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[bookmark: _Toc528289747]Abstract
Introduction: Schistosomiasis is one of the most prevalent neglected tropical diseases and considered. The magnitude and impact of schistosomiasis is high in Ethiopia although several control methods have been conducted. When Schistosoma is co-infected with Salmonella, it aggravates complication of the disease.
Objective:  The aim of this study was to assess the magnitude and associated risk factors of   Schistosoma  mansoni  and its co infection with Salmonella species  among primary school children in rural Bahir Dar, Northwest Ethiopia 
Methods: School based cross sectional study was conducted at Sebatamit primary school from April 2018 - March 2018. A total of 422 study participants were selected by systematic random sampling.  Stool samples were collected and transported to Bahir Dar University Microbiology and Parasitology laboratory and conducted by Kato-Katz technique. Stool samples positive for S chistosoma mansoni were transported by Carry Blair transport media to Amhara public Health Institute for isolation of Salmonella species. Then, the stool samples were cultured on Xylose Lysine Decarboxylase agar and suspected colonies were further tested by different biochemical tests. The data were analyzed by statistical package for social science version 23. Any statistical values with p<0.05 were considered as statistically significant. 
[bookmark: _Toc505125979]Results: - The overall prevalence of Schistosoma mansoni infection was 105/422 (24.9%). Among these, 66 (62.8%) were males and 39 (37.2%) were females. However, this variation among sex was not statistically significant (p=0.659). 66 (62.8%) of the infected children were found in age group of 11-14 years and they were 2.28 more likely to be infected than 15-18 years.  76 (71.4%) of the study participants had light infections. The overall mean intensity of Schistosoma mansoni in the study was 106.16 EPG. Age (p=0.013) , Swimming habit (p=0.00 ), participating in irrigational activities (P=0.03) and washing clothes in the river (P=0.039) were associated with Schistosoma mansoni infection.  There was no Schistosoma mansoni and Salmonella species co infections observed in this study.
Conclusions: In this study, the overall prevalence of S.mansoni was 24.9%. The majority of infection intensity was light infections. There was no S.mansoni and Salmonella spp observed.
Keywords:  Schistosoma mansoni, Salmonella species, Sebatamit, Northwest Ethiopia
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[bookmark: _Toc505125980][bookmark: _Toc6056][bookmark: _Toc528203695][bookmark: _Toc528289749]1.1. Background
Shistosomiasis is a disease caused by trematode worms of the genus Schistosoma. The word Schistosoma literally refers to the splitting of body (Schisto refers to split or cleft ,soma refers to body (Satoskar et al., 2009).  These blood  flukes  ( trematode  worms)  are  prime examples of complex multicellular pathogens that flourish in human hosts  despite  the presence  of  immune  responses  mounted  against  them (Pearce and  MacDonald, 2002). Schistosoma adsorb host molecules on to their tegument, including major histocompatibility complex (MHC) antigens, the fragment crystalazable (Fc) portion of immunoglobulin, and blood group antigens to escape from the host immune response (Hotez et al., 2012). Even though other mechanism of host antigen acquiring by the Schistosoma was not explained, Schistosoma surface antigen known as paramyosin plays role to bind with Fc portion of the host immunoglobulin (Loukas et al., 2001).
It is one of the most prevalent neglected tropical diseases (NTDs) and still considered as a major public health problem in about 77 developing countries in the tropics and subtropics (Bruun and Aagaard-Hansen, 2008).  It is estimated that over 240 million people are infected and 700 million people are at risk of infection (Hotez et al., 2012). In endemic areas, the infection is usually acquired at childhood (Gyrseels et al., 2006). There are five medically important Schistosoma species (Schistosoma spp) including Schistosoma mansoni (S. mansoni), Schistosoma hematobium (S. hematobium), Schistosoma japonicum (S. japonicum), Schistosoma intercalatum (S. intercalatum) and Schistosoma mekongi (S. mekongi). 
In Africa , schistosomiasis is due to  infection with S. mansoni and S. haematobium    and the second most common NTDs after hookworm infection (Nagi et al., 2014).  In Sub Saharan Africa, almost 3000,000 deaths occurs annually (Adenowo et al., 2015). Nigeria, Tanzania, Democratic Republic of Congo, Ghana and Mozambique are the top five Schistosoma infected African Countries with 29 million, 19 million, 15 million, 15 million, and 13 million ,respectively (Adenowo et al., 2015). In Ethiopia, 5 million people are thought to be infected with schistosomiasis and 37.5 million are at risk of infection (Deribe et al., 2012).

The Schistosoma have indirect life cycle involving snail as  intermediate host (Brown, 2002). Most intermediate hosts of human Schistosoma parasites belong to four genera; Biomphalaria, Bulinus, Oncomelania and Neotricula spp. Biomphalaria spp serves as the intermediate host for S. mansoni, Bulinus spp serves as intermediate host for S. hematobium and S. intercalatum), Oncomelania spp serves as intermediate host for S. japonicum and Neotricula spp is intermediate host for S. mekongi (Brown, 2002). Among all species of Schistosoma, S. hematobium is the only cause of urinary schistosomiasis and the rest cause intestinal schistosomiasis (Brown, 2002).
[bookmark: _GoBack]During water contact activity, the cercaria of Schistosoma penetrates the skin of the host and migrates hematogenously to intrahepatic portal where it develops in to adult (Satoskar etal., 2009) Finally, migration of paired S. mansoni to the mesentric vein and S. hematobium to vesical veins due to tissue tropism  to lay fertilized  egg (Satoskar etal., 2009). The eggs of S. mansoni penetrate the vascular wall and shed into the environment through faeces or urine in case of S. hematobium (Sturrock, 2001). The egg hatch miracidium which penetrate suitable snail host ( .  In the snail, the parasite undergoes asexual replication through mother and daughter sporocyst stages and eventually shedding tens of thousands of cercariae (the form infectious for human beings) (Satoskar etal., 2009). 
[bookmark: _Ref516463107]                                                               [image: Schistosomiasis lifecycle]
[bookmark: _Toc528289444][bookmark: _Toc21693]Figure 1:-Life cycle of Schistosoma species (Source: (CDC schsitosomiasis, https://www.cdc.gov/parasites/schistosomiasis/index.html)
The pathogenesis of Schistosoma is associated with the eggs (Coutinho et al., 2007). Eggs released into the bloodstream by adult worms invade local tissues, where they release toxins and enzymes. Proteins and  glycoproteins  secreted by miracidium  through the egg shell provokes immune response that responsible for  pathogenesis (Satoskar et al., 2009). Inflammation and granuloma formation occurs around deposited eggs, which  lead to fibrosis and scarring of affected tissues, if the burden  is heavy (Cheever et al., 2000). Intestinal Schistosoma egg penetrates the bowel adjacent to mesenteric vessels or travel via portal circulation to the liver. Cercarial dermatitis, katayama fever and chronic fibro-obstructive disease are the manifestations of  schistosomiasis (Cheever et al., 2000; Puylaert and  van Thiel, 2016).
Parasitological diagnosis is used for the  detection of the egg in stool specimen and urine in intestinal schistosomiasis and urinary schistosomiasis, respectively (Wang et al., 2011). Kato-Katz thick smear technique is the standard method for the  diagnosis of intestinal schistosomiasis to quantify infection intensity (WHO, 2013). The control of schistosomiasis is based on large-scale treatment of risky population groups, access to safe water, improved sanitation, health education, avoid swimming and snail control (WHO, 2002). In countries where schistosomiasis causes significant disease, control efforts usually focus on reducing the number of infections in people and eliminating the snails (Collins et al., 2012).
Salmonella is a genus of rod-shaped (bacillus) gram-negative bacteria of the enterobacteriaceae family. Salmonella species (Salmonella spp) are intracellular pathogens (Jantsch et al., 2011). The genus Salmonella has two species called Salmonella enterica (S. enterica) and Salmonella bongori (S. bongori). S. enterica is further divided into six subspecies that include over 2,500 serotypes according to Kaufmann white classifications (Jantsch et al., 2011) S. enterica subspecies are found worldwide in all warm-blooded animals and in the environment and S. bongori is restricted to cold-blooded animals, particularly reptiles (Fàbrega and  Vila, 2013).
A global estimate of the burden of typhoid fever indicated that south-central and east-central Asia had the highest incidences of typhoid fever with more than 100 cases per 100 000 people annually (Cummings et al., 2012). The mortality rate due to  typhoidal Salmonella spp in developing countries was to be  24% (Fàbrega and  Vila, 2013). 
Africa was estimated to have  typhoid  incidence  (10–100 cases per 100 000) (Marks et al., 2017). In East Africa, incidence was estimated at 39/100,000 person years (Crump et al., 2004).In Ethiopia, the mortality rate of typhoid fever was 7.2 deaths per 100,000 women and 6.1 per 100,000 men in 2013 (Beyene et al., 2008). Study done in Ethiopia  indicated that typhoid fever was recorded in 5.85% of the patient, 6.6% of the children aged from 3 to 14 years and 1.1% of the children aged 15 to 17 years (Animut et al., 2009)
Typhoid or paratyphoid fever is grouped as enteric fever (Karkey et al., 2013). Enteric fever is caused by ingestion of Salmonella typhi (S. typhi) or Salmonella paratyphi (S. paratyphi). After Salmonella spp are ingested, they pass through the gastro intestinal tract (GIT) to invade epithelial cell lining intestinal wall. Salmonella spp invade the epithelial cell of human intestine by type III secretion system. Type III secretion system is encoded from chromosomal region salmonella called salmonella pathogencity island (SPI). It  is a needle complex  which starts at the cytoplasm of the bacterium, crosses the two membranes and protrudes from the cell (Galán and Wolf-Watz, 2006).
Contact of the needle with the intestinal epithelial cell and metabolized food molecules   found in the ileum such as formate and acetate  triggers type III secretion system to start secreting of effector proteins  (Kimbrough and Miller, 2000). The bacterial effectors (the protein secreted by type III secretion system so as to facilitate the engulfment of Salmonella by epithelial cells) then activate signal transduction path way and trigger reconstruction of actin cytoskeleton of the host cell. This  process  results in the outward extension or riffle of the epithelial cell membrane to engulf the bacteria (Monack et al., 2004). Then, the engulfed Salmonella is presented to macrophage in the lamina propria and disseminated to reticuloendothelial cells by multiplication in the macrophage. Finally the Salmonella bacteria induces macrophage apoptosis and disseminated to blood stream as well as to the gall bladder to be shaded  through urine or stool (Ryan and Ray, 2004). 


[bookmark: _Hlk502867794]The diagnosis of salmonellosis currently depends upon the isolation of Salmonella spp from a patient sample most commonly by blood, bone marrow, stool, and urine culture (Singh, 2001).  S. typhi or S. paratyphi is obtained from the blood during the first week of illness. The organism is also obtained from the stool throughout the disease. Salmonella -Shigella agar (SSA), Lysine Xylose Deoxycholate (XLD) agar, Hekton Entric (HE) agar, Bismuth Sulfate Agar (BSA) and Mackonkey agar are the commonly used culture media for isolation of Salmonella spp as well (Singh, 2001).  Washing hand with soap after using toilet, before preparing or eating food, after changing a baby's diapers and after touching pets and other animals are the major prevention and control of salmonellosis (WHO, 2003). The fluoroquinolone drugs such as cirofloxacin,and oflxacin  are widely regarded as drug of choice for typhoid fever (WHO, 2003). 
There is a high incidence of chronic S. typhi  and  S. paratyphi infections and carriage in schistosomiasis endemic areas (Mohager et al., 2014). Both organisms interact at systemic circulation and causes concurrent infection of S. mansoni and Salmonella spp (Hsiao et al., 2016). The mechanism of Salmonella- Schistosoma relationship is due to the fact that the Salmonella  pili adhere to a mannose receptor-like surface glycoprotein on the tegument of S. mansoni (Loverde et al., 1980). 







[bookmark: _Toc505125981][bookmark: _Toc16060]
[bookmark: _Toc528203696][bookmark: _Toc528289750]
1.2. Statement of Problem
Schistosomiasis is one of the most prevalent NTDs. In endemic areas, initial infection is acquired at a young age  (Samuels et al., 2012). School children are involved in risky juvenile activities such as bathing, swimming and fishing that could lead to infection with S. mansoni. In children, schistosomiasis typically presents with generalized, non-specific signs and symptoms, making it difficult to identify disease-specific morbidity indicators and challenging to develop tools for assessing those indicators (Warren, 1978). Over time the morbidity can progress to anemia , decreased academic performance, more severity, debilitating and irreversible condition such as growth stunting impaired cognitive development, decreased quality of life, exercise intolerance,  portal hypertension, liver failure and increased susceptibility to co-infection (Fenwick and Figenschou, 1972; Warren, 1978).
The magnitude and impacts of schistosomiasis is high in Ethiopia. Although several control methods have been conducted the problem persisted. In our study area, due to the proximity to Abay and Andassa Rivers, the children are risky for schistosomiasis. Since Schistosoma and typhoidal Salmonella spp share similar geographical areas, their co-infection occurs. When they are co-infected, there will be biological interaction beween Schistosoma tegumental membrane and pili of typhoidal salmonella in the blood circulation (Barnhill et al., 2011).  When this occurs, the co-infections aggravate the complication such as   relapse of typhoid fever up on treatment of Schistosoma by antischistosoma drugs, escape from antibiotic and antibody due to colonization of Salmonella in the tegument of Schistosoma (Gendrel et al., 1994). So, these effects are overlooked since not yet addressed in Ethiopia in general and in the study area in particular. 






1.1. [bookmark: _Toc505125982][bookmark: _Toc21910][bookmark: _Toc528203697][bookmark: _Toc528289751]Significance of the study
· It gives information for health professional about the effects of co-infection 
· It gives clue for health professional for better case management by confirming typhoidal salmonellosis  in   schistosomiasis patients
· It supports control strategies of schistosmiasis 
· It is used as base line data for other researchers 
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[bookmark: _Toc528203698][bookmark: _Toc528289752]2. Literature Review
[bookmark: _Toc528203699][bookmark: _Toc528289753]2.1. Prevalence and epidemiology of schistosomiasis
There were data that show the status of S. mansoni infection worldwide.  In Asia particularly of Yemen, the prevalence of S.  mansoni among school children was  37/400 (9.3%) (Sady et al., 2013). In Brazil  66/288 (22.9% )and 52/ 257 (20.2% ) of S. mansoni  among school children  was reported (Conceição et al., 2013). 
 In North Central Nigeria,3/58 (5.3%) of S. mansoni infection was reported among primary school children (Okwori et al., 2014).   Konde  Kumbu and his colleagues ( 2016) reported that 103/388  (26.5%) of S. mansoni infection among children in Kisantu Health zone of DRC. A cross-sectional study done among  school children aged 8-17 years in Rorya  district of North-West Tanzania, revealed   431/513 (84%)  of S. mansoni infection (Munisi et al., 2010). In Lake Victoria of Kenya  the prevalence of 2459/4065 (60.5%) was reported (Odiere et al., 2012). 
The cross sectional study done in Southern Ethiopia in Tullo elemtary school along the lake Hawassa suggested that the prevalence of S. mansoni using  by formol ether concentration technique was 116/374 (31%) (Tadege and Shimelis, 2017). Another  cross sectional studies in Woliatta Zone  of  Southern Ethiopia indicated that the prevalence of S. mansoni among school children was 295/503 (58.6%) using   kato katz method (Alemayehu et al., 2017). In Southwestern Ethiopia; Jimma zone,  120/500 (24%) of S. mansoni infection among school children was reported using kato katz technique (Bajiro et al., 2016).
[bookmark: _Toc505125985][bookmark: _Toc25456]About 273/371 (73.9 % ) in Southern Tigray of  Alamata district (Abebe et al., 2014) and  195/469 (42.4%)  in Tigray Merebmieti Primary school (Desta et al., 2014) were the study done in North Ethiopia. In North West Ethiopia, different results for S. mansoni were reported using kato katz technique; including  346/385 (89.9%)  among school children in Sanja town (Worku et al., 2014), 121/319 (37.9%) among school children in Zarima town  (Alemu et al., 2011), 318/384 (82.8%) in Sanja and Ewukat Amba primary school  (Alebie et al., 2014), 239/422 (56.6%) in Tach Armachio district ( Yimer et al.,2014), 119/579 (20.6%)  among school children in Gorgora town (Essa et al., 2012), 55/383 (14.3%) among orthodox church student (Bitew et al., 2016), and 10/360 (2.8%) in Bahir dar shimbit elementary school in (Getnet and  Worku, 2015).

[bookmark: _Toc528203700][bookmark: _Toc528289754]2.2. Risk factors and sociodemographic factors associated the schistosomiasis
[bookmark: _Toc505125986][bookmark: _Toc17851] Bathing in river or ponds, washing clothes in open water sources ,crossing rivers on bare foots ,fishing  activities and  agricultural activities were independent predictors for the prevalence of S.mansoni (Bajiro et al., 2016; Worku et al., 2014; Essa et al., 2012).
[bookmark: _Toc528203701][bookmark: _Toc528289755]2.3. Prevalence and epidemiology of salmonellosis
The systemic review on salmonellosis indicated that the pooled prevalence of Salmonella species in diarrheic children indicated was 2/20  (8.72 %) (Tadesse, 2014). The study conducted by Beyene and Tassew ( 2014)  reported that the prevalence of Salmonella isolates was 16/260 (8%) among diarrheal children in Jimma health center. About 4/372 (1.08%) Salmonella  isolates  was  reported from Gonder town  health institution (Demissie et al., 2014). 
[bookmark: _Toc505125987][bookmark: _Toc7559][bookmark: _Toc528203702][bookmark: _Toc528289756]2.4. Co-infection of S. mansoni and Salmonella species
Based on available data, Schistosoma and Salmonella have similar geographical area that contributes for their co-infection. Different human studies indicated that there is strong direct relationship between Schistosoma and Salmonella (Hsiao et al., 2016). Schistosomiasis is parasitic infection that infect human through skin penetration from the water and  typhoidal salmonellosis is also a waterborne disease that infect gastrointestinal tract through oral route. They cause concurrent Schistosoma –Salmonella infection when the Salmonella adhere to the Schistosoma tegumental membrane through its fimbriae in the systemic circulation (Barnhill et al., 2011).
[bookmark: _Toc505125989]In Abuja Nigeria, co-infections S. mansoni and  typhoidal Salmonella spp was 24/410 (5.85%) ( Lar et al., 2006). The prevalence rate of dual infection of S. mansoni and Salmonella spp was 6/250 (2.4%) using stool culture according to the study reported by Modebe et al. (2014). In  Sudan also there are different figures  that indicated the co-infection prevalence including   64/207 (30.9%)  in Helat Mahajoub (Mohager et al., 2014), 30/50 (60%)  in Gazeria state, (Salem et al., 2015),  15/75 (20%)  in New Halfa City  (Elfaki and Abdalla, 2016). 
[bookmark: _Toc254]
[bookmark: _Toc528203703][bookmark: _Toc528289757]3. Objectives of the study
3.1 [bookmark: _Toc505125990][bookmark: _Toc14361][bookmark: _Toc528203704][bookmark: _Toc528289758]General objective
· To assess the magnitude and associated factors of S. mansoni and its co-infection with  typhoidal Salmonella spp among Sebatamit  primary school children, Rural Bahir Dar, North west Ethiopia.
3.2 [bookmark: _Toc505125991][bookmark: _Toc2707][bookmark: _Toc528203705][bookmark: _Toc528289759]Specific objectives
· To determine the magnitude of S. mansoni among school children among Sebatamit primary school children, Rural Bahir Dar, North west Ethiopia.
· To determine intensity of S. mansoni infection among school children among Sebatamit primary school children, Rural Bahir Dar, North west Ethiopia.
· To determine the co-infection of S. mansoni and typhoidal Salmonella spp among Sebatamit primary school children, Rural Bahir Dar, North west Ethiopia.
· To identify the associated factors of S. mansoni among Sebatamit primary school children, Rural Bahir Dar, North west Ethiopia.
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[bookmark: _Toc528203706][bookmark: _Toc528289760]4. Methods and materials
4.1 [bookmark: _Toc528203707][bookmark: _Toc528289761][bookmark: _Toc505125993][bookmark: _Toc3820]. Study area and design 
A school based cross sectional study was conducted  at Sebatamit primary school  in rural Bahir Dar  from March – April 2018. Bahir Dar is the capital city of Amhara Regional State. It is 560 km from the capital city of the country, Addis Ababa.  It is located at the exit of the Abbay from Lake Tana at an altitude of 1,820m above sea level. The average annual high temperature of the city is 29 degree centigrade and annual low temperature 11 degree centigrade. The average annual rainfall is 1460mm (source:  National metrology Agency, July 2016). Sebatamit primary school was founded in 1990 E.C. The school is located in southern part of Bahir Dar city and 7 km far from the city. The total numbers of students enrolled in 2010 were 1734. Out of this, 847 of female and 887 of male students. The resident of Sebatamit area use Abbay and Andassa River for recreational purpose such as swimming and bathing. In addition to this, irrigation is used by the resident of the area for agricultural purposes.
4.2 [bookmark: _Toc505125994][bookmark: _Toc5360][bookmark: _Toc528203708][bookmark: _Toc528289762]. Source population
All students attending Sebatamit primary school
4.3 [bookmark: _Toc505125995][bookmark: _Toc10602][bookmark: _Toc528203709][bookmark: _Toc528289763]. Study population
All students who were available during data collection.
4.4 [bookmark: _Toc505125996][bookmark: _Toc26967][bookmark: _Toc528203710][bookmark: _Toc528289764]. Study participant
The students who were selected randomly and volunteered to participate in the study 
[bookmark: _Toc528203711][bookmark: _Toc528289765]4.5. Inclusion Criteria
The students who were willing to participate and give informed assent and consent from their parents were included.
[bookmark: _Toc528203712][bookmark: _Toc528289766]4.6. Exclusion criteria
 The students who had taken praziquantel   and antibiotic to Salmonella prior data collection were excluded.




4.7 [bookmark: _Toc505125998][bookmark: _Toc7860][bookmark: _Toc528203713][bookmark: _Toc528289767]. Sample size
A sample size was determined using single proportion formula as follows   
                    
   Where n= sample size
=1.96 the standard normal variation at 95% confidence interval
P=50%=0.5, since this is the first study conducted in the study area
 d=marginal error =0.05
And n =384.  So by adding 10% non-respondent rate, 422 students were included  
[bookmark: _Toc505125999][bookmark: _Toc6051][bookmark: _Toc528203714][bookmark: _Toc528289768]4.8. Sampling Technique
Systematic sampling technique was used to select the section from each class and students in each section by using class rosters as a sampling frame. Sample size was proportionally allocated for each class, taking the total number of students in each category in to consideration. The proportion of the study population from each class was calculated as (P=the number of students in each classes divided by the total number of students in the school). Then the proportion of the students multiplied by the number of sample size (422) to give the number of students selected from each class. For example, the numbers of grade 8 students were 136. So 136/1734=0.08; 0.08x422= 34; therefore the number of students randomly selected from grade 8 were 34. Similar to this, 46, 43, 59, 55, 58, 62 and 65 students were randomly from grade 7 -1 respectively.
[bookmark: _Toc14451][bookmark: _Toc528203715][bookmark: _Toc528289769]4.9. Variable
[bookmark: _Toc28441][bookmark: _Toc528203716][bookmark: _Toc528289770]4.9.1. Dependent variables
· S. mansoni infection
· Intensity of S. mansoni infection
· Co-infection of S. mansoni and typhoidal Salmonella spp
[bookmark: _Toc3095]

[bookmark: _Toc528203717][bookmark: _Toc528289771]4.9.2. Independent variables
· 
 (
31
)

· Swimming habit 
· Participating in 
· Irrigitional activities 
· Crossing the river
· Washing clothes in river
· Open defecation
· Source of drinking water
· Hand washing habit
· Latrine utilization
[bookmark: _Toc27807][bookmark: _Toc528203718][bookmark: _Toc528289772][bookmark: _Toc505126001]4.10. Operational Definition
[bookmark: _Toc505126002][bookmark: _Toc7025]School children are a children (boys or girls) studying their primary school (grade 1-8) who are in the age between 7-18 years.
[bookmark: _Toc528203719][bookmark: _Toc528289773]4.11. Data collection techniques
 Interview was used as the data collection technique. A pretested structured questionnaire administered by trained interviewers was used to collect the data on socio-demographic characteristics and other associated factors. All the necessary information was collected by interviewing the children.
4.11.1. Parasitological sample collection and examination
Each study participant was guided on how to collect 2 grams of the stool specimen. They were given stool cup to provide fresh stool specimen for the detection of S. mansoni. After collection, the samples were transported to Bahir Dar University, Microbiology and Parasitology Laboratory for the detection of S. mansoni egg. Two Kato slides per stool sample were prepared using fixed quantity of sieved 41.7 mg of stool on a punched template (WHO, 2013). It was then mounted on slides and covered with malachite green impregnated cellophane. The slides were observed within one hour under the microscope at a magnification of ×10 objective. The total numbers of eggs were expressed as eggs per gram (EPG) of stool. 
4.7 
4.11.2. Bacteriological sample collection, transportation and examination
Stool samples were collected by sterile cotton swab and inserted into Cary Blair transport media containing test tube. 	Then Cary Blair transport media (Oxoid,UK)) containing stool samples were transported by cold chain to Amhara Public Health Institute (APHI) for the detection of Salmonella spp. Then the samples were stored in 2-8 ℃. Then the, stool samples were enriched with Selenite F broth (Oxoid,UK)  and incubated for 24 hours prior to inoculating on  XLD (Oxoid,UK).  After 24 hour incubation, a loop full of broth were inoculated on XLD agar and incubated for 24 hours. Then the suspected colonies was inoculated on to  biochemical tests  and all procedures were done according to the standard procedures(Vandepitte, 2003). 
[bookmark: _Toc528203720][bookmark: _Toc528289774]4.11.3. Biochemical tests     
Biochemical tests that were used to identify the suspected colonies on XLD were triple sugar iron (TSI), citrate test, motility test, Lysin decarboxylation (LDC) and urea test. TSI agar was prepared and slanted to solid. Then by inoculating wire loop pure colony was picked and inoculated on TSI by stubbing the butt and streaking the slant. After 24-hour incubation, sugar fermentation, H2S production pattern were recorded and interpreted according the standard procedure. Simmons citrate medium was prepared and slanted to solidify. The butt was stubbed and the slant was streaked. Then, after 24-hour incubation, color change from green to blue is indicator citrate utilizing. 
For motility test, the motility media was prepared and solidified. After solidification, the butt was stabbed and incubated for 24 hours. The motility of the organism was determined by turbidity. In urease test, urease agar base media was prepared and slanted. Then, after stabbing the but and streaking the slant, it was incubated for 24 hours. Then the   change of color in the medium from orange-yellow to pink was observed. LDC agar was prepared, inoculated and incubated overnight. Then the color change was observed.




[bookmark: _Toc1973][bookmark: _Toc528203721][bookmark: _Toc528289775]4.12. Quality control
Negative and positive samples for S.mansoni were used to check performance of kato- katz.  Ten percent of examined Kato-Katz slides were randomly selected and re-examined at the end by qualified laboratory technologist who were blind for the first result. The prepared XLD media was checked for contamination by incubating 10% of the prepared media Petri dish.  All negative stool culture were re-incubated for another 24 hours. S. typhimurium ATCCR 14028 was used as positive control organism and Entrococcus feacalis ATCCR 29212 was used as negative control organism in order to check the performance of the media.  Finally all results were documented on log book by its unique ID number and copied to the questionnaire by principal investigator.  
[bookmark: _Toc505126003][bookmark: _Toc1839][bookmark: _Toc528203722][bookmark: _Toc528289776]4.13. Data analysis
 The data were entered, managed and analyzed by SPSS version 23.  Descriptive analysis was used to determine the sociodemographic characteristic. One-way ANOVA and independent sample t test were used to check the difference in  mean intensity of S. mansoni among sex and age category. The possible factors for the magnitude of S. mansoni were first analyzed by bivariate logistic regression. Then to control the possible confounding factors, variables with p value <0.2 were then adjusted by multivariate logistic by stepwise variable selection. Finally, variables with p value <0.05 were considered as statistically significant and adjusted odds ratio was used to degree of association. 
[bookmark: _Toc505126004][bookmark: _Toc28831][bookmark: _Toc528203723][bookmark: _Toc528289777]4.14. Ethical considerations
Ethical clearance was obtained from Bahir Dar University College of medicine and health science institutional review board (IRB) prior to the commencement of the study. The permission was obtained from Bahir Dar city education department and Sebatamit primary school. The children   were   informed to be voluntarily participating in the study. Informed consent was obtained from the parents and assent was obtained from the children. Children positive for S. mansoni and other parasites and bacteria were treated accordingly.



[bookmark: _Toc528203724][bookmark: _Toc528289778]5. Result
[bookmark: _Toc528203725][bookmark: _Toc528289779]5.1 Sociodemographic characteristics of the study participants 
A total of 422 students were enrolled in the study. Among these, 223 (52.8%) were males and 199 (47.2%) were females. The males to females ratio was 1.12:0.89. The age of the study participants ranged from 7-18 years with the mean age 11.5 year. About 226 (53.6%), 150 (35.5%) and 46 (10.9%) of the children were found to be in 11-14, 7-10 and 15-18 years, respectively. Most of the study participants were from grade 1-4 which accounted 240 (56.9%) and 182 (43.1%) were from grade 5-8 (Table 1).
[bookmark: _Toc528203726][bookmark: _Toc528289780]5.2 Magnitude of S.mansoni and other STHs infection
The overall magnitude of S.manoni infection among the study participants was 105/422 (24.9%). Other STHs found on kato katz were 22/422 (5.3%) hookworm ,10/422 (2.4%) Ascaris lumbricoides . Among S. mansoni infected children, 5 (4.8%) of them were also infected with hookworm and 2 (2.0%) of the children were co-infected with S. mansoni and A. lumbricoides (Fig. 2).

[bookmark: _Ref528199030][bookmark: _Toc528289445]Figure 2:- The prevalence of S.mansoni and Other STHs among Sebatamit primary school children from March –April 2018


[bookmark: _Toc528203727][bookmark: _Toc528289781]5.3. Magnitude of S.mansoni by sociodemographic charecteristics
Among S. mansoni infected children, 66 (62.8%) were males and 39 (37.2%) were females. Sixty six (62.8%) of the infected children were found in the age group of 11-14 years and 33 (31.4%) were found to be  in the age group of 7-10 years while the least, 6 (5.7%) of them were found to be in the age group of 15-18 years . Among S.mansoni infected children, 65 (61.9%) of them were found to be grade 1-4 students and the rest were 5-8 grade (Table 1).
[bookmark: _Ref528199202][bookmark: _Toc14787][bookmark: _Toc528289471]Table 1: Sociodemographic characteristics of Sebatamit primary school children from March –April 2018.
	            
                             Characteristics
	S. mansoni infection

	
	Yes
	No
	Total

	Sex 
	Male
	66
	157
	223

	
	Female
	39
	160
	199

	
	Total
	105
	317
	422

	Age
	7-10
	33
	117
	150

	
	11-14
	66
	160
	226

	
	15-18
	6
	40
	46

	
	Total
	105
	317
	422

	Grade
	1-4
	65
	175
	240

	
	5-8
	40
	142
	182

	
	Total
	105
	317
	422

	Father educational status
	Illiterate
	57
	172
	249

	
	Literate
	48
	145
	83

	
	Total
	105
	317
	422

	Mother educational status
	Illiterate
	82
	244
	326

	
	Literate
	23
	73
	 96

	
	Total
	105
	317
	422

	Father occupational status
	Famer
	94
	280
	374

	
	Government employee
	11
	37
	48

	
	Total
	105
	317
	422

	Mother occupation 
	Housewife
	103
	314
	417

	
	Government employee 
	 2 
	3
	5

	
	Total
	105
	317
	422


[bookmark: _Toc528203728][bookmark: _Toc528289782]5.4. Intensity of S. mansoni infection with sociodemographic characteristics
Among S.mansoni infected school children, 75 (71.4%), 25 (23.8%) and 5 (4.8%) had light, moderate and heavy infection, respectively according to WHO classification, (light infections (1-99 EPG), Moderate infections (100-399 EPG), Heavy infections (>400EPG) (WHO, 2013) (Fig.3) . 
[bookmark: _Ref519762311]

[bookmark: _Ref528199387][bookmark: _Toc22974][bookmark: _Toc528289446]Figure 3:-Intensity of S.mansoni among Sebatamit primary school from March –April 2018.
Out of 75 students with light infection, 45 (60%) and 30 (40%) were males and females, respectively. From 25 students with moderate infection, 18 (72%) were males and   7 (28%) were females and out of 5 students who had heavy infection 3 (60%) are males and 2 (40%) are females (Fig 4). Out of 33 schistosomiasis students found in 7-10 years, 23 (70%), 8 (24%) and 2 (6%) had light, moderate and heavy  infection, respectively.  Of 66 schistosomiasis students found in 11-14 years, 48 (73%), 16 (24%) and 2 (3%) had light, moderate and heavy infections, respectively whereas out of 6 schistosomiasis students found in 15-18 years, 4 (67%), 1 (17%) and 1(17%) children had light, moderate and heavy infections, respectively in 15-18 years age group (Fig. 4) .






[bookmark: _Ref528199538][bookmark: _Toc528289447]Figure 4:- Intensity of S. mansoni distributed by age category among Sebatamit primary school, from March –April 2018
The overall mean intensity of S.mansoni by EPG among the study participants was 106.16 EPG with the minimum intensity of 24 EPG and maximum of 912 EPG. The mean intensity of S. mansoni among males and females was 114.02 EPG and 92.87 EPG; respectively. The difference of mean intensity among sex was not statistically significant by independent sample t-test (p=0.468 t=0.728). The mean EPG of stool seemed to be different   across age group between 15-18 and  11-14 years but the observed difference was not statistically significant (p=0.311). The children from grade 1-4 had higher mean intensity than those from grade 5-8 but the difference was not statistically significant (p =0.94) (Table 2)







[bookmark: _Ref528286414][bookmark: _Toc528289472]Table 2:- Intensity of S. mansoni analysis across sociodemographic characteristics among Sebatamit primary school children, from March –April 2018
	               Characteristics
	Mean intensity in EPG
	 Mean difference
	95%CI of the mean difference 
	P value 

	Sex
	Male
	114.02
	21.143
	-78.732-36.445
	0.468*

	
	Female
	92.87
	
	
	

	Age 
	7-10
	120.67
	⁂
	      ⁂
	0.311**

	
	11-14
	92.56
	
	
	

	
	15-18
	176
	
	
	

	Academic level 
	Grade 1-4
	107.05
	2.31
	-155.124-59.767
	0.936*


Key: - * =P values obtained   from independent sample t test, **= p values obtained   from One-way (ANOVA), ⁂= since the mean difference is not significant, it is not necessary to do   Post Hoc multiple comparision  , CI=confidence interval 
[bookmark: _Toc528203729][bookmark: _Toc528289783]5.5. Analysis of factors associated with S. mansoni infection
Among the potential associated factors of S. mansoni, swimming habit (p=0.00), irrigational activities (p=0.005) and washing clothes nearby river (p=0.045) were statistically associated with S. mansoni infection in bivariate logistic regression analysis (Table 3).How ever factors like crossing the river on bare foot and open defecation were not statistically significant (p>0.05). From sociodemographic factors, sex of the children (p=0.018) and age of the children (p=0.046) were statistically associated in bivariate logistic regression analysis. But academic level of the students was not statistically associated (p>0.05). To control simultaneously possible confounding effects of explanatory variables, the possible factors were further evaluated by multivariate binary logistic regression analysis with stepwise variable selection




[bookmark: _Ref528201944][bookmark: _Toc528289473]Table 3: Bivariate logistic regression analysis of associated factors of S.mansoni among Sebatamit primary school children, from March –April 201
	Associated Factors 	
	S.mansoni infections 
	COR (95%CI)
	P value

	
	Positive 
	Negative
	
	

	Sex 
	Male
	66
	157
	1.725 (1.096-2.713)
	0.018

	
	Female 
	39
	160
	1
	

	Age 
	7-10
	33	
	117
	1.880 (0.734-4.819)
	0.188

	
	11-14
	66
	160
	2.750 (1.113-6.796)
	0.028

	
	15-18
	6
	40
	1
	

	Grade
	1-4
	65
	175
	1.319 (0.839-2.702)
	0.23

	
	5-8
	40
	142
	1
	

	Swimming habit 
	Yes 
	79
	160
	2.981(1.818-4.890)
	0.000

	
	No 
	26
	157
	1
	

	Irrigational activities 
	Yes
	57
	108
	1.899(1.214-2.970)
	0.005

	
	No 
	48
	209
	1
	

	Crossing the river with bare foot 
	Yes
	49
	127
	1.309(0.839-2.014)
	0.235

	
	No 
	56
	190
	1
	

	Washing clothes nearby river 
	Yes 
	78
	196
	1.783(1.090-2.919)
	0.021

	
	No 
	27
	121
	1
	

	Open defecation
	Yes 
	46
	161
	0.755(0.485-1.187)
	0.216

	
	No 
	59
	156
	1
	


            COR=Crude odds ratio

All bivariate results that had p-value <0.2 were subjected to multivariate binary logistic regression model. After adjustment to multivariate logistic regression model, sex of the respondent (p=0.659) was not significantly associated. After adjustment, students who were 11-14 years were 3.223 more likely to be infected with S. mansoni than those who were 15-18 years (AOR=3.2239, 95%CI=1.274-8.151, P=0.013). 



[bookmark: _Ref516526955]The odds of being infected by S. mansoni among children who swam was 2.828 more likely as compared to those who did not (AOR=2.828, 95%CI=1.702-4.699, P value =0.00). Respondents who participated in irrigational activities were 1.675 more likely to be infected with S. mansoni than those who did not (AOR= 1.675, 95% CI =1.050-2.671, P value =0.030). Students those who had washed their clothes in the river were 1.711 more likely to be infected with S. mansoni than those who didn’t (AOR=.1.711, 95% CI=1.028-2.851, P=0.039) (Table 4)
[bookmark: _Ref528202230][bookmark: _Toc24323][bookmark: _Toc528289474]Table 4:- Multivariate logistic regression analysis of Associated factors of S. mansoni among Sebatamit primary school children from March –April 2018
	Associated Factors 
	S. mansoni infection
	AOR (95%CI)
	P value

	
	Positive 
	Negative 
	
	

	Sex 
	Male
	66
	157
	1.129 (0.675-1.862)
	0.659

	
	Female
	39
	160
	1
	

	Age 
	7-10
	33
	117
	2.278 (0.867-4.5.985)
	0.095


	
	11-14
	66
	160
	3.223 (1.274-8.151)
	0.013

	
	15-18
	6
	40
	1
	

	Swimming habit 
	Yes 
	79
	160
	2.828(1.702-4.699)
	0.00

	
	No 
	26
	157
	1
	

	Irrigational activities 
	Yes
	57
	108
	1.675(1.050-2.671)

	0.030

	
	No 
	48
	209
	1
	

	Washing clothes nearby river 
	Yes 
	76
	195
	1.711(1.028-2.851)
	0.039

	
	No 
	29
	122
	1
	


AOR= Adjusted odds ratio







[bookmark: _Toc528203730][bookmark: _Toc528289784]5.6. Co-infections of S. mansoni with Salmonella spp
Among 105 school children at Sebatamit primary school; who were positive for S. mansoni, there was no Salmonella spp observed from the stool culture. This indicated that there was no co-infection of S.mansoni and Salmonella spp among Sebatamit primary school children.
[image: ]
[bookmark: _Toc20916][bookmark: _Toc528289448]  Figure 5: Stool culture of Salmonella spp on XLD agar done at APHI













[bookmark: _Toc528203731][bookmark: _Toc528289785]6. Discussions 
In the present study, the presence of S. mansoni was detected by the presence of lateral spine egg in the stool sample of study participants. The present study indicated that the overall prevalence of S. mansoni among Sebatamit primary was 105/422 (24.9%). This prevalence is classified as moderate prevalence according WHO guidelines (WHO, 2006). This prevalence was comparable with 120/500 (24%) in  Jimma (Bajiro et al., 2016),  109/457 (23.9%) in Mekele (Assefa et al., 2013),103/388 ( 26.5% ) in DRC(Khonde et al., 2016) .
However, the prevalence of the present study was much lower than many other findings in different parts of Ethiopia;  including 295/503 (73.7%) in Bushulo village of  Southern Ethiopia (Terefe et al., 2011), 116/374 (31%) along lake Hawassa of Southern Ethiopia (Tadege and  Shimelis, 2017), 295/503 (58.6%) in Wolaita Zone (Alemayehu et al., 2017), 219/324 (67.6%) in Horo Guduru Wollega (Haile et al.,2012), 273/371 (73.9 % ) in Southern Tigray of  Alamata district (Abebe et al., 2014), 195/469 (42.4%)  in Tigray Merebmieti Primary school (Desta et al., 2014), 121/319 (37%) in Zarima town (Alemu et al., 2011), 346/385 (89.9% ) in Sanja General elementary school (Worku et al., 2014), 318/384 (82.8%) in Sanja and Ewukat Amba primary school  (Alebie et al., 2014), 239/422 (56.6%) in Tach Armachio district ( Yimer et al.,2014)  and outside Ethiopia 2459/4065 (60.5%) in Kenya (Odiere et al., 2012),  431/513 (84.01%) in Tanzania (Munisi et al., 2016).
Firstly the variation in the prevalence might be due to fast running rivers (Abay and Andassa) in our study area. It is well documented that the snails which transmit schistosomiasis generally prefer stagnant or slow-moving water (FAO, 2014).  Secondly, it might be due to variation in sociodemographic and other factors (immune status).  Thirdly, it could be due to variation in the distance from the water source. Fourthly, it might be due to sample size variation 
 The prevalence of our study was high as compared to 119/579 (20.6% ) prevalence  done in Gorgora town (Essa et al., 2012),  55/383 (14.3%) in Ethiopian Orthodox church students around  Lake Tana (Bitew et al., 2016) and 10/360 (2.8%) in Bahir dar Shimbit elementary school  (Getnet and  Worku, 2015). The reason for higher prevalence in the present study  in comparision to the above studies might be due to sample size variation, difference in sociodemographic factors (, and  poor sanitation in our study area (about 50% of the study participants defecates openly) 
In the present study, most of the infection intensity was light infections (Figure 4). This is in agreement with the  study done in Mekele city  (Assefa et al., 2013) and Jimma zone (Bajiro et al., 2016 ).   However, the highest  moderate infections intensity  were observed in Sanja town (Alebie et al., 2014, Worku et al., 2014) and in  Gorgora town (Essa et al., 2012 ) whereas in  Wolayita zone (Alemayehu et al., 2017) the highest heavy infections intensity was observed. The difference in infection intensity could  be arisen by the frequency of students’ to be exposed   to contaminated water ,  the burden of the adult worms hosted, the immune status of the study participants and  hosts genetic factors (such as TNF α cytokine) that cause variation in the fecal egg excretions. The host derived proteins such as TNF α cytokines required by adult worm for egg laying and excretion of eggs from the host (Bethony et al .2001).
The overall mean intensity of S. mansoni infection in the present study was 106.16 EPG. This finding was higher  than  86.7 EPG  conducted in Mekelle Merebmieti school  (Desta  et al., 2014).  However, higher mean intensity were reported  in different parts of  Ethiopia including 202 EPG in  Jimma zone  Manna district (Bajiro et al., 2016), 234 EPG in  Alamita district (Abebe et al., 2014), 251 EPG  in Sanja (Alebie  et al.,2014),  125 EPG in  Gorgora town  (Essa et al., 2012) and  outside Ethiopia 167.13 EPG in Tanzania, Rorya district (Munisi et al.,2016). The difference might be due to difference in worm burden and exposure rate. 
 In the present study, the difference in the mean intensity among age groups was not statistically significant (Table 3). This is consistent with the previous finding elsewhere in Ethiopia (Alemayehu and  Tomass, 2015).   The difference    in the mean intensity among sex also was not statistically significant. It is in line with the study conducted in Southern Ethiopia (Terefe et al., 2011), school children in Fincha valley of Horo Guduru Wollega (Haile et al., 2012), and North-Western Tanzania (Munisi et al., 2016).
The present study investigated important associated factors to S. mansoni infection at Sebatamit primary school. Sex was not retained on multivariate analysis even though it was significant in bivariate analysis. This finding was similar to the study conducted by Haile et al. (2012), Worku et al. (2014) and Alebie et al. (2014).  But there were contrasting findings on S. mansoni infection among males and females. Higher prevalence of S. mansoni infection among males were reported in Jimma Zone (Bajiro et al., 2016) and Wolayita Zone (Alemayehu et al., 2017), whereas Assefa et al. (2013) and Essa et al. (2012) reported the opposite finding. The difference might be due to similarity to be exposed to cercarial contaminated water such as (washing clothes in the river and irrigational activities) in our study area.
Age specific prevalence of S. mansoni in our study indicated that most of the infected children were found in age group of 11-14 years followed by 7-10 years and the least prevalence of were in   15-18 years category. Children who were found in 11-14 years were 3.2 more likely to be infected than those in 15-18 years.  This finding is in line with the study in Jimma zone (Bajiro et al., 2016), Mekele (Assefa et al., 2013), Gorgora (Essa et al., 2012) and Kenya (Odiere et al., 2012).  This could be due to higher rate of water contact activities for recreational purposes as well as for bathing in 11-14 years and concomitant immunity to re-infection in 15-18 years.
It was found that swimming habit was significantly associated with S. mansoni infection that showed those student who swam were 2.9 more likely to be infected than   those who did not. In our study, out of 105 students who were positive for S.mansoni, 79 students swam. This could expose them to cercarial contaminated water. In addition to this, participating in irrigational activities and washing clothes in the river were significantly associated with S. mansoni infection. This may be due to frequent contact of cercarial infected water during irrigational based agriculture and bathing or washing clothes.
It was also found that crossing the river on bare foot was not associated with S. mansoni infection. This finding is inconsistent with many other investigations elsewhere in Ethiopia including study conducted by Bajiro et al. (2014), Assefa et al. (2013) and Alebie et al. (2014). The reason for this discrepancy might be due to the probability that being infected by cercarial contaminated water within short period of time when crossing water body is very low during and variation in the   immune status of the study participants.
Co-infections of typhoidal Salmonella spp and S. mansoni infection was not observed among school children at the study area using stool culture. This finding was similar to the study conducted in Kaduna State of   Nigeria (Bishop et al., 2016 ).  The zero co-infections disagreed   with the study conducted elsewhere in Africa; including  Nigeria, (24/410  (5.85%) in Gwagwa and Juwa communities of the Federal capital territory, Abuja (Lar et al., 2006), 6/250 (2.4%) in Eldin Specialist and Plateau Specialist Hospitals (Modebe et al., 2014)), Sudan  (64/207 (30.9%) in Helat Mahajoub  (Mohager et al., 2014), 30/50  (60%) in Gezira state of Sudan (Salem et al., 2015) and  15/75 (20%)  in New Halfa City   (Elfaki and Abdalla, 2016)). 
 The great variation in prevalence of co-infections might be due to the following factors.  Firstly, it could be due to difference in the study populations. All of study participants involved in the above study were patients while the study population of our study were apparently healthy children. Those students who had typhoid fever might not attend the school during data collection due to illness.  Secondly, it might be due to the fact Salmonella bacteria are hidden in the tegument of Schistosoma (Barnhill et al., 2011). This decreases the excretion of Salmonella via the stool. Thirdly  in chronic carrier state, the Salmonella bacteria colonize and hidden in the gall bladder (Gunn et al., 2014). Being hidden in the gall bladder makes the bacteria to be shed intermittently in the stool.










[bookmark: _Toc7800][bookmark: _Toc528203732][bookmark: _Toc528289786]7. Conclusions
The overall prevalence of the present study was 24.9%. Majority of the infection was light infection with mean intensity of 106.6 EPG. There was no S.mansoni and Salmonella spp co-infection observed.  Age; swimming habit, irrigational activities, washing in the river were the factors associated with S.mansoni infection.
[bookmark: _Toc31779][bookmark: _Toc528203733][bookmark: _Toc528289787]8. Recommendations
· Based on the finding of the present study, it is recommended that regular mass drug administration should be administered. 
· Heath bureau, academicians and  researchers should undergo malacological survey in the area to control the snail 
· The stake holders (Amhara Health Bureau, Bahir dar city health department or health professionals) should deliver health education to reduce associated risk factors. 
· It is also recommended that academicians or researchers should use more sensitive  samples  for Salmonella such as  culture bone marrow aspirate or  bile specimen to diagnose salmonella in  carrier state
·   It is also recommended sensitive diagnostic techniques molecular techniques must be applied in order to address the co- infection of S. mansoni and Salmonella spp.
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Title of research: - The magnitude and associated factors of Schistosoma mansoni and its co-infection with Salmonella Species among Sebatamit primary school Children, Northwest Ethiopia 
.Principal investigator: -Lemma Workineh
Address: - Bahir Dar University College of Medicine and Health Sciences, Department of Medical Laboratory  

 Mobile phone: -      +251920964564  
E-mail: -lemmiwork@gmail.com                 

Introduction 

  The main aim of this research is to assess the magnitude and associated factors of Schistosoma mansoni and its co-infection with Salmonella spp among Sebatamit primary school children. The study was undertaken by Lemma workineh medical parasitology and vector control  master student at department of medical laboratory, college of medicine and health science, Bahir Dar university. This consent form contains all the information you need to know about the study to be undertaken before you decide to consent to take part in the above-mentioned study. Your participation in the study will be voluntarily and you can withdraw your consent at any time if you wish. Your involvement in the study will be through interview and providing the stool samples.  All information regards to you will be kept confidential.  You will not be exposed to any form of risk if you consent to participate. You will not provide money or any other incentives for your participation.  
                        Participant consent and assent 
As a respondent, I have read the forgoing information and the purpose of the study explained to me. I had the chance to ask questions about the study and all questions have been answered to my understanding. I have been informed and understood that my participation is entirely voluntary and that I can withdraw my consent at any time if I wish so. I consent voluntarily to participate in this study as a respondent. 
Parents or guardians signature----------------------
Participant signature-------------------------------
Date: -------------------------------------------------
[bookmark: _Toc528203737][bookmark: _Toc528289791]Annex II-consent form in Amharic version
የስምምነት ቅጽ

የጥናቱ ርዕስ፡-የአንጀት ጥገኛ (ሽስቶቶሶማ ማንሶኒ) ስርጪት 

የጥናቱን የሚያካሄድ፡-ለማወርቅነህ
አድራሻ፡- በባህርዳር ዩኒቨርሲቲ የሜድካል ላቦራቶሪ ድፓርቲሜንት
ስልክ ቁጥር ፡- 0920964564

የ ኢሜልአድራሻ ፡- lemmiwork@gmail.com

መግብያ

የጥናቱ ዋና ዓላማ የሺስቶሶማ ማንሶኒ (የሆድ ጥገኛ) ስርጪትን ከሰባታሚት አንደኛ ደረጃ ት/ቤት ህጻናት ለማወቅነዉ፡፡ጥናቱን የሚያካሄደዉ ተማሪ  ለማ ወርቅነህ በባህርዳር ዩኒቨርሲቲ የሜድካል ፓራሳይቶሎጂና ቬክተር ኮንትሮል የማስተር ተመራቂ ተማሪ ሲሆን ጥናቱን የሚካሄደዉ ለመመረቂያ ጽሁፍ ነዉ፡፡ የዝኛዉ ጥናት  ተሳታፊ  የናንተን ፍቃደኝነት አስፈላጊነዉ፡፡ ማረጃዎችና የሰምምነት ቅጹም በሚሰጥር ይያዛል ፡፡ የዝህዉ ጥናት ተሳታፊ ለመሆን አንዳንድ ጥያቄዎችን በመጠየቅና የሰገራ ናሙና  በመስጠት  እንድትተባበሩኝ በአክብሮት  እጠይቃችዉለሁ፡፡  

የተሳታፊዉ ስምምነት
ከላይ የተጠቀሱት ማረጃዎችን አንብቤአለዉ፡፡ የጥናቱ ዓለማም ተነግሮኛል፡፡ ከዚሁ ናሙና የተወሰነው ክፍል የበሸታውን ስርጪት ለማጥናት ለሚደረገው ጥናት አላማ እንደሚውል  ተገልጾ ተነግሮገኛል፡፡ :እኔም ሰለጥናቱ በደንብ ከተረዳሁ በሁላ  የጥናቱ መረጃ : መሰብሰቢያ መጠይቅ ላይ የተዘረዘሩትን መረጀዎች ሁሉ በሚሰጥር የሚያዙ መሆናቸውንና የሰምምነት ቅጹም በሚሰጥር ተይዞ ጥናቱ እንደሚካሄድ ተገንዝቢአለሁ ሰለሆነም ያለምንም አሰገዳጂ ሁኔታ  የጥናቱ ተሳታፊ  መሆኔን በፊርማየ እገልጻለሁ:: 
  
የተሳታፊዉ ፍርማ--------------------------
 ቀን--------------------------------------










Annex III-Questionnaire in English version 

              BAHIIR DAR UNIVERSITY
COLLEGE OF MEDICINE AND HEALTH SCIENCES
 DEPARTENT OF MEDICAL LABORATORY

Thesis title: The magnitude and associated factors of Schistosoma mansoni and its co-infection with Salmonella Species among Sebatamit primary school Children, Northwest Ethiopia                           Questionnaire  

Date ---------------------------------------        unique ID number---------------------

Dear respondents, 
The main aim of this project is thesis for the partial fulfilment of master of degree in medical parasitology and vector control on the magnitude and associated factors of Schistosoma mansoni and its co-infection with Salmonella Species among Sebatamit primary school Children.   -Please indicate your responses by ticking your preferred choice(s) or fill in the boxes where required. Your concise and clear responses would facilitate smooth data analysis. All information provided will be treated as confidential.

1. Sociodemographic information
1.1. sex:   male ----------------   female----------------------
1.2. How old are you? -------------
1.3. Academic grade: - Grade 1----Grade2-----------grade 3-------------grade 4------
1.4.  What is your father’s occupational?   A) Farmer    B) Government employee   C) others (specify………………………..)
1.5. What is your mother‘s occupation?       A) House wife B) government employee            C)   other (specify……………………)

2.    Associated Factors 
2.1 . Do you swim?    A) yes       B) No 
2.2 Do washes clothes in the river?   A)     Yes          B) No. 
2.3 .Do you cross the river on bare foot?        A) yes      B) No
2.4 . Do you participate in irrigational activities?    A) yes   B) No 
2.5 .  Do you have latrine at your home?    A) yes       B) No
2.6 Do you wash your hands before the meal and after the toilet? A) yes      B) no
2.7 . What is the source of water you consume?   A)   river    B)  spring     C)  tap water   

3. Laboratory result 
3.1 Macroscopic stool examination 
a) Formed stool   b) diarrheic stool    c) bloody stool
3.2  Microscopic stool examination using Kato- Katz technique----------------------------
3.3 Intensity of S.mansoni by EPG--------------------------------
3.4 The result of stool culture --------------------------------------------------------
3.5 The identified Salmonellas pp------------------------------------

	















Annex IIV-Questionnaire in Amharic version 

                        ባህርዳር ዩኒቨርሲቲ
             የህክምናና ጤና ሳይንስ ኮሌጅ
         የሜድካል ላቦራቶሪ ሳይንስ ትምህርት ክፍል
የጥናቱ ርዕስ፡-የሺስቶሶማ ማንሶኒ (የሆድ ጥገኛ) ስርጪት 
ቀን----------------------------  ቁጥር--------------------------
1. ማህበራዊነክ ማረጃዎች
1.1. ጾታ  ፡-ወንድ----------- ሴት-------------
1.2. እድሜህ/ሽ- ስንትነዉ?--------------
1.3. ስንተኛ ክፍል ነህ/ሽ?-------------------
1.4. የአባትህ/ሽ ስራ ምንድነዉ? ሀ/ ገበሬ   ለ/ መንግስት ሰራተኛ    ሐ/ ሌላ 
1.5. የእናትህ/ሽ ሥራ ምንድነዉ? ሀ/  የቤት እመቤት   ለ/ መንግስት ሰራተኛ    ሐ/ ልላ
1.6. አባትህ /ሽ ተምረዋል?      ሀ/ አዎ ማንበብና መፃፍ ይችላል  ለ/ ማንባብና መፃፍ አይችልም 
ሐ/  አስከ ስምንተኛ ክፍል ተምረዋል      መ/  እስከ ሁለተኛና ከዛ በላይ
1.7. እናትህ /ሽ ተምረዋል?  ሀ/  አዎ ማንበብና መፃፍ  ትችላለች   ለ/   ማንባብና መፃፍ አትችልም  ሐ)  አስከ ስምንተኛ ክፍል ተምራለች      መ)    እስከ ሁለተኛና ከዛ በላይ  
2. ተያያዥ ችግሮች 
           2.1  ዋና ተዋኛለህ/ሽ? ሀ) አዎ  ለ) የለም 
          2.2. ልብስህን/ሽን በወንዝ ታጥባለህ/ሽ?     ሀ) አዎ     ለ) የለም 
          2.3. በባዶ እግርህን/ሽን ወንዝ (ወራጅ ዉሃን) ተሸገራለህ/ሽ? ሀ) አዎ   ለ) የለም    
           2.4. የመስኖ ስራ ለይ ተሳተፋለህ/ሽ?      ሀ) አዎ     ለ) የለም  
           2.5. ሽንት ቤት አላችዉ?                   ሀ/  አዎ        ለ/  የለም
           2.6. ለመጠጥ ምትጠቀሙት ዉሃ ከ ዬት ነዉ የምትቀዱት? ሀ) ወንዝ    ለ) ምንጭ    ሐ) ቧንቧ    
            2.7. ከ ምግብ በፊትና ከ መፀዳጃ በኃላ እጅህን/ሽን ትታጠባለህ /ሽ? ሀ) አዎ         ለ) የለም
 
[bookmark: _Toc506366089]              
[bookmark: _Toc528203738][bookmark: _Toc528289792]Annex VI - Laboratory Procedures
               I. Kato-Katz technique
             Materials 
· Kato-set 
· Template hole with 41.7mg ,
· Screen or mesh,
· plastic spatula
· Newspaper or glazed tile.
· Microscope slides.
· Cellophane as cover slip soaked in glycerol-malachite green solution.
· Fresh stool.
· Gloves.
Principle of Kato -Katz
People infected with soil transmitted helminthiasis (STH) or intestinal schistosomiasis pass the eggs of the worms through their faeces.  In the Kato-Katz technique faeces are pressed through a mesh screen to remove large particles. A portion of sieved sample is then transferred to the hole of a template on a slide. After filling the hole, the template is removed and the remaining sample is covered with a piece of cellophane soaked in glycerol. The glycerol clears the fecal material around the eggs. The eggs are then counted and the number is calculated as EPG.
Procedures of Kato Katz
1. The glass slide is labeled with sample unique number and the template is placed on the top of the slide.
2. Small amount of fecal sample is placed on the news paper and pressed with the nylon screen on the top of it and sieved by the spatula
3. The sieved fecal material is scraped through the template hole by the spatula
4. The template is lifted off and re used after cleaned in detergents
5. Cellophane soaked overnight with malachite green is placed on the microscopic slide containing the sieved fecal materials
6. Clean microscope slide is placed on the cellophane covering fecal materials so as to distribute the sieved fecal material evenly 
7. After incubation time, the slide is placed under the microscope and examined carefully in zig zag manner.
8. The number of the egg iscounted and multiplied by multiplying factor to determine  EPG
II. Stool culture for identification of Salmonella spp
Media preparation procedure 
· XLD was measured and added to the boiling flask and boiled on hot plate
· After boiling, the media was incubated in water bath
· Then the media was dispensed to Petri dish and solidified at room temperature.
· The prepared media were incubated to check for sterility test and the other prepared media were stored at 2-8 0C.
Preparation of Carry Blair transport media
· The media was prepared and autoclaved 
· Then it was store at 2-8 0C. 
Procedure for collecting stool samples 
1. At least 5g of stool was collected to the stool cup 
2. The    sample fecal collected by swab  was   delivered to the laboratory with Cary Blair transport media 
3.  The Stool sample on swabs in Cary Blair transport media was rinsed thoroughly in 1ml of saline.
4. A loopful of fecal suspension was enriched in Selenite F broth for isolation of Salmonella spp and incubated for 24 hours.
5. A loopful of broth was streaked and sub cultured on XLD media and incubated overnight.
6.  Then the suspected colonies were isolated and characterized by five biochemical tests including TSI, LDC, Urea test, motility test, and citrate  according to the standard procedure.



[bookmark: _Toc523818180][bookmark: _Toc528203739][bookmark: _Toc528203740][bookmark: _Toc528289793]          Annex V- Declaration
Title of project: The magnitude and associated factors of Schistosoma mansoni and its co-infection with Salmonella species among Sebatamit primary school.
I, the undersigned, declare that this MSC research project is my original work. It has not been presented for a degree in any other University. False statements could be cause for invalidating this research project and may lead to other administrative or legal action. 
Name of Principal investigator: - Lemma Workineh (Msc candidate)  signature-------------





              
           















Column1	
S.mansoni	hookworm	A.lumbricoides	0.24900000000000044	5.3000000000000033E-2	2.4000000000000042E-2	

Sales	
Light infections	Moderate infections	Heavy infections	0.71430000000000005	0.23810000000000001	4.7600000000000003E-2	
Light infection	
7-10 years	11-14 years	15-18 years	0.70000000000000062	0.73000000000000065	0.66000000000000414	Moderate infections	
7-10 years	11-14 years	15-18 years	0.24000000000000021	0.24000000000000021	0.17	Heavy infections	
7-10 years	11-14 years	15-18 years	6.0000000000000032E-2	3.0000000000000002E-2	0.17	


image2.gif
A= rvecive siage
A-Oigrosic siage

Jeased by snail
into wm nd froe-swimming

Sporocystsin snat @
oo gt _

P
O o

N e
o /@/\/\, n —
@94 >

~ ~
[5) Mrscida peneials
snailtissuo.

Migrato to portal lood
~ iniwer and mature

~ Al m s ©

- nages A mue G

s
iy o
NN | .
| it e
~ AL 4 (laying eggs that circulate to the
[ty
e o e





image3.jpeg




image1.png
Wisdom at the source of Blue Nile





