spleen in intestinal schistosomiasis. Periportal fibrosis of the liver characterizes S. japonicum infection, whose eggs frequently calcify in tissue. Portal and pulmonary hypertension are potential complications of S. mansoni infection. Research also links an increased risk of bladder cancer to urinary schistosomiasis(WHO, 2002) . 





S. mansoni can be prevented by reducing contamination of water with schistosome eggs and  
exposure of humans to schistosome infested water. Generally integrated approach is important to control schistosomisis (Chitsulo, 2000). Also in the integrated campaigns chemicals (mollucicides) like Endod is considered as an alternative way to control snail populations.  (Wolde-Yohannes et al., 1999).  Environmental control of intermediate hosts (freshwater snails) through reduces man water contact, water storage and design irrigation and removal of aquatic vegetation (Eline and Madsen, 2006).



























1.2. [bookmark: _Toc525484753] Literature review  
 The construction of water schemes to meet the power and agricultural requirements for development have lead to increasing transmission, especially of Schistosoma mansoni. Increasing population movement have contributed to increased transmission and introduction of schistosomiasis to new areas (Chitsulo, 2000).  A cross-sectional epidemiological study conducted in Diambala and Falmado, in the Western Sahel zone of Niger, showed that the prevalence of S. mansoni was 43.8%.Light infection was presented in 17.3% of the children, 23.8% moderate infections whereas 2.7% of the children were heavily infected (Garba et al., 2010). Especially in children the prevalence of S. mansoni was 44.8% taking bath and washing clothes in the river (Jejaw et al., 2015).
 A study conducted in Cameroon, to assess the impact of annual mass drug administration on schistosomiasis transmission, the prevalence of S. mansoni was 25.3% and the mean intensity of 111.6 epg  (TEO, 2017).
The prevalence and intensity of schistosomiasis studied in school age children in relation to irrigation rice cultivation in Côte d’Ivoire , prevalence of S. mansoni was 29.1% and intensity of infection was 3.1 epg stool with full water control allowing two rice cycles per year (Yapi et al., 2017). In another study, to verify the presence of S. mansoni by microscopic examination in 60 randomly selected schools, where 5047 schoolchildren provided two consecutive stool samples for Kat-Katz thick smear, the prevalence of S. mansoni infection was 54.4% (Utzinger et al., 2000).
In Egypt S. mansoni prevalence was about 39.3% and the intensity of infection was 72.9 epg  in 44  of rice cultivating villages with the risk of infection is higher among males. Infection is higher at age 16 years of age 55.4% and the intensity of infection 81.5 epg at age group 10-14 years of age which frequent water contact activities increased the risk of
infection. Morbidity data based on sonographic examination demonstrated splenomegaly in 55 % and PPF in 47.25 %, both increased with age and the latter increased with history of bathing in canal water(Barakat et al., 2000).  
In Uganda the  prevalence of S. mansoni among schoolchildren was 20.4%which  boys was ‘21.8% and the prevalence and intensity of infection increased with age until 14 years and then declined(Kabatereine et al., 2004) .

A study conducted in Mwea irrigation scheme on school children, the prevalence of S. mansoni was 53.7% and the gender (sex) of a child was the only factor reported to be significantly associated with S. mansoni infection(Masaku et al., 2015).
The introduction of S.  mansoni into the upper and middle Awash valley, Ethiopia, following the establishment of large-scale irrigation schemes has been documented in the Wonji sugar estate, irrigation was commenced in 1954 and  the first case of S.  mansoni was diagnosed one decade later. Prevalence steadily increased  up to 20% in 1980(Kloos et al., 1988) and in 1988, a prevalence of 81.9% was found among children of a village in the irrigation scheme(Simonsen et al., 1990).
 A survey of Schistosoma mansoni in Fincha Sugar Estate, Western Ethiopia, was conducted to investigate the prevalence and health problems of schistosomiasis with some of risk factors. The examination was undertaken based on the analysis of retrospective clinical data from the health center and a cross-sectional parasitological examinations using Kato-thick smear slides.  The average prevalence among suspected patients at health center was 30.9% where as examination of double thick smear slides from a random sample of 602 individuals from schistosomiasis affected area rvealed the prevalence of 37.5%  with the maximum intensity of 912epg among males and 576 in among females (Dufera et al., 2014). 
 In the study at mizan aman elementary schools southwest Ethiopia  S. mansoni was the most prevalent intestinal parasite encountered, were recorded as 44.8% with light (35%), moderate (60.7%) and heavy(4.4%) intensities(Jejaw et al., 2015). A study conducted in Zarima town, north-west Ethiopia among 319 elementary school children revealed a prevalence of 37.9% S. mansoni infection(Alemu et al., 2011).
Different study shows that the prevalence of Schistosoma mansoni infection using Kato-Katz method was high among male (79.5%) children in Sanja Primary school while it was high among female (75%) children in EwketAmba Primary school. The prevalence of Schistosoma mansoni infection among Sanja Primary school children in the age groups 5–9 and10–14 years were 84.6% and 75.2% respectively while in Ewket Amba Primary school, the prevalence was 66% and77.9% in the age groups 5–9 and 10–14 years respectively (Alebie et al., 2014). 
 



1.3. [bookmark: _Toc525484754]Statement of the problem 

 S. mansoni infection  is a year round public health  problem in Fincha Sugar Estate due to permanent streams,  water bodies, water content behaviors and the reduced effectiveness of current control measures. The prevalence and intensity is higher among the study population within the age group of 11-20 years old(Dufera et al., 2014).  Currently, Ethiopia has given more attention to the development of dams for hydroelectric power such as Gilgel gibe hydroelectric dam  and irrigation based agriculture schemes. These developments inevitably lead to the spread of schistosomiasis unless carefully planning’s made and timely intervention are put in place in areas where transmission has already been established based on information obtained from in Sanja, a large number of schistosomiasis cases are diagnosed in  young children who were born and brought up in the area(Alebie et al., 2014).  
Schistosomiasis behaves as a chronic mild diseases with few clinical manifestations due to low parasite burden restrict the clinical and parasitological diagnosis. The most commonly used method of diagnosis is Kat-Katz stool examination, however, insensitive when the majority of individuals excrete less than 100eggs/g of feces.   (Belkisoyole A., et al., 1992).
Increased  prevalence and wide distribution of S. mansoni  occurred by different factors like irrigation, hydroelectric power development, snails, improper waste disposal and  use of river water  (WHO, 2002).
 
The school age children have a higher risk of S. mansoni infections in area surrounded with water, in communities, whose livelihood is dependent on water based crop production and endemicity due to close contact with water for bathing, swimming and playing with water bodies. Fogera is one of the main areas in which the communities’ occupation depends on rice cultivation. Like most Ethiopia rural population, the community in general and the children in particular regularly encounter open defecation, as a result their fecal contamination of the water bodies will probably be higher in such a community. This leads to a need for evaluation of the prevalence and associated factors of schistosomiasis in irrigation areas for better management of disease burden. In light of this, we planned to conduct this research on the prevalence and associated factorsof S. mansoni infection among school chidrent from rice cultivating villages of Fogera district, Northwest Ethiopia.
1.4. [bookmark: _Toc525484755]Significance of the study
 This study is primarily intended to asses Schistosoma mansoni infections and associated risk factors among students from rice cultivating villages in Fogera district.The prevalence of schistosomiasis and associated factors among school children infection have not been investigated in this study area. Therefore, conducting this study will provide information for health workers for disease management and it can be used as baseline information on the burden of S. mansoni infection for policy makers and researchers. The information can also be used for proper intervention measures at local level and to create community awareness on the transmission of schistosomiasis.  





















2.0. [bookmark: _Toc525484756]Objecties
2.1. [bookmark: _Toc525484757]General objective
To asses prevalence of S. mansoni infections and associated factors among school children of rice cultivating villages of Fogera district, North West Ethiopia, from February 2018  to June 2018., 
2.2. [bookmark: _Toc525484758]Specific objectives
· To determine prevalence of S.mansoni among school children in  rice cultivating villages of Fogera district, Northwest Ethiopia 
· To determine the  intensity of  S. mansoin infection  among school children of rice cultivating villages of Fogera district, Northwest Ethiopia
· To identify factors associated with  S. mansoni infection among school children of rice cultivating villages Fogera district, Northewst Ethiopia












3.0. [bookmark: _Toc525484759]Methods and materials
3.1. [bookmark: _Toc525484760]Study design, area and period
A school based cross-sectional study was conducted among school children The study was carried out in  Fogera District , South Gonder Zone , Northwest Ethiopia from February 2018  to June 2018.The District covers 117,405 Hectar and accounts 54%  hilly , 11% Swampy,2%Forest, 8% others like Water and Valley accounts 25%(Anteneh, 2010).    Fogera district  is among 14 districts in South Gonder Zone located 62 km away from Bahir Dar, capital city of Amhara  Regional State and 625  km  Northwest of  Addis Ababa.  Woreta is the capital city of Fogera district located at latitude of 11° 58’ N and longitude of 37°41’E. The altitude ranges from 1,774 to 2,410 meters above sea level. The area receives mean annual rain fall of1, 216mm and it can range from 1103-1336mm. The average minimum and maximum temperature of the district vary between 10.3°C to 27.2°C. The human population of the District is estimated about 197,000; 102,000 male and 95,000 female (CSA, 2008). There are 101 primary and 5 secondary schools in Fogera district. Among 101 primary schools 21 are found in the areas of rice cultivating kebeles, with a total of 13,781 students. Among 21 primary schools from rice cultivating kebeles three primary, namely: Abuana kokit, Shaga and Shina primary schoolswere selected.
3.2. [bookmark: _Toc525484761]Population
3.2.1. [bookmark: _Toc525484762]Source/reference/target population
All students attending primary schools in21 rice cultivating kebeles of Fogera District were the source population.
3.2.2. [bookmark: _Toc525484763]Sampling population
All students attending day time education during the data collection time, volunteer to participate, have assent were included in the study.
1.11.3. Study population
All students attending day time education during data collection time volunteer to participate have assent and get the chance to be included in the eight interval of sampling technique.
3.3. [bookmark: _Toc525484764]Inclusion and exclusion criteria
3.3.1. [bookmark: _Toc525484765]Inclusion criteria
Apparently healthy school children in the age range 5-15 years old were included.
3.3.2. [bookmark: _Toc525484766]Exclusion criteria
Students undertaking anti-helminthic drug treatment during data collection and / or 4 weeks prior to the study period were excluded.
3.4. [bookmark: _Toc525484767]Variables of the study
3.4.1. [bookmark: _Toc525484768]Dependent variable
Prevalence of S. mansoni infection
3.4.2. [bookmark: _Toc525484769]Independent variable
Socio demographic characteristics   
       Age of children
       Sex of children
 Water contact activity of children   
Washing clothes in the rice area
Participation of children in the rice cultivation activity
Bathing 
Source of drinking water
Swimming in the water bodies in rice area
3.5. [bookmark: _Toc378969640][bookmark: _Toc379665727][bookmark: _Toc404717894][bookmark: _Toc525484770]Sample size determination
Sample size was calculated using single population proportion formula. Since there is no previous study done in the study area, we took p=50%, z value of 1.96 and marginal error 5% to calculate the sample size.
n = Z2a/2 p (1-P)/d2
n = (1.96)2 (0.5) (0.5)/ (0.05)2
n = 384
Where: - n= sample size
Z2 = critical value = 1.96 for 95% CI
p= 50%
d = precision (marginal error) = 0.05
The total sample size including the10% non respondent rate (38) were 422.
3.5.1. [bookmark: _Toc525484771]Sampling technique
There were 32 kebeles in Fogera district of which rice is cultivated in 21 Kebeles. In these Kebeles there were 101 primary and 5 secondary schools. Of the 101 primary schools, 21 primary schools were found in the rice cultivating Kebeles.  In the 21 primary schools there are about 13,781 students. Among these, three primary schools namely Abuana kokit, Shaga and Shina were purposely selected. The selection criteria’s were like grades being  full cycle primary schools, fully rice cultivating kebele, rural kebeles and number of students. Students in each school and class were proportionally allocated. Each study participants were selected by systematic random sampling technique using student’s registration book as a sample frame.  In Shina primary school there were 1758 school children. About 209 school children were recruited proportionally.  Likewise in Shaga and Abua there were 114 and 99 school children were recruited.
6Proportional allocation of the study participants to the selected primary schools was as follows:
n in primary school = N in a primary school * nt
                                N total
Where
n in primary school= proportion of students with  in a given primary school
nt = Total sample size
N in a primary school= Number of students in a given primary school                                                      
N total = Total number of students in all primary school












Abuana Kokit primary school
 832/3549*422 = 99   , eg, 50/832*99=6                       kth  = N/n = 832/99= ~8
Shaga primary school
860/3549*422 = 114, 48/860*114=6                           kth = N/n = 860/114 = ~8
Shina primary school
1758/3549*422 = 209   46/1758*209=6                     kth = N/n = 1758/209 = ~8
In each class there were six school children were selected systematically as a study participants. The reason behind being six school children, there were no significantly different number of students in the classes.
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Figure 2: Schematic representation of sampling procedure on students of selected primary schools in rice cultivating villages of Fogera district ,South Gondar,+
Northwest Ethiopia,2018.
  List students in each school and numbered from 1 to all students (from three schools) then by using systematic random sampling select students based on calculate sample size. So 3549/422=8, every 8th students are selected.




3.6. [bookmark: _Toc525484772]Data collection procedure
 Data were collected through a face to face interview. School children were interviewed with a questionnaire prepared on factors associated with Schistosoma mansoni infection.  The study participants were then provided with labeled stool containers. Three primary school teachers who were working in each selected primary schools (one teacher from each selected primary school) were involved by coordinating the students, describing the purpose of the study, how to collect the sample, telling the importance of appropriate stool sample with the principal investigator during the data collection. 
3.6.1. [bookmark: _Toc525484773]Sample collection
The school children were provided with labeled, small, clean, dried, leak proof container, clean white paper, and clean wooden applicator stick. Then they were informed to bring 2 gram of stool sample of their own. 
3.6.2. [bookmark: _Toc525484774]Stool examination
The stool specimens were processed by using a Kato-Katz technique under light microscope at Felege Hiwot referal hospital laboratory, Bahir Dar. 
3.6.3. [bookmark: _Toc525484775] Kato-Katz technique
In the Kato-Katz technique feces were pressed through a mesh screen to remove large particles. A portion of sieved sample was then transferred to the hole of a template on a slide. After filling the hole, the template was removed and the remaining sample was covered with a piece of cellophane soaked in glycerol. The glycerol cleared the fecal material from around the eggs. The presence of eggs was identified and eggs per gram (EPG) of feces were counted (WHO, 1994).




3.6.4. [bookmark: _Toc525484776]Quality control
The reliability of the study findings were assured by implementing quality control measures during the whole process of the laboratory work (pre-analytical, analytical, and post-analytical quality control  steps were followed).All materials, equipment and  procedures were adequately controlled. Negative and positive control slides were used to check the functionality of microscope used during conducting the study. All slides were examined twice for confirmation of the result. From all of the slides, 15% were randomly selected and re-examined at the end by one experienced laboratory technologist who was blind for the first examination result. 
3.6.5. [bookmark: _Toc525484777]Data management and analysis
   All the data were entered and analyzed using SPSS version 23.  Descriptive statistics were used to describe the magnitude of S. mansoni and EPG of stool.  Bi-variate and multivariate logistic regressions were employed to measure associations of dependent and independent variables. Those variables with p<0.2 in the binary logistic regression were taken to multiple regression analysis and AOR was calculated to control potential confounders. P- values  less than 0.05 were taken as statistical significant.
3.6.6. [bookmark: _Toc525484778]Ethical considerations
The ethical approval was obtained from the research and ethics review committee of the Bahir Dar University, College Medicine and Health Sciences. Supportive letters were secured from Fogera Woreda education office. In addition, following an explanation of the purpose, the benefits and the possible risks of the study, written consent were obtained from school directors of Abuana kokit, Shga and Shina primary schoosl. Children who were positive for intestinal parasites were treated by linking them with Fogera health office.


 




4.0. [bookmark: _Toc525484779]Results
4.1. [bookmark: _Toc525484780]Characteristics of the study participants
A total of 422 school children were involved from three primary schools. The mean (±SD) age was 10.8 (2.2) (ranging from7 to 15 years). Of the total study participants, 238 (56.4%) were males and 184 (43.6%) were females. Majority of the school children 192 (45.5%) were in the age group of 10 - 12 years. Approximately half (49.5%) of the school children were from Shina primary school (Table 1).
Table 1:  Characteristics of the school children in three primary schools of Fogera District, South Gondar Zone, Ethiopia, 2018 (n=422).
	Variable Name
	Frequency

	Percent 


	
	
	

	Sex 

	Male
	238
	56.4

	
	Female
	184
	43.6

	
	Total
	422
	100

	Age (Years)




	7-9
	192
	45.5

	
	10-12
	104
	24.6

	
	13-15
	126
	29.9

	
	Total
	422
	100.0

	School
	Abunakokit
	99
	23.5

	
	Shaga
	114
	27.0

	
	Shina 
	209
	49.5

	Grade
	1-3
	202
	47.5

	
	4-6
	152
	47.9

	
	7-8
	68
	36.0




4.2. [bookmark: _Toc525484781]
Prevalence of intestinal parasite infections
A total of 5 parasite species were identified, namely, S. mansoni (20.6%), Hook worm species (8.3%),   A. lumbricodes (4.5%), H. nana (1%) and E. vermicularis(0.7%). Among the 422 study participants 148 (35.1%) of them harboured at least one helminth species.   The prevalence of double infections was 2.8%, S. mansoni-hookworm co-existence being most common one. The overall prevalence of S. mansoni infections among student was 20.6% (males 13.3% and females 7.4%) with mean intensity of stool egg load 275 epg (ranging 24 to 2400 per gram of feces).  Higher prvalence of S. mansoni infection (10.2%) was recorded among children in the age group 10-12 years. The prevalence of S. mansoni was 2.4%, 12.1% and 6.2% in Shga , Shina nad Abuana-Koky primary schools respectively ( Table 2).

Table 2: Prevalence of intestinal parasites in three primary schools, Fogera District, South Gondar Zone, Ethiopia (n=422). 
	
	Age in years	
	Sex
	Total
	Schools

	Parasites 
	7-9
	10-12
	13-15
	Male
	Female
	
	Abua
	Shina
	Shag

	S. mansoni
	30
(7.1%)
	43
(10.2%)
	14
(3.3%)
	56
(13.3%)
	31
(7.4%)
	87
(20.6%)
	26
(6.2%)
	51
(12.1%)
	10
(2.4%)

	Hookworm species
	11
(2.6%)
	11
(2.6%)
	13
(3.1%)
	19
(4.5%)
	16
(3.8%)
	35
(8.3%)
	7
(1.7%)
	20
(4.7%)
	8
(1.9%)

	A.lumbricoides
	6
(1.4%0
	6
(1.4%0
	7
(1.7%)
	11
(2.6%)
	8
(1.9%)
	19
(4.5%)
	3
(0.7%)
	10
(2.4%)
	6
(1.4%)

	H. nana
	3
(0.7%0
	1
(0.24%0
	0
	3
(0.7%)
	1
(0.24%)
	4
(1%)
	1
(0.2%)
	2
(0.47%)
	1
(0.25)

	E. vermicularis
	2
(0.47%)
	1
(0.24%)
	0
	1
(0.24%)
	2
(0.47%)
	3
(0.7%)
	1
(0.2%)
	2
(0.47%)
	0

	Total
	52
(12.3%)
	62
(14.7%)
	34
(8.1%)
	90
(21.3)
	58
(13.7%)
	148
(35.1%)
	12
(2.8%)
	34
(8.1%)
	15
(3.6%)






4.3. [bookmark: _Toc525484782]
Factors associated with   S. mansoni infections 
The school children reported water contacts during different aspects of their daily activities. For instance, 99.1%, 87.0%, 99.1%, 93%, 90.8%, 86% , 93.4% were washing clothes, cross water bodies with barefoot, working in rice cultivating field, high frequency of spending time in the work place per week, swim and high frequency of swimming , and , bathing  per week respectively. In line with thesis, the  prevalence of S. mansoni among participants wash their cloth in rice cultivating season, cross water bodies with barefoot, working in rice cultivating field, working in rice field three and more times per week , swim and swimming frequency per week, bathing frequency of per week were 86 (20.4%), 84 (19.9%), 86 (20.4%), 77 (18.4%), 86 (20.4%),79 (18.6%) and 79(18.6%) respectively (Figure 2).

Figure  3: The school children water contact activities of different aspects   in three primary schools of  Fogera District ,South Gonder Zone, Ethiopia, 2018 (n=422).
 In the bivariate analysis age aroup (COR=2.00, 95%CI (1.0-4.03): P=0.05), swimming in water bodies (COR=11.00, 95% CI (1.48-81.30): P=0.02), higher frequency of swimming in water bodies (COR=4.12, 95%CI (1.45-11.71), P=0.01) and crossing rivers barefooted (COR=5.14, 95%CI (1.56-16.89), P=0.01) showed statistically significant association with Schistosoma mansoni infection (Table 3). However, only age group (AOR= 2.24, 95%CI (1.05-4.78), p=0.03) and higher frequency of swimming (AOR=4.86, 95%CI (1.59-14.91), P=0.01) were found to be predictors of S. mansoni infection in the multivariate analysis. Those variables with P<0.2 in the binary logistic regression were taken to multiple regression analysis and the AOR was calculated to control potential confounders. Consequently, age (AOR) and frequency of swimming were found to be predictors of S.mansoni infection in the multivariate analysis (Table 4)
Table 3 : Association between S. mansoni infection and pre-disposing factors among school children using binary logistic regression, Fogera district, South Gonder Zone, Northwest Ethiopia, 2018.

	Variables

	S. mansoni
	COR,95%CI
	AOR,95% CI
	P-value

	
	 
	 Positive n/%
	Negative n/%
	
	
	

	Age in year
	7-9 
	29(23.0)
	97(77.0)
	 2.00(1.00-4.03)
	 
	  

	
	10-12 
	43(22.4)
	149(77.6)
	1.85(0.96-3.58)
	2.24(1.05-4.78)
	0.03

	
	13-15 
	14(13.5)
	90(86.5)
	 1
	1
	 1

	Sex
	Male
	56(23.5)
	181(76.4)
	1.51(0.93-2.47)
	1.62(0.96-2.73)
	0.06

	
	Female
	30(16.3)
	154(83.7)
	1
	1
	1

	Swimming habit
	Yes
	79(18.7)
	285(67.5)
	4.12(1.45-11.71)
	4.86(1.59-14.91)
	0.01

	
	 No
	8(1.9)
	58(13.7%)
	1
	
	1

	Bathing  per week
	Once
	
	3(100.0)
	1                                                                                                                                               
	                                       
	1

	
	Twice
	8(32.0)
	17(68.0)
	1.56(0.87-5.60)   
	 
	1

	
	Three&more 
	79(20.1)
	315(79.9.2)
	1.87(0.78-4.50)
	 
	.15

	Washing closes
	Yes
	86(20.6)
	332(79.4)
	1.28(0.13-12.52)
	 
	0.82

	
	No
	1(25.0)
	3(75.0)
	1

	

	1

	Engaging in rice
	Yes
	86(23.2)
	285(76.8)
	1.28(0.13-12.52)
	 
	 0.82

	
	No
	1(2.0)
	50(98.0)
	1
	
	1

	Crossing water bodies
	Yes
	84(22.9))
	283(77.1)
	5.14(1.56-16.89)
	 
	 0.08

	
	No
	3
	52
	1
	
	

	Frequency of engagement per week
	Once
	3(42.9)
	4(57.1)
	1
	
	1

	
	Twice
	4(36.4)
	7(63.6)
	1.70(0.58-4.98)
	 
	0.33 

	
	Three and more
	80(22.4)
	277(77.6)
	3.273(0.85-12.47)
	
	0.08










4.4. [bookmark: _Toc525484783]Intensity of  S. mansoni  Infections
 
Regarding parasitic load, the mean intensity of S. mansoni infection was 275 EPG (ranging 24 to 2400 EPG. The prevalence of light, moderate and heavy infections was  45 (51.7%), 28 (32.2%) and 14 (16.1%) respectively. The intensity of infection using the Kato-Katz method among the total parasitic infected school children 99(66.9%), 28(32.2) and 14(16.1%)  was light, moderate and heavy respectively, whereas the intensity of S. mansoni infection 45 (51.7%), 28 (32.2%) and 14 (16.1%) was light, moderate and heavy respectively.  Mena intensity of eggs per gram of feces was 69 EPG, 110 EPG,  and ,62 EPG among the age group of 7-9, 10-12 and 13-15 respectively. Intensity infection males and females were 177.3 EPG and 64 EPG respectively.
Table 4. The intensity of S. mansoni and other intestinal helminths using Kato-Katz smear technique among Fogera Ditrict three primary school children, Northwest, Ethiopia, 2018.
	Parasite
	Light
Intensity
	Moderate
Intensity
	Heavy intensity
	Total

	S. mansoni
	45
(51.7%)

	28
(32.2%)
	14 
(16.1%)
	87
(100%)

	Age in years
	7-9
	15
 (17.2%)
	13
 (14.9%)
	2
 (2.3%)
	30 (34.4%)

	
	10-12
	25
 (28.7%)

	12
 (13.8%)
	7
 (8.1%)
	44 (50.6)

	
	13-15
	5
 (5.7%)
	3
(3.5%)
	5
 (5.7%)
	13 (14.9%)










5.0. [bookmark: _Toc525484784]Discussion
  The overall prevalence of intestinal helminthic parasitic infection recorded in this study was 35.1%.  It was lower than the previous studies  in Sanja area 85.5% (Alebie et al., 2014), Jimma Zone 47.1% (Seleshi et al., 2011),, North Gonder 66.7%  (Mathewos et al., 2014) ,Southern Ethiopia 85.4% (Alemayehu, 2015 ),  Sanja town 96.6% (Worku et al., 2014), Northwest Ethiopia(Hailu et al.,  2018 ). It was higher in prevalence than studies from the previous reports from northern Ethiopia 26.53%(Dejenie and Asmelash, 2010), Southern Ethiopia (Alemu, 2011) The differences  among the studies can be explained by variations in geography, socio-economic conditions, and hygienic conditions of the population under consideration. The category of the study population, the methods employed for stool examination, and the time of study may also have contributed to the differences.   
The current study revealed an overall prevalence of S. mansoni infections at 20.6%.  It  was  lower than studies from   North Gondar (Alebie et al., 2014 : Mathewos, 2014  ), Southern Ethiopia 81.3% (Alemayehu, 2015: Jejaw et al., 2015), Western Ethiopia,  30.9% (Dufera et al., 2014), Northwest Ethiopia  37.9% (Alemu et al., 2011), Côte d Ivoire  54.4% (Utzinger et al., 2000),  and  Kenya 53.7% (Masaku et al., 2015). In another way this findings was higher  than studies from Jimma Zone 2.1% (Yami et al., 2011),  South Ethiopia (Alemu, 2011) , Northern Ethiopia, 5.95% (Dejenie and Asmelash, 2010), Northwest Ethiopia 15.95%(Ayalew et al., 2011 : Gelaw et al., 2013),   and  Nigeria 12.6% (Banji et al., 2012).  
The present study was comparable in prevalence 20.6% with different studies; Tigray 23.9% (Assefa et al., 2013 ), Cameroon 25.3%  (TEO, 2017), Uganda  20.4% (Kabatereine et al., 2004), Côte d’Ivoire 29.1%  (Yapi et al., 2017). 
The reason why the present infection magnitude varies in this study from other findings might be due to geographical variation, seasonal variation of water bodies, and might be health promotion activities. In addition socio-economic status and awareness of the community, government and stakeholder intervention in the promotion of health activities were under consideration might contribute for the variation.
In the present study age, sex, swimming, frequency of swimming, and crossing bodies on bare foot in different activities were significantly related to S. mansoni infections in the binary logistic regression. However, only age and swimming were found to be significant predictors of S. mansoni infection in the multivariate analysis. Age was consistent with the study conducted Northern Ethiopia (Assefa et al., 2013 ), Northwest Ethiopia(Hailu et al.,  2018 ).    Consequently, high prevalence of S. mansoni infection was recorded in the age group 10-12 years. It was in contrast with a study in Sanja primary school where the age group 5-9 were the most affected.(Alebie et al., 2014),  Jimma Zone at the age of 8-10 years (Yami et al., 2011), Sanja town at the age 11-15 (Worku et al., 2014), Northen Ethiopia, (Assefa et al., 2013 ). This might be due to the fact that this age group is involved in swimming as per the data of our study. In addition, younger children are prohibited from water contacts by their family, and older ones usually decrease water contacts as age increases. Similarly, children who experienced swimming were at higher odds of S. mansoni infection in our study. It was consistent with findings from Northern Ethiopia, (Dejenie and Asmelash, 2010),  Northwest Ethiopia (Worku et al., 2014), Sowthern Ethiopia (Alemayehu, 2015) 
Higher prevalence of S. mansonni infection was reported in male school children in the current study which is similar with studies from Sanja town (Worku et al., 2014), Southern Ethiopia (Alemayehu, 2015), Northern Ethiopia (Assefa et al., 2013).  Howevere, it was contrary with studies from Jimma zone (Yami et al., 2011). Higher prevalence of S. mansoni infection in males might be because males are frequently exposed to water bodies during swimming, bathing,  looking after of animals and in irrigation activities, while females reported more contacts for household activities such as washing clothes and/or utensils and fetching water for household consumption from rivers/streams. 
In this study, 51.7%, 32.2% and 16.1% of light, moderate and heavy infections respectively were recorded. The mean intensity of infection in our study was 80.3 EP and it was higher than a study in Egypt (Barakat et al., 2000). This was inconsistent with a study in Sanja primary school, in which most infections were moderate intensity. The proportion of heavy infection in our study on the other hand were consistent with the study conducted in Sanja primary school (Worku et al., 2014). Higher mean fecal egg counts (110 epg) were seen among the age group. This was in agreement with a previous study in Ethiopia (Alemayehu, 2015) and elsewhere (Barakat et al., 2000).   This variation of intensity of infection might be the infection rate that related with high environmental contamination or low environmental contamination, the exposure rate to water activities and the behavior of the parasite. 
    



6.0. [bookmark: _Toc525484785]Conclustion 
The prevalence and intensity of schistosoma  mansoni among school children was moderate and the area represents moderate risk community.

 Male sex had higher infection than female sex of S. mansoni parasites.

Younger age group and frequency swimming were associated with S. mansoni infection. 
 
This study showed that almost ninety to ninety five  percent o f school children had frequent water contact behavior and rice cultivation activities.






















 
7.0. [bookmark: _Toc525484786]Recommendations 

As a result of moderate risk of the morbidity caused by S. mansoni, the school children in the primary schools of Fogera District need   biannual MDA with PZQ.

Even if this research tried to attempt to study the prevalence and associated factors of S. mansoni infection three primary school children in Fogera District, further research should be carried out to establish the occurrence levels of S. mansoni infection in the entire population in the community and all primary schools.

 This will help understand the extent of the infection and therefore inform the health community and other stakeholders when formulating intervention measures.

Ongoing public health education and awareness should be practiced by the health communities in the district that help behavior change to reduce environmentl contamination with feces of infected persons. 







.
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9.0. [bookmark: _Toc506553979][bookmark: _Toc525484788]Annexes
I. [bookmark: _Toc506553980][bookmark: _Toc525484789]Anex I. Information sheet and consent form
Title of the Research project: the prevalence of S. mansoni and associated factors among school aged children in Fogera District district 
Name of investigators: Amlaku Atalay
Name the organization:BahirdarUniversity.
Purpose of the study: to determine the prevalence of S. mansoni and associated factors among school aged children which enable us to undertake appropriate intervention in this age group.
Procedure: laboratory investigations to diagnose S. mansoni and other intestinal parasite infections will be done.
Potential risks and discomforts: There is no anticipated risks to your participation simply you will give stool sample
Potential benefits to subjects and/or community: The result of the study will be beneficial to know the burden of S. mansoni among school aged children this will proved information for prevention and control of this parasite and to give priority how to treat intestinal schistosomiasis in this age group. 
Compensation for participation: You will not receive any payment for your participation in this study.
Confidentiality: Any information that is obtained in connection with this study and that can be identified with you will remain confidential. The information collected about you will be coded using numbers.
Participation and withdrawal: You can choose whether to be part of the study or not. You may withdraw at any time without consequences of any kind. You may also refuse to give any sample and/or information.
Person to contact: If you have any question you can contact me 
Name፡Amlaku Atalay phonenumber: 0913349376 email:  aamlaku@gmail.com

     Bahir Dar University
College of medicine and Health Sciences
Department of School of Laboratory Sciences                               
II. [bookmark: _Toc506553981][bookmark: _Toc525484790]Annex II: Cosent form
Hellow! My name is. ----------------------------------------------- 
I temporarily represent Bahir Dar University, College of Medicine and  Health Science, and School of Laboratory Sciences. This study is conducted with the objective to determine the prevalence of S. mansoni and associted factors in rice cultivating villages of purposely selected selected three primary schools of Fogera District. As the study is directly related to school age children and you are one of  the children in this school who have been selected  to participate in this study. Therefore, you are kindly requested to participate in this study and provide the essential information required from you
I the undersigned individual has been well informed about the objectives of the study entitled ‘’the prevalence of S. mansoni and associated factors among school aged children ’’ I am also told that all information obtained at any course of the study is to be kept confidential. More over I have also been well informed of my right to keep hold of, decline to cooperate and drop out of the study if I want and none of my actions will have any bearing at all on my overall health care.
Therefore, with full understanding of the situations I agree to give the entire necessary information and stool sample for laboratory analysis.
Yes; ----proceed with the interview and to give stool sample
No; ---- thanks.








III. [bookmark: _Toc506553982][bookmark: _Toc525484791]Annex III:Questionnaire
Table 5: Questioner to assess socio demographic characteristics to study S. mansoni infections on school children in rice cultivating villages, Fogera District
Code number ---------------------- Keble -------------------   Date ----------------------
   
	S.No
	Questionaire
	Response

	I
	Questioner to assess socio demographic characteristics of  school aged children
	1.Sex
	1. Male 
2. Female

	
	
	2. Age
		Years

	II
	Questions to asses levels of grade of school children
	3. Grade of students
	1. One
2. Two
3. Three
4. Four
5. Five
6. Other specify

	III
	Questions to assess income of family of students
	5. Source of income
	1. Farmer
2. Merchant
3.House wife
4. Government employed


 





Table 6: Questioner to assess factors affecting   S. mansoni infections on school children in rice cultivation villages, Fogera District. 
	S.No
	Questionnaires
	Response

	

I





	Questions to asses Water contact activities of children in rice cultivation areas




	1. Do  you wash your cloths  at rice area?
	1. Yes 
2. No


	
	
	2. Do you cross the water barefoot?
	1. Yes 
2. No 

	
	
	3. Are  you  going to rice irrigation site?
	1. Yes 
2. No 

	
	
	4. How many times per week?
	1. one
2. Two
3. Three and more

	
	
	5. Are you swim in water bodies in the rice irrigation area?
	1. Yes 
2. No 

	
	
	6. If yes how many times swim per week?
	1. 1times 
2. 2times 
3. ≥ 3times

	
	
	7. Main source of water?
	1.Piped
2Protected spring
3.Well







IV. [bookmark: _Toc506553983][bookmark: _Toc525484792]Annex IV: Sample collection
1. Name of children ……………………
2. Age        ………………………………
3. Sex       M ………           F……
4. Code number ………………………..
5. Stool examination with wet mount  result …………………………….
6. Stool examination with Kato Katz 
Intensity of infection for S. mansoni (EPG)






















     ባህር ዳር ዩኒቨርስቲ 
የህክምና እና ጤና ሳይንስ ኮሌጅ
የላቦራቶሪ ትምህርት ክፍል
     የጥናቱ ማብራሪያ
የጥናቱ ርእስ፡ በፎገራ ወረዳ ሩዝ በሚያመርቱ መንደሮች በተመረጡ የመጀመሪያ ደረጃ ት/ቤቶች በሚማሩ ተማሪዎች ላይ  የሽስቶሶማ ማንሶናይ እንፌክሽን መጠንና ለሽስቶሶማ ማናሶናይ እንፌክሽን  አጋላጭ   ነገሮችን ማወቅ ሲሆን
ጥናቱን  የሚያካሂደዉ፡ አምላኩ አታላይ
የተOሙ ስም፡ ባህር ዳር ዩኒቨርስቲ
 ጥናቱ አላማ፡ በፎገራ ወረዳ ሩዝ በሚያመርቱ መንደሮች በተመረጡ የመጀመሪያ ደረጃ ት/ቤቶች በሚማሩ ተማሪዎች ላይ  የሽስቶሶማ ማንሶናይ እንፌክሽን መጠንና ለሽስቶሶማ ማናሶናይ እንፌክሽን  አጋላጭ   ነገሮችን ማወቅ እና በሽታዉ ለሚታይባቸዉ ልጆች የሚመለከተዉ አካል ግንዛቤ እንዲኖረዉ ማሰቻል፡፡
የጥናቱ አካሄድ፡የሽስቶሶማ ማንሶናይ እንፌክሽን  እና ሌሎችም የሆድ ትላትሎች ለተማሪዉች የላብራቶሪ ምርመራ ማካሄድ 
ጥናቱ ምንም ጉዳት የለዉም ወይም አያመጣም፡፡ የጥናቱ ዋና ጥቅሙ ይህ የሆድ ትላትል በልጆች ላይ ምን ያህል መኖሩን ለማወቅና ህክምና ለሚሰጡ ተቆማት ማሳወቅ ፡፡
ጥናቱ ላይ የሚሳተፉ ልጆች ከሌሎች የተለየ ክፍያ ይላቸዉም፡፡
ከጥናቱ የሚገኝ ማንኛዉም መረጃ ምስጢሩ የተጠበቀ ነዉ፡፡  ጥናቱ በፈቃደኝነት ላይ የተመሰረተ ነዉ፡፡
ለማንኛዉም ጥያቄ በሚከተለዉ አድራሻ ማገኘት ይችላሉ፡፡
አምላኩ አታላይ፡ ስልክ ቁጥር 0913349376 ፡ ኢሜል ፡aamlaku@gmail.com
     

 





                                                         ባህር ዳር ዩኒቨርስቲ 
                    የህክምና እና ጤና ሳይንስ ኮሌጅ
                       የላቦራቶሪ ትምህርት ክፍል
የሰምምነት ቅጽ
ሰላም! ስሜ …………………………………………………ይባላል፡፡
ለጊዜዉ ባህር ዳር ዳር ዩኒቨርስቲ የህክምና እና ጤና ሳይንስ ኮሌጅ የላቦራቶሪ ትምህርት ክፍልን እወክላለሁ፡፡ የዚህ ጥናት ዋና አላማ በፎገራ ወረዳ ሩዝ በሚያመርቱ መንደሮች በተመረጡ የመጀመሪያ ደረጃ ት/ቤቶች በሚማሩ ተማሪዎች ላ  የሽስቶሶማ ማንሶናይ እንፌክሽን መጠንና ለሽስቶሶማ ማናሶናይ እንፌክሽን  አጋላጭ   ነገሮችን ማወቅ ሲሆን ለጥናቱ ከተመረጡ ልጆች መካከል ነህ/ሽ፡፡ ስለዚህ ለጥናቱ አስፈላጊ የሆኑ መረጃዎችን እንድትሰጠኝ/ጭኝ በትህትና እጠይቃለሁ፡፡
ከታች የፈረምሁት ግለሰብ ስለዚህ ጥናት አላማ ተነግሮኛል፡፡ በተጨማሪም እኔ የምሰጠዉ ሙሉ መረጃ ምስጢሩ የተጠበቀ መሆኑን ተነግሮኛል፡፡ በጠናቱ ላየ እያለሁ ማቆረጥ ብፈልግ መብት እንዳለኝ፤ይህም በኔ ላይ አንዳችም ችግር የሜያስከትለዉ እንደሌለ ተነግሮኛል፡፡
ስለዚህ በተሰጠኝ መረጃ መሰረት ሙሉ መረጃ ለመስጠትና የሰገራ ምረመራ ለማድረግ ሰገራ ለመስጠት ተስማምቻለሁ፡፡
1.ተስማምቻለሁ፣ከተስማሙ ለቃለምጠይቅና ሰገራ ለመስጠት ይዘጋጁ
2. አልተስማማሁም
ፊርማ……………..











V. [bookmark: _Toc506553984][bookmark: _Toc525484793]Annex v: Procedure for stool specimens collection and processing
A. Collection of stool specimen 
1. Give for children a plastic cup or box with a tight fitting lid and two applicator sticks with on A4 size paper 
2. Tell the children to pass the stool specimen directly in to the container or to pass the stool on to a piece of paper and use the applicator stick to transfer it to the container
3. Amoebic trophozoites, will begin to disintegrate or change with a short time after passage so specimen should reach to laboratory within an hour of passage  
4. The container with specimen should be labeled clearly with the following information 
· Children name or number 
· Date of collection 
· Time in which child passed the stool 
5. The stool specimen must be large enough for satisfactory examination.
B. Procedures of cellophane fecal thick smear for diagnosis of intestinal schistosomiasis ( Kato Katz technique )  
1. Soak the cellophane strips in the 50 % glycerol- malachite green ( or methylene blue ) solution for at least 24 hours before use 
2. Transfer a small amount of feces in to a piece of scrap paper ( news paper is ideal)
3. Press the screen on top of the fecal sample 
4. Using a flat sided applicator stick, scrape across the upper surface of the screen to sieve the fecal sample.
5. Place a template on a clean microscope slide  
6. Transfer a small amount of sieved fecal material in to the hole of the template and carefully fill the hole. Level with applicator stick
7. Remove the template carefully so that all the fecal material is left on the slide and none is left sticking to the template 
8. Cover the fecal sample on the slide with a glycerol soaked cellophane strip
9. If an excess of glycerol is present on the upper surface of the cellophane, wipe off the excess with a small piece of toilet paper or absorbent tissue.
10. Invert the microscope slide and press the fecal sample against the cellophane on a smooth surface ( a piece of tile or flat stone is ideal ) to spread the sample evenly. 
11. Do not lift the slide straight up, the cellophane may separate. Gently slide the microscope slide sideways holding the cellophane.
VI. [bookmark: _Toc506553985][bookmark: _Toc525484794]Annex VI: Dummy table
Table 7: Sociodemographic characteristics of S. mansoni infection ----primary schools of rice cultivating villages  
	Characteristics 
	Children 7-15
	Remark

	
	7-9
	10-12
	13-15
	
	

	Number of participants 
	
	
	
	
	

	                                  Male 
	
	
	
	
	

	                                  Female 
	
	
	
	
	

	Mean age 
	
	
	
	
	

	History of treatment with praziquantel in  (95% CI)
	
	
	
	
	

	History of treatment with albendazole in (95% CI)
	
	
	
	
	
























Table 8: Prevalence and intensity of   S. mansoni infection and stool consistency in children 
	Characteristics  
	Children 5-15

	Number of child examined 
	

	Prevalence of S. mansoni in % (95% CI)
	

	Mean intensity infection in EPG 
	

	Infection intensity class in % (95% CI)
	

	           No infection 
	

	           Light infection (1-99 EPG)
	

	           Moderate infection (100-399 EPG)
	

	           Heavy infection (≥ 400 EPG)
	



Table 9: prevalence of S. mansoni with associated factors among school aged children
	Variable 
	Number of infected school aged children 
	Percent 

	S. mansoni infection and associated risk factors
	
	

	Washing of closes waters in the rice area  
	
	

	                                  Yes 
	
	

	                                   No 
	
	

	                                  Total 
	
	

	Crossing of the swapy rice area
	
	

	                                   Yes 
	
	

	                                    No 
	
	

	                                   Total 
	
	

	Participation of rice cultivation
	
	

	                                   Yes 
	
	

	                                     No 
	
	

	                                    Total 
	
	

	How many times per week
	
	

	                                  One, Two 
	
	

	                                   >Three 
	
	

	                                  Total 
	
	

	Swim in the water bodies in rice area 
	
	

	                                  Yes 
	
	

	                                   No 
	
	

	                                  Total 
	
	

	Washing in water bodies in rice area 
	
	

	                                Yes 
	
	

	                                 No 
	
	

	                                Total 
	
	

	Latrine utilization 
	
	

	                                 Yes 
	
	

	                                  No 
	
	

	                                 Total 
	
	

	Main source of water 
	
	

	                                 Piped 
	
	

	                           Drainage                                                                                                                                                                       
	
	

	                                  Total 
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