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[bookmark: _Toc18491680]ABSTRACT
The prevalence of Intestinal parasites of the world, Africa and Ethiopia were Amoeba, Ascaries, Tape worm (Koso), Giardia and Hookworm. They transmitted through oral fecal ways. Many studies have been conducted to determine the prevalence of intestinal parasitic infections in Ethiopia. However, studies not consider the vegetables as one of transmitter’s factors are limited. Therefore, the objective of this study  to assess the prevalence of intestinal parasites and associated risk factors - in the case of kera Akaki River in the sub city of Nefas Selke Lafeto between Woreda 4,5and 6 Addis Ababa, Ethiopia. The methods were non random sampling techniques especially quota sampling used for utilized questionnaires distributions, site observation and Cluster sampling geographical distribution used for gather test result report Data from health centers, during the period from November 1, 2018 to January 31, 2019. From total 342 respondents 205(59.9%) were female and half of the participants were below the age of 26years. Moreover most of the respondents, 322(94.2%) stated that they had abdominal pain, vomiting, diarrhea or any other abdominal compliant after ingesting vegetables. Among those who had abdominal compliant, the majority 300(87.7%) went to health center for medical attention and 127(37.1%) Amoebiasis, 85(24.9%) Giardiasis, 37(10.8%) Ascariasis, 10(2.9%) Tapeworm, 10(2.9%) two or three intestinal parasites together, 2(0.6%) Hookworm and Bilariziasis and 27(7.9%) other than intestinal parasites were identified. 284(83%) respondents bought vegetables from Kera Gulit and Kera Akaki River city farm land. With an overall result 86.22% respondents were infected by intestinal parasites through eating vegetables. Consumption of vegetables grown by municipal waste was significantly associated with high prevalence of intestinal parasitic infections (adjusted odds ratio= 4.54, 95% CI; 4.53, 4.55).To concludes that vegetables was one of risk factor to transmitted intestinal parasites.

Key words: Environmental sanitation, Intestinal parasite, Municipal wastewater, public health, vegetables.
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[bookmark: _Toc18491682]1. INTRODUCTION
[bookmark: _Toc18491683]1.1 Background
Intestinal parasitic infections are among the major public health problems in developing countries and in many parts of the world. Globally, in 2010, an estimated 819.0 million Ascaris lumbricoides, 438.9 million Hookworms, and 467.6 million Trichuris trichiura were reported (Pullan et al., 2014).
Epidemiological studies show that one of the biggest health problems worldwide are intestinal parasitic infections.  The prevalence of intestinal parasites was ordinarily high in sub-Saharan Africa, and the incidence is 50% in developed countries and 95% in developing countries. Protozoa and helminthes parasites caused intestinal parasites. Diarrhea, abdominal pain and vomiting are the most known clinical signs and symptoms of intestinal parasitic infection (Chacon-Cruz and Mitchell, 2003).
In developing countries like Ethiopia due to low economic status and poor level of environmental sanitation, intestinal parasites remain the most difficult and unresolved public health problem. Intestinal parasites are commonly transmitted by unhygienic practice which includes ingestion of ova or cyst with unwashed hands, eating and drinking contaminated food (vegetables and fruits), and reduced hygienic environments (FMoH, 2013). 
Research showed that E.histolytica/E. dispar were identified by microscopy from Akaki River that was indicate for this study, the cultivated vegetables by municipal wastes contain causative agents of intestinal parasites (Kebede A., 2005).
Intestinal parasites were observed in woreda4, 5 and 6 school children. According research, nine species of intestinal parasites were identified in the street dwellers that eat fruits from garbage such as Amoeba, Ascaries lumbricoides, Tape worm (Koso), Hookworm, Giardia and Bilihariziasis. The problem arise a questions why these seen in the school children. But they did not eat garbage fruits (Mekonnen B. et al., 2014).
But vegetables were not considering by the society and city farmers as one of risk factors of intestinal parasites causatives agents transmitters. Simply the population ingested edible vegetables that were irrigated and cultivated by municipal waste water (Fewtrell et al., 2007).
The city farmers were cultivated vegetables by Kera Akaki River and sale it to the society. They never knew the contamination of intestinal parasites causatives agents that put problem in the society day to day.  So vegetables were selected as associated risk factors of intestinal parasites for study (Fewtrell et al., 2007).
The safe strategy aims to reduce transmission of intestinal parasites through antibiotics, improved hygiene and sanitation. But, the safe strategy does not consider the edible vegetables contamination with irrigated pollute water as one associated risk factors of intestinal parasites (Melaku S. et al., 2013).
Many studies have been conducted to determine the prevalence of intestinal parasitic infections in Ethiopia including (Legessse M. and Erko B., 2004) study on Prevalence of intestinal parasites among schoolchildren in a rural area close to the southeast of Lake Langano, Ethiopia and the others (Mengistu A., 2007) study on Prevalence of intestinal parasites among urban dwellers in South West Ethiopia and also (Tadesse G., 2005) study on The prevalence of intestinal helminthic infections and associated risk factors among school children in Babile town, eastern Ethiopia. However, studies pertaining to the prevalence of intestinal parasitic infections caused by vegetables grown by municipal wastes in the case of city agriculture are limited. Therefore, the objective of this study was to assess the prevalence of intestinal parasites due to vegetables in the case of Kera Akaki River (Mekonnen B. et al., 2014).
[bookmark: _Toc18491684]1.2 Statement of the problem 
The problem is Intestinal parasite were observed on school children who lived around Kera Akaki River was being polluted by municipal waste. The city agriculture farmers were being used the water for irrigation and cultivate vegetables and then they sale vegetables for the society. These lead to the public health problem which caused uncontrolled outbreaks like, Amoeba, Ascaries lumbricoides, Tape worm (Koso), Hookworm and Girdia by consuming vegetables. So this study is important to look vegetables one of risk factors as transmitters of intestinal parasites (Kebede A., 2005).
[bookmark: _Toc18491685]1.3. Objectives 
[bookmark: _Toc18491686]1.3.1. General objective 
The general objectives of this thesis was to assess the prevalence of intestinal parasites and associated risk factors – in the case of Kera Akaki Rive of Nefas Selke Lafeto between Woreda 4, 5 and 6, Addis Ababa, Ethiopia.
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The specific objectives of this thesis were to 
· Identify major intestinal parasites related to vegetables as one factor.
· Visualize the intensity of intestinal parasites disease in the study area.
· Generate a through data which was accumulated for years the intestinal parasites disease in different health centers.
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[bookmark: _Toc18491689]2. LITERATURE REVIEW
[bookmark: _Toc18491690]2.1 Prevalence of Intestinal Parasites in the World
The prevalence of Intestinal parasitic is among the major public health problems in developing countries and in many parts of the world. Globally, in 2010, an estimated 819.0 million (Ascaris lumbricoides), 438.9 million (Hookworms) and 467.6 million (Trichuris trichiura) people were infected (Pullan et al., 2014).
Intestinal parasites like Ascaris lumbricoides, hookworm, Giardia lamblia, Entamoeba histolytica/dispar, Trichuris trichiura, Tapeworm spp such as Hymenolepis nana, Taenia spp, Chilomastix mesnili, and Fasciola spp and Schistosoma mansoni were observed from the world, especially in the developing countries. Amoebiasis is the third leading cause of death from parasitic diseases worldwide after malaria and Schistosomiasis, with its greatest impact on the people of developing countries. The World Health Organization (WHO) estimates that approximately 50 million people worldwide suffer from invasive amoebic infection each year, resulting in 40-100 thousand deaths annually (WHO,1997). 
There are four species of intestinal helminthic parasites, also known as geohelminths and soil-transmitted helminths: Ascaris lumbricoides (roundworm), Trichiuris trichiuria (whipworm), Ancylostoma duodenale, and Necator americanicus (hookworms). These infections are most prevalent in tropical and subtropical regions of the developing world where adequate water and sanitation facilities are lacking (Savioli and Albonico; Cappello, 2004). Recent estimates suggest that A. lumbricoides can infect over a billion, T. trichiura 795 million, and hookworms 740 million people. This showed that intestinal parasites had a grate impacts on the society (Brooker et al., 2003). 
The majority of deaths are a consequence of severe complications associated with intestinal or extra-intestinal invasive disease. Approximately 4 to 10% of the carriers of this amoeba infection develop clinical symptoms within a year and amoebic dysentery is considered as the third leading cause of death from parasitic disease worldwide after Malaria and Schistosomiasis (Ghasemi et al., 2015). 
Compared with about 800-1000 farmers using wastewater in Accra, every day probably more than 200,000 urban dwellers eat fast food with contaminated raw vegetables (lettuce, cabbage) in street restaurants. Moreover, nearly all kitchens already wash salad greens before serving them, but as verified certainly not effectively enough to kill pathogens (Amoah et al., 2007a, 2007b, 2011).
According Jimenez (2007) study about Helminthes ova removal from wastewater for agriculture and aquaculture reuse, the fact that helminthes ova have been considered the main health risk to wastewater reuse for agriculture for at least 20 years, Helminthiasis is common diseases with an uneven distribution around the world. In developing countries, the affected population is 25–33% (Bratton and Nesse, 1993) whereas in developed ones it is less than 1.5% (WHO, 1997). Thus it is a problem that mostly concerns developing countries, particularly in regions where poverty and poor sanitary conditions are dominant; under these conditions helminthiasis incidence rates reach 90% (Bratton and Nesse, 1993). 
There are several kinds of helminthiasis; Ascariasis is the most common and is endemic in Africa, Latin America and the Far East. There are 1.3 billion infections globally. Even though it is a disease with a low mortality rate, most of the people affected are children under 15 years with problems of faltering growth and/or decreased physical ﬁtness. Approximately 1.5 million of these children will probably never catch up the growth deﬁcit, even if treated (Silva et al., 1997).
[bookmark: _Toc18491691]2.2 Prevalence of Intestinal Parasites in Africa
Epidemiological studies show that the intestinal parasitic infections are one of the biggest health problems worldwide. The prevalence of intestinal parasites was ordinarily high in sub-Saharan Africa, and the incidence was 50% in developed countries and 95% in developing countries. Intestinal parasitic infections are caused by protozoa and helminthes parasites. Diarrhoea, vomiting and abdominal pain were the most known clinical signs and symptoms of intestinal parasitic infection (Chacon-Cruz and Mitchell, 2003).
In Africa the prevalence of intestinal parasites were observed in different countries. Because of most of development countries were found in Africa. Intestinal parasites were caused due to sanitation problems, poverty, educational background and environmental pollution. In South Africa out of 162 learners analyzed, 64.8% (105/162) stool samples were positive for ova and cysts of which 57.4% (93/162) were known pathogenic parasites. The most common parasite was Ascaris lumbricoides 29.0% (47/162), followed by Giardia lamblia 9.9% (16/162) and Entamoeba histolytica/dispar 6.8% (11/162). Prevalence of worm infestation was more than 50% (Nxasana et al., 2014). 
Another Africa country is Nigeria. The prevalence of intestinal parasites on the title: Status of Intestinal Parasitic Infections among Primary School Children in Rivers State, Nigeria. The result was from a total of 3,826 stool samples were collected from school children (1,828 males and 1998 females) in 36 primary schools from 13 local government areas of Rivers State. The samples were analyzed using wet saline/iodine and formal ether concentration methods. Of the 3,826 stool samples examined, 1059 (27.66%) were positive for different intestinal parasites, namely, Ascaris lumbricoides (51.78%), hookworm sp. (25.0%), Trichuris trichiura (15.18%), Strongyloides stercoralis (7.14%), Taenia sp. (0.89%), and Enterobius vermicularis 0.01%). The prevalence of the infection was generally higher in males (57.60%) than females (42.40%) (Abah and Arene, 2015).
[bookmark: _Toc18491692]2.3 Prevalence of Intestinal Parasites in Ethiopia 
In developing countries like Ethiopia due to low economic status, and poor level of environmental sanitation, the intestinal parasites infection remain the most difficult and unresolved public health problem. Intestinal parasites are commonly transmitted by unhygienic practice which includes ingestion of ova or cyst with unwashed hands, eating and drinking contaminated food (vegetables and fruits), and reduced hygienic environments (FMoH, 2013).
In Ethiopia the prevalence of intestinal parasites were studied by different researchers. For example on the title: Intestinal Parasite Prevalence in an Area of Ethiopia after Implementing the SAFE Strategy, Enhanced Outreach Services, and Health Extension Program. The result was from a total of 2,338 stool specimens were provided, processed, and linked to survey data from 2,657 randomly selected children (88% response). The zonal-level prevalence of 9.9% Ascaris lumbricoides, 9.7% hookworm, and 2.6% Trichuris trichiura, 2.9% S. mansoni, 24.2%  Helminthes infections, 23.0% Giardia intestinalis and 11.1% Entamoeba histolytica/E. dispar. These indicate the intensity of intestinal parasites in one part of Ethiopia (Melaku S. et al., 2013). 
Another study:  the prevalence of intestinal parasites and associated risk factors among street dwellers in Addis Ababa. This study had a cross – sectional parasitological survey and questionnaires as methods. The result was from a total of 355 participants, 312 (87.89%) males and 43 (12.11%) females participated in the study. The mean age of the study participants was 28.4124 years (age ranged from 4 to 75 years). Nine species of intestinal parasites were identified with an overall prevalence of 71.8%. The most prevalent parasites were Ascaris lumbricoides (34.9%), Trichuris trichiura (22.8%), Giardia lamblia (9.6%) and Entamoeba histolytica / dispar (8.2%). Two thirds (67.1%) of the participants responded that they had no adequate information about intestinal parasites. Consumption of leftover fruit was significantly associated with high prevalence of intestinal parasitic infections (adjusted odds ratio= 2.9, 95% CI; 1.02, 8.22). This tells us intestinal parasites highly spread in Ethiopia through leftover fruit and vegetables (Mekonnen B. et al., 2014).
According the title:- Current Prevalence of Intestinal Parasites Emphasis on Hookworm and Schistosoma Mansoni Infections among Patients at Workemeda Health Center, Northwest Ethiopia. Intestinal parasitic infections especially hookworm and Schistosomiasis mansoni are considerable medical and public health problems in Ethiopia. The result was from a total of 2102 participants (46.7% males and 43.4% females) were included in the study. The overall prevalence of any parasitic infection was 27.7%. The prevalence of hookworm, Schistosoma mansoni and Ascarias lumbricoids were 21.1%, 3.5% and 3.9%, respectively. Patients in the age range 6-14 years had higher 34.6% prevalence. The total distribution of dual infections was 0.67%. The prevalence of S. mansoni and soil-transmitted helminthiasis needs periodic deworming program urgent to reduce morbidity and mortality. Provisions of sanitary facilities, clean water supply, mass treatment as well as health education are also critically needed to minimize the impact of helminthic infection. So this was difficult for most of Ethiopian and vegetables not mentioned as one associated risk factors (Hailu T., 2014).
Municipal wastes problem in Ethiopia is a big issue according the public health situations with related sewerage sanitation disposal conditions in different city of the country of Ethiopia. Certain studies have been conducted regarding on prevalence of intestinal parasite including (Legessse M. and Erko B., 2004) study on Prevalence of intestinal parasites among schoolchildren in a rural area close to the southeast of Lake Langano, Ethiopia and the others (Mengistu A., 2007) study on Prevalence of intestinal parasites among urban dwellers in South West Ethiopia and also (Tadesse G., 2005) study on The prevalence of intestinal helminthic infections and associated risk factors among school children in Babile town, eastern Ethiopia. However the above studies not indicate on the Health impact of vegetables grown by municipal wastes with various out comes of environmental pollution but all problems were being come from environments pollution with municipal wastes (Mengistu A., 2007).
At present, the Federal Ministry of Health (FMoH) of Ethiopia has prioritized intestinal parasitic infection as one of the Neglected Tropical Diseases (NTDs) in the National Master Plan of NTDs, and planned to develop a sustainable well integrated nation-wide surveillance, operational research and control program that would enable the country to address the public health problems due to NTDs. This show that how the intensity of municipal wastes problem on the society health had a big situations (FMoH, 2013).
[bookmark: _Toc18491693]2.4. Fecal- Oral rout of Infection of Intestinal Parasites.
Municipal wastes here in Addis Ababa city increased with increased population that different studies show such as the Despite generating large amounts of solid waste from domestic activities, Addis Ababa does not have adequate waste management facilities. As a result solid waste is often piled on available open grounds, stream banks and near bridges, where it is washed off into rivers. The Ethiopia Mini Demographic and Health Survey (EMDHS) showed that only 4.5% Percentage of population with access to flush toilet, ventilated improved pit latrine in 2014. And 65% of the societies have pit latrine. 25% of the city’s residence do not have toilet. As a result, the residents use the river as toilet. In addition, houses that are built at the edges of the city’s rivers link their toilets directly to them. Therefore, status of river pollution is increasing as time elapsed (CSA, 2014).
Moreover, most of the residential houses, service giving institutions, commerce and the like have directly linked their liquid waste systems including their latrines and septic tanks to the main rivers and their tributaries without any treatment released to the city rivers and as well as people irrigated city farm by these polluted river and used the vegetables without consider their health (Yohannes H. and Elias E., 2017).
Human health risks from wastewater-irrigated vegetable farming contamination. This study shows estimates of human health risks from consumption of wastewater-irrigated vegetables based on clinical result from stool examination. The thesis focuses on human health risks by microbiological. Another study tell us Risk from wastewater irrigation the impact of poor sanitation services on the urban population in GANA is felt through various channels and contact points. Disease transmissions via the fecal-oral route discussed are those where (waste) water-borne pathogens affect farmers in contact with the water (Fewtrell et al., 2007).
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Some studies showed that risks on different ways such as Occupational risks (contact) like Parasitic worms such as A. lumbricoides and hookworm, Bacterial and viral infections, Skin irritations caused by infectious and noninfectious agents, itching and blisters on the hands and feet, Nail problems such as koilonychias (spoon- formed nails) are observed on Farmers/ field workers of Ghanaian who had Contact with irrigation water and contaminated soils. And also Marketers of wastewater-grown produce that Contact with contaminated soils during harvesting and Exposure through washing vegetables in wastewater and also these situation observed here in Addis Ababa city agriculture around Kera Akaki river irrigated waste water problem on society (Abaidoo et al., 2010).
Another risk is Consumption- related risks (eating vegetables) cause mainly bacterial and viral infections such as cholera, typhoid, ETEC, hepatitis A, viral enteritis, which mainly cause diarrhea and also Parasitic worms such as Ascaris. Those who Vegetable consumers, that eating without treat by acetone the contaminated vegetables, especially those eaten raw vegetables face to infection by intestinal parasites (Abaidoo et al., 2010).
The third risky way is Environmental risks that are similar risk as those exposed to occupational and consumption risks, but decreasing with distance from farm those Children playing in wastewater-irrigated fields, People walking on or nearby fields, simply Soil particle intake – Aerosols and infected. These situations also seen in Addis Ababa city’ school children (Abaidoo et al., 2010).
[bookmark: _Toc18491694]2.5. Way of Acquired causative agents of Intestinal Parasites through vegetables 
In Ethiopia, as in many other sub-Saharan African countries, parasitic infections are widely distributed and affect various segments of the population (Legessse M. and Erko B., 2004).
One of intestinal protozoa parasite is amoeba the disease is Amoebiasis. That is basically an acute disease acquired by: (i) ingestion of cysts present in contaminated food, water, or plants, (ii) through person to person contact, (iii) exposure in endemic areas, and (iv) Swimming in contaminated water.  Clinical manifestations range from the asymptomatic carrier state to dysenteric symptoms represented by abdominal pain and bloody diarrhea.  And also some studies indicate about Amoebiasis is a major cause of morbidity and mortality worldwide, mostly in tropical and sub-tropical countries characterized by inadequate health services and sanitation infrastructure (Fotedar et al., 2012). 
So the prevalence of one of the intestinal parasites Ascariasis also seen on school children at this moment because of their feeding relate to vegetables which grown using municipal wastewater contaminate Kera Akaki River city agriculture because Helminthiasis are transmitted through: (1) consumption of polluted crops and vegetables; (2) direct contact with polluted faeces or polluted wastewater; and (3) ingestion of polluted meat. So the Environmental and sanitary control authority should be work to prevent our environment from polluted (Jimenez, 2007).  
[bookmark: _Toc18491695]2.6. Municipal Liquid wastes Impacts 
Another study indicate that domestic liquid waste from overflowing and seeping pit latrines, septic tanks, public and communal toilets, open ground excreta defecation, etc. comprise the municipal liquid waste. It is estimated that approximately 100,000 cubic meter waste water is produced in Addis Ababa per day from domestic activities such as bathrooms and kitchens alone as 80% of the consumed water is disposed in the form of waste. In addition to this 30% of the city dwellers have no facility at all to dispose of their liquid waste simple released to Addis Ababa Rivers Such As Kera Akaki River. So the river completely polluted but the society using these polluted water and irrigated the city agriculture to grow vegetable and sells to society for consumption (Mohammed A. and Elias E., 2017)
The city administration is only capable of treating 10% of the liquid waste produced in the municipality. So, sanitation and sewerage management and disposal is a serious socioeconomic problem of the city as the system is not well developed.  The sewage system which was commissioned in 1981 serves only the central part of the city and less than 10 percent of its residents. Moreover, the system does not operate its full capacity. For example, the Kaliti plant, which according to the 1993 Addis Ababa Master Plan Study for the Development of Waste Facilities, should be capable of serving up to   175,000 people, actually serves less than one third of its capacity. The available on-site sanitation systems include septic tanks and various types of dry-pit latrines. Of Addis Ababa's total population, about 1,459,000 use dry-pit latrines, 175,000 use septic tanks and some 700,000 people do not have access to any sanitation facilities (Mohammed A. and Elias E., 2017).
According to the 2011 survey study of CSA, 14.9% of housing units of Addis Ababa had flush toilets, 70.7% pit toilets (both ventilated and unventilated), and 14.3% had no toilet facilities. Girume (2004) examined that most public and private shared latrines in the city are unventilated, overused, unlined, collapsing and overflowing. So it easy to release the wastewater and latrines sewerage to the rivers of the city which contain enormous causative agents of protozoa parasites and helminthes ova that cause intestinal parasite which transmitted through vegetables that grown using polluted river water on city agriculture land (CSA, 2011).
Domestic wastes have Environmental Impacts such as Ecological impacts. Due to inadequate domestic waste collection and disposal considerable amounts of waste in developing countries ends up in open dumps (World Bank, 2012) or drainage system, threatening both surface and ground water quality and provide a breeding ground for pests causes of water pollution and unpleasant odor (Nigatu et. al., 2011), and contamination of soil, ground and surface waters by leachate. Pouring hazardous liquids on the ground can poison soil, plants and water (EPA, 2004). Current literatures also reveal that most of the Addis Ababa city waste ultimately finds its way into the clogged city streams and rivers ending up in inland water bodies such as the Aba-Samuel Dam, one of the main sources of water supply to the city. In addition to solid wastes, household liquid waste is an environmental problem. Liquid waste disposed to sewer drains into surface water courses causing pollution of the aquatic environment with resulting health hazards. And the consequences are very clear as the trend persists and the city agriculture plotted irrigated by such polluted Rivers water and cultivated vegetables for market of the city (Mohammed A. and Elias E., 2017).




[bookmark: _Toc18491762][bookmark: _Toc15126291][bookmark: _Toc17323036]Figure 2 : Akaki River stagnant Municipal waste 
[image: Related image]
(Picture: Mengesha, 2019) 
[bookmark: _Toc18491763]Figure 3 : Akaki River pollute by Municipal waste from different sources
[image: C:\Users\mengesha pc\Desktop\100CANON\IMG_8380.JPG]
[bookmark: _Toc17323037] (Picture: Mengesha, 2019) 
These pollutants cause long-lasting damage and is life threatening. Wastewater is used as a source of irrigation water as well as for drinking the case still not improved the irrigated wastewater for vegetable cultivation without treated the river water (Biru A., 2002).
The problem announced by media before 14 years ago about Hygiene and Environmental Health Protection Department Head with the Bureau reported that vegetables including Cabbages, Salad, Carrot, Tomato, Green Paper and Onion produced through irrigations from river waters polluted by toxic and waste material from factories and households was posing serious endanger to the health of the resident of the City but still the city population use the vegetable which grown using wastewater polluted Kera Akaki River  (Waltinformation, 2004). 
Some studies indicated that 40% of the vegetable supplied to Addis Ababa city and animal feed comes from the suburb directly irrigated by these water or fields flushed from waste water during the heavy rainy season or during the dry season.  All rivers in the city are generally loaded with solid wastes. During dry periods very low flow levels characterize the rivers. Pesticides in agricultural runoff also poison plant and animal life. In addition to the process of desertification, pollution is also reducing the volume of safe fishing, irrigation, and drinking water. Similarly, organic pollutions and water excreta based diseases are on the rise in Ethiopia. In some localities sludge water and human faces and other are also dumped to these rivers. One surprising aspect of these catchments is communities use the polluted/waste water from these rivers for irrigation (Waltinformation, 2004).
[bookmark: _Toc18491764]Figure 4 : City farmer irrigate and cultivate vegetables by Kera Akaki River pollute of municipal waste water
[image: C:\Users\mengesha pc\Desktop\100CANON\IMG_8355.JPG]
[bookmark: _Toc17323038](Picture: Mengesha, 2019). 
[bookmark: _Toc18491696]CHAPTER THREE 
[bookmark: _Toc18491697]3. MATERIALS AND METHODS
[bookmark: _Toc18491698]3.1 Description of the Study area 
Addis Ababa, the nation's capital and largest city lies high in the foothills of Mount Entoto in central Ethiopia. It is geographically located at 9°N and 38°E between 2200 and 2500 meters above sea level. It is the country’s commercial, manufacturing and cultural center. From the Five vegetable farms namely Burayu, Kolfea, Kera, Gofa and Akaki irrigated with water from the Little Akaki River and its tributaries in Addis Ababa. Kera and Gofa vegetables farms are located from 380 43’30’’ to 38o 45’30’’ and 8057’30’’ to 80 59’30’’.  This is a study area at Kera Akaki River city agriculture in the sub city of Nefas Selke Lafeto between Woreda 4, 5 and 6 Addis Ababa, Ethiopia. 







[bookmark: _Toc18491699][bookmark: _Toc17323039]3.2 Geographical location of Study area
[bookmark: _Toc18491765]Figure 5 : At Addis Ababa that show woreda 4, woreda 5 and woreda 6 in Sub city Nifas silk Laftoa geographical location of study area.
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[bookmark: _Toc18491700]3.3. Climate of Addis Ababa 
Addis Ababa has a subtropical highland climate with precipitation varying considerably by the month. The city has a complex mix of highland climate zones, with temperature differences of up to 10 °C (18 °F), depending on elevation and prevailing wind patterns. The high elevation moderates temperatures year-round, and the city's position near the equator means that temperatures are very constant from month to month. As such the climate would be maritime (oceanic climate) if its elevation was not taken into account, as no month is above 22 °C (72 °F) in mean temperatures (Chartered‎, ‎1886).
[bookmark: _Toc18491701]3.4. The study area population 
   Addis Ababa is the capital city of Ethiopia. It is also the largest city in the country by population, with a total population of 3,384,569 according to the 2007 census. The total population of Addis Ababa city is estimated about 6 to 7 million population now a days but the population is estimated about half million around the study area of Kera Akaki River city agriculture vegetables cultivation area from the Woreda 4,5 and 6 (WPR, 2019)
[bookmark: _Toc18491702]3.5 Research Design 
The sample was took from Addis Ababa Sub city Nifas silk Lafeto Woreda 4,5 and 6 population near to Kera Akaki River city agriculture vegetables cultivation area through non random sampling techniques especially quota sampling were utilized  for questionnaire  distributions for Woreda 4,5 and 6 population only . And also for raw data from health centers was used cluster sampling geographical distribution for purpose of studied as treatment groups and control groups. The data was gathered from both selected health centers woreda 5 and woreda 6 health center near to study area and Also Data was gathered from other two health centers which were far from Kera Akaki River city agriculture vegetables cultivation area. From Bola sub city Bola 17 health center and from Arada sub city Arada 10 health center were took intestinal parasite of patient stool examined positive results numbers. The data were collected during the period from November 1, 2018 to January 31, 2019.
[bookmark: _Toc18491703]3.6. Sampling size and Sampling techniques 
[bookmark: _Toc18491704]3.6.1 Sampling Technique 
For this study, the sampling techniques were non random sampling especial quota sampling and cluster geographical distribution. The data were gathered through Questionnaire, observations and stool test result reports data from health centers.
[bookmark: _Toc18491705]3.6.2 Determination of Sample Size 
To make the sample representativeness and data quality, reasonable number of representatives as a sample from the total population has been taken. The target populations of the study area woreda4, 5 and 6 were relatively near to the Kera Akaki River city agriculture lands plots and near to woreda5 and 6 health centers, which has different industries such as Garage, markets center, Addis Ababa Abattoir, leather factory, and institutions/stakeholders. The residents of these three Woredas could give intended information about this health impact of vegetables grown by municipal wastes – in the case of Kera Akaki River city agriculture.  
 Based on the data obtained from Addis Ababa statics biro, the household of the three Woredas by the year 2007 censes was 14,433(woreda04=2,846, Woreda05=2,543and Woreda 06=9,044). These were the target populations of the study. If a population size is greater than 10,000, for clinical purpose using the formula of: Kothari (2004) developed an equation to yield a representative sample for proportions. The sample size was determined by using the following formula (Kothari, 2004). If N is greater than 10,000 (N > 10,000) using the formula of: 
 
But the above equation was developed for clinical purpose, to yield a representative sample for proportions (Hazarika, 2014). Therefore, the following statistical sample size decision formula to a large population size was used. The sample size was determined by using the following formula (Hazarika, 2014).          n = (p x q)/ (e/1.96)2 
Samples were collected from study area. And then the sample size was calculated based on worked prevalence rate 71.8% (Mekonnen B. et al., 2014). The Prevalence of Intestinal Parasitic Infections and Related Risk Factors among Street Dwellers in Addis Ababa, Ethiopia was 71.8%.  The Sample size and sampling of the study population was calculated by the equation 
n = (p x q)/ (e/1.96)2 (Hazarika, 2014).
Where, 
n = Desired sample size, 
p = worked prevalence rate 71.8%,   
q = 100% – P= 100-71.8% = 28.2%   
e  =  margin  of  error  to  be  tolerated  at  95%  degree  of confidence = 5% . Then the sample size calculation as follows:- 
n = (p x q)/ (e/1.96)2
n = (71.8x 28.2)/ (5/1.96)2 = 311.1327 
Adjusting for a non-compliance rate of 10%  
10% attrition = 10 (311.1327/100) = 31.11327 
:. Adjusted samples size =31.11327+ 311.1327   = 342.24597
Working samples size = 342 participants or respondents   
[bookmark: _Toc18491706]3.6.3 Inclusion Criteria 
The study Inclusion criteria was patients who was admitted in September, 2008E.C, up to February, 2011E.C. And also Patient who was gave stool for microscopic examination for Woreda 5 and 6 health centers, Arad 10 and Bole17 health centers. And questionnaires were distributed for participants who have above 5years old living around study area for Woreda 4,5and 6 populations who were lived around Kera Akaki River.
[bookmark: _Toc18491707]3.6.4 Exclusion Criteria 
The study population Exclusion criteria was Patients who are less than and 5years old and patient who came for other treatments.
[bookmark: _Toc18491708]3.7 Data Collection Procedure and Instruments 
[bookmark: _Toc18491709]3.7.1 Questionnaires
The main instrument used for data collection was a structured questionnaire designed to address specific objectives of the study. Pre-test of the questionnaire was conducted prior to household survey. The pre-test was done in the three Woreda4, 5 and 6 with similar conditions to the study area. The purpose of pre-testing was to check the validity of the instrument. Based on the results of the pretesting, the questionnaire was adjusted accordingly. Open and closed ended questions were included in the household questionnaire. Data were collected from 342 respondents as representatives of the residents in the study area (Appendix II).
 To collect data on the prevalence of intestinal parasites and associated risk factor, questionnaires were distributed to the 342 respondents by non-random sampling technique, Quota sampling, for Woreda04 =29 respondents, for Woreda05= 192 respondents and Woreda06 = 121 respondents from population were lived households in the three Woreda of the Addis Ababa Sub city Nifas silk Lafeto around the study area Kera Akaki River city agriculture (Appendix II). Regarding to educational background, from 342 respondents 63 respondents has filled the questionnaires with the help of the enumerators or research assistance. In addition to this, relevant information’s were collected from different stakeholders selected from city agriculture farmers, health officers, environmental officers, Woreda administrators and sanitary committee through questionnaires and interview the students who illness at school through non format questions. 
[bookmark: _Toc18491710]3.7.2 Observations 
 The observation method was the most commonly used technique in collecting primary data. The main advantage of this method is that subjective bias was eliminated and the information obtained under this method related to what is currently happening; it was not complicated by either the past behavior or future intentions (Kothari, 2004).Thus, this technique was employed for understanding industries and household municipal waste illegal dumping, discharging pollutants directly or indirectly to the water bodies without adequate treatment and simply to remove dangerous compounds released to the Kera Akaki River. Photographs and video were taken during field observation at hotspot municipal waste dumping sites and city agriculture while farmers used municipal waste for irrigation and cultivation of vegetables activities from Kera Akaki River farm land. 
[bookmark: _Toc18491711]3.7.3 Test result data from the four health station reports 
Test results from health station of stool examined reports were collected, numbers of patient who had stool examination under microscope for intestinal parasites and who had abdominal compliant and they had gone to health center after their illness from September, 2008E.C. to February, 2011E.C. from Woreda 4, 5, and 6 in Nifas Silk Lafeto Sub City around the study area, Arada 10 in Arada Sub City and Bole 17 in Bole Sub City far from the study area in Addis Ababa.
[bookmark: _Toc18491712]3.8 Data quality control 
To collect the questionnaires data from the respondents was giving training for three helping persons and those trained persons were tolled for each respondent about the aim of this research and how to answer to the questionnaires 63 respondents who had no education helped by trained persons.
[bookmark: _Toc18491713]3.9 Supporting letter 
This research was done after gaining permission letter from the ethical department of the Addis Ababa University College of Natural and computational Sciences Department of Zoological Sciences The research were not disclose the privacy of the participants without their consent to another personnel or organization (Appendix IV).
[bookmark: _Toc18491714]3.10 Data processing and analysis 
The collected data was processed, analyzed and interpreted in both qualitative and quantitative methods. In the qualitative method, the existing situation of the problem was organized, summarized and explained mathematically for the comparison and analysis of attributes. The quantitative data was analyzed and interpreted by using SPSS version 20 to collected Data Descriptive statistic’s, frequency, percentage, T-Test Value and P- value. Relative risk, Odds Ratio, Graphs, Pi charts and Data tables were used. Finally conclusion and recommendation was formulated based on the finding.


[bookmark: _Toc18491715]CHAPTER FOUR 
[bookmark: _Toc18491716]4. RESULT AND DISCUSSION 
[bookmark: _Toc18491717]4.1 Total Prevalence of Intestinal Parasites in the Study area  
According to the specific objectives:- to generate a through data which was accumulated for years for the characterization of intestinal parasites disease in different health centers. Data from the four health centers that Woreda 5 and 6 health centers in Nefas Silk Lafeto Sub City were as main study area and Arada 10 health center in Arada Sub City and Bola 17 health center in Bole Sub City were as control groups. 
 The result showed the summarize numbers of patient who had stool examination under microscope for intestinal parasites. And who had abdominal compliant and they had gone to health center after their illness from September, 2008E.C. to February, 2011E.C. from Woreda 4, 5, and 6 in Nifas Silk Lafeto Sub City, Arada 10 in Arada Sub City and Bole 17 in Bole Sub City in Addis Ababa. 
In 2008E.C. 5352(39.14%) woreda 6, 5600(40.95%) woreda 5, 1855(13.54%) Arada 10 and 871(6.37%) Bole 17 were number for positive stool examination for intestinal parasites. The result showed that woreda 5 and woreda 6 had 80.09% positive for intestinal parasites stool examination in 2008E.C. The result was greater than of the Arada 10 and Bole 17 health centers results.
In 2009E.C. 2961(27.67%) woreda 6, 4018(37.54%) woreda 5, 1936(18.09%) Arada 10 and 1787(16.70%) Bole 17 were the number of positive stool examination for intestinal parasites. The results showed that had 65.21% positive for intestinal parasites stool examination in 2009 E.C. which was greater than the Arada 10 and Bole 17 health centers result reports. 
  In 2010 E.C. 1694(21.60%) woreda 6, 4431(56.50%) woreda 5, 908(11.58%) Arada 10 and 809(10.32%) Bole 17 were the number of positive stool examination for intestinal parasites. The result showed that had 78.1% positive for intestinal parasites stool examination in 2010 E.C. which was greater than the Arada 10 and Bole 17 health centers result reports. 
From September up to February, 2011E.C. 817(18.09%) woreda 6, 2648(58.62%) woreda 5, 575(12.72%) Arada 10 and 477(10.56%) Bole 17 were the number of positive stool examination for intestinal parasites. The result showed that had 76.71% positive for intestinal parasites stool examination in from September up to February, 2011 E.C. which was greater than the Arada 10 and Bole 17 health centers result reports. 
The stool examination result for intestinal parasites was high in woreda 5 in four continuous years. And the next one was woreda 6. The rest two Arada 10 and Bole 17 were the least positive result observed. These indicate us the prevalence of intestinal parasites were higher in the treatment groups.  















[bookmark: _Toc18491739][bookmark: _Toc17321098]Table 1:The summarized numbers of patient who had stool examination under microscope for intestinal parasites. 
	 Health centers 

	Number of patient who had stool examination for intestinal parasites in each year. 

	
	2008 E.C.
	2009 E.C.
	2010 E.C.
	Up to February,2011 E.C.

	
	Positive  
	Negative 
	Positive
	Negative 
	Positive
	Negative
	Positive
	Negative

	Woreda 6
	5352
(39.14%)
	7056
	2961
(27.67%)
	5358
	1694
(21.60%)
	4548
	817
(18.09%)
	2224

	Woreda 5
	5600
(40.95%)
	3934
	4018
(37.54%)
	4611
	4431
(56.50%)
	5586
	2648
(58.62%)
	3094

	Arada 10
	1851
(13.54%)
	6765
	1936
(18.09%)
	6761
	908
(11.58%)
	5721
	575
(12.72%)
	3267

	Bole 17 
	871
(6.37%)
	6924
	1787
(16.70)
	5142
	809
(10.32%)
	7435
	477
(10.56%)
	3836

	Total 
	13674
(100%)
	24679
	10702
(100%)
	21872
	7842
(100%)
	23290
	4517
(100%)
	1242


Source: Laboratory reports, 2019.
[bookmark: _Toc16976419][bookmark: _Toc17323059]


[bookmark: _Toc18491766]Figure 6: Laboratory intestinal parasites positive test result from stool examination.

Source: Laboratory reports, 2019.
[bookmark: _Toc17321099]The data showed that Woreda 6 and 5 health centers were the highest in positive result of the stool exam report and then the control groups (Bole 17 and Arada 10) which were far away from study area were low in the stool examination result of positive test for intestinal parasites like Amoebiasis, Giardiasis, Ascariasis, Tapeworm and Hookworm. This showed that around the study area there was a problem of infection by intestinal parasites agents with vegetables that came from the Kera Akaki River irrigate and cultivate by municipal polluted watered vegetables.




[bookmark: _Toc18491740]Table 2 :Exposure of population for intestinal parasites.
	Exposure to infected vegetables or non-exposure.
	Stool examination for 
intestinal parasites test result
 
	Total 


	
	Positives  
	Negatives 
	

	Treatment groups W6 and W5 exposed for 
intestinal parasites causative agents infected 
Vegetables from Kera Akaki River farm land.
	9,590
(77.60%) 
(a)
	15,452
(43.27%)
(b)
	25,042
(a+b)

	Control groups A10 and B17 far from 
intestinal parasites causative agents 
infected vegetables from Kera Akaki River  
	2,769
(22.40%) 
(c)
	20,259
(56.73%)
(d)
	23,028 
(c+d)

	Total 
	12,359(100%)
(a+c)
	35,711(100%)
(b+d)
	N=48,070



 Source: Laboratory reports, 2019.





The data were collected from four health centers that calculated by Relative Risk formula as follows: - Relative Risk (RR) = =                (Tenny and Hoffman, 2018). 
The Relative Risk result is greater than 1(RR>1) that mean increased risk in exposed or treatment group (Martin, 2012). So people who were ingested vegetables are 18.5% more likely infected by intestinal parasites. For exposure of intestinal parasite by the cause of vegetables ingested a 95% CI for RR.
The result of the Relative Risk (RR) or () of the intestinal parasites caused by consumption of  vegetables that irrigate and cultivate by municipal waste water or polluted river water in Kera Akaki River city farm land is 3.1848.  People who were ingested vegetables are 18.5% more likely infected by intestinal parasites.
If the 95%CI includes 1, the RR is not statistically significant and P > 0.05 (> the specified significance level) (Martin, 2012). But a 95% CI for RR itself is   these intervals don’t contain the value 1.So the relative risk statistically significant and p< 0.05. Therefore p- value relative risk = 3.18, 95% CI; 3.07, 3.31. 
The result showed that  the Relative Risk (RR) of infected by intestinal parasites were  significantly higher for ingestion infected vegetables that came from Kera Akaki River farm land irrigate and cultivate by  municipal waste water than  far from the study area.
The odds ratio (OR) was the odds in favor of diseases for exposed group (treatment groups were being ingested vegetables or vegetables came from Kera Akaki River farm land that were irrigate and cultivate by municipal wastewater) divided by the odds in favor of diseased for the unexposed group (control group that far away from the study area Kera Akaki River farm land).
The odds ratio is estimated by:    (Tenny and Hoffman, 2018).
The result of odds ratio (OR) in this study was 4.54 which is greater than 1or OR>1. Which indicate increased odds of disease in exposed group (Schulz and Grimes, 2002). Therefor People with intestinal parasites had odds of ingestion vegetables that were cultivate from municipal waste water of Kera Akaki River farm land which was 4.54 times the odds of those without intestinal parasites.
The result of the odds ratio (OR) was 4.54 of the intestinal parasites caused by consumption of vegetables that grown by municipal waste water. People with intestinal parasites had odds of ingestion vegetables that grown by municipal waste water were 4.54 times the odds of those without intestinal parasites. 
If the 95%CI includes 1, the OR is not statistically significant and P > 0.05 (> the specified significance level) (Schulz and Grimes, 2002). But a 95% CI for OR itself is (4.53, 4.55) these intervals don’t contain the value 1.So the odds ratio was statistically significant and p< 0.05. Therefore the p- value of odds ratio = 4.54, at 95% CI; 4.53, 4.55.
The result showed that the odds ratio (OR) of infected by intestinal parasites was significantly higher for ingested vegetables that came from Kera Akaki River farm land irrigate and cultivate  by  municipal waste water than  far from the study area.



[bookmark: _Toc18491718]4.2. Prevalence of Intestinal Parasites based on the information obtained from Study area  
[bookmark: _Toc18491719]4.2.1 Socio economic and Demographic Characteristics of Sample respondents
[bookmark: _Toc18491720] 4.2.1.1. Sex distribution of the respondents 
[bookmark: _Toc17323073]Among the 342, 205(59.9%) were female and 137(48.1%) were male. Female were more in number in the study. But gastrointestinal parasites had no significant with sex. All type of gender caught equally by intestinal parasites (Coulibaly, ‎2019). 
[bookmark: _Toc18491767]Figure 7 : Sex distribution of participants. 

Source: Field Survey, 2019

[bookmark: _Toc18491721]4.2.1.2. Age category of the respondents 
Age is an important demographic variable and it is a primary basis of demographic classification in vital statistics, censuses and surveys (URT, 2005c). The result showed the different age groups that participated in questionnaires based on the prevalence of intestinal parasites and associated risk factors like vegetables that grown by municipal waste ranging from 5 to 66 years and above. Accordingly, among the 342, 173(50.6%) were belong to 5 to 35 years. The rest 169(49.4%) were above 36 years old from the three woreda4, 5 and 6 in Nifas Silk Lafeto Sub City of Addis Ababa. 5 to 15 years age category were at the first rank and the second one was 26 to 35 years age category. Half of the respondents were younger and more productive groups. They were affected by municipal waste cultivated vegetables.
The results also showed that the mean age of respondents was 23.1years, indicating that youngsters were more exposed to intestinal parasites by consumed municipal wastes cultivated vegetables. But age had no significant association with gastrointestinal parasites. These parasites infect all age groups (Coulibaly, ‎2019).
[bookmark: _Toc18491741][bookmark: _Toc17312253]Table 3 :Age distribution of participants. 
	Age category 
	Frequency 
	Percent (%)

	5-15
	98
	28.7

	16-25
	75
	21.9

	26-35
	83
	24.3

	36-45
	44
	12.9

	46-55
	25
	7.3

	56-65
	7
	2.0

	Above 66
	10
	2.9

	Total 
	342
	100.0


Source: Field Survey, 2019

[bookmark: _Toc18491722]4.2.1.3. Educational background of the respondents 
Education is always valued as a means of deliverance from ignorance and enables one to perform effectively to any given task within a specified period (Kasanga, 2005). Results indicated that the majority of the respondents 125 (36.6 %) and 66 (19.3%) had attained primary and secondary school education, respectively. whereas 63(18.4 %) of the respondents had no formal education. Those who had certificate and diploma level of education constituted about 42(12.3 %) and the remaining 46(13.5 %) had first degree and above, respectively. This suggests that the majority of community members had basic education and therefore likely to adopt new practices and ideas. Most of the respondents in the study were therefore expected to actively participate in protection from intestinal parasites in their communities.
[bookmark: _Toc18491768][bookmark: _Toc17323080]Figure 8 : Educational status of participants. 


Source: Field Survey, 2019.




[bookmark: _Toc18491723]4.2.1.4. Occupational status of the respondents   
The questionnaire study also showed that respondents had different occupations. These include trading, city farmers, civil servants, labor based workers and others. According the result, out of the total 342 respondents, the highest number of people 97(28.4 %) were civil servants or government employers and 96(28.1 %) were traders, 66(19.3%) were farmers and 44 (12.9 %) of respondents were laborers. The remaining 39(11.4%) of the respondents were engaged on other different economic activities. Occupational status was one of a great associated risk factor with infected by intestinal parasites. So the city farmers 66(19.3%) were caught by intestinal parasites because of their contamination with municipal wastewater during their work (Abaidoo et al., 2010). Even though those their occupation not direct to the farm had intestinal parasites through consumption of vegetables. Occupation status had no significance on gastrointestinal parasites (Coulibaly, ‎2019).
[bookmark: _Toc18491769]Figure 9 : Occupational status of participants. 


Source: Field Survey, 2019.

[bookmark: _Toc18491724]4.2.1.5. Distribution of the Respondents  
By using non-random sampling techniques, especially Quota sampling utilized for respondent distributions. Among 342 respondents 29(8.5%) from Woreda4, 192(56.1%) from Woreda5 and the rest 121(35.4%) from Woreda6 were selected. Because of near distance to the study area, population density and most vegetables users were found larger numbers of respondents were selected from woreda 5 which followed by woreda 6 and 4 respectively.
[bookmark: _Toc18491770][bookmark: _Toc17323086]Figure 10 : Respondents distribution in woreda4, 5 and 6. 
 
Source: Field Survey, 2019.

[bookmark: _Toc18491725]4.2.1.6. Source of vegetables consumption 
Respondents were also asked by questionnaire that their sources of vegetables regularly, daily consumption, Majority, 208(60.8%) stated that they get the vegetables from Kera Gulit and 53(15.5%) get from city farm land cultivated near to Kera Akaki river. 54(15.8%) respondents get vegetables from Atikilt Tera, 23(6.7%) bought their vegetables from all types sources and the rest 4(1.2%) get from other vegetable source.
The result showed 284(83%) respondents bought vegetables that irrigated and cultivated by municipal waste polluted Kera Akaki river city agriculture.  
[bookmark: _Toc18491742][bookmark: _Toc17312170]Table 4 :Vegetable sources from where the participants regularly consume. 
	Vegetable source 
	Frequency 
	Percent (%)

	Kera Gulit 
	208
	60.8

	Atikilt Tera 
	54
	15.8

	Farm Land cultivated near the Kera Akaki River
	53
	15.5

	All types sources 
	23
	6.7

	Other source 
	4
	1.2

	Total 
	342
	100.0


Source: Field Survey, 2019.

[bookmark: _Toc18491726]4.2.1.7. Types of vegetables consumed 
In addition, Tomato 97(28.4%), Cabbage 84(24.6%), Spinach 77(22.5%) and Lettuce 51(14.9%) were consumed most frequently from the vegetable sources by the participants. Brussels sprouts 22(6.4%), All types 8(2.3%) and Green paper 3(0.9%) were the least consumed by the participants from the vegetable sources. 
The result showed 159(46.5%) respondents exposed to raw vegetables (not well cooked) like tomato, lettuce and green paper. So the causative agents (eggs of Hookworm and Ascaris, Cyst of amoeba and giardia) of intestinal parasites easily ingested with vegetables through fecal-oral transmission way (Fotedar et al., 2012).  
[bookmark: _Toc18491743][bookmark: _Toc17312178]Table 5 :The types of vegetables consumed by the participants in descending order. 
	Vegetable types
	Frequency 
	Percent (%)

	Tomato 
	97
	28.4

	Cabbage 
	84
	24.6

	Spinach 
	77
	22.5

	Lettuce 
	51
	14.9

	Brussels Sprouts 
	22
	6.4

	All 
	8
	2.3

	Green paper 
	3
	0.9

	Total 
	342
	100.0


Source: Field Survey, 2019.

[bookmark: _Toc18491727]4.2.1.8. Abdominal pain, vomiting, diarrhea or any other abdominal compliant after ingesting vegetables
Moreover most of the participants, 322(94.2%) stated that they had abdominal pain, vomiting, diarrhea or any other abdominal compliant after ingesting vegetables that brought from Kera Akaki River irrigated and cultivated by municipal wastewater. Among those who had abdominal compliant the majority, 300(87.7) went to health center for medical attention. 
[bookmark: _Toc17312265]The result showed that 94.2% of respondents faced to intestinal parasites by consumption of vegetables (Jimenez, 2007).

[bookmark: _Toc18491744]Table 6 : The frequency of participants answer if they had abdominal compliant after ingesting vegetables and if they had gone to health center after their illness. 
	Questionnaires 
	Yes 
	No 

	Have you ever had abdominal pain, vomiting, diarrhea or any other abdominal compliant after ingesting vegetables?
	322
	20

	Did you seek medical attention during your illness?

	300
	22


Source: - Field survey, 2019. 

[bookmark: _Toc18491728]4.2.1.9. Types of vegetables respondents consumed before their illness 

To visualize the intensity of cache vegetable – borne disease. Respondents were answer to the questionnaires which vegetables they consumed before their illness. The result showed 107(31.3) said lettuce, 88(25.7%) said cabbage and tomato. The least vegetable that was mentioned by the participants were 9(2.6%) Brussels sprouts, Spinach 8(2.3%) and 22(6.4%) all types vegetables.
To interpret the result 217(63.4%) respondents were infected by intestinal parasites through lettuce, tomato and all types’ vegetables when they consumed as raw (not well cooked).  So the causative agents (eggs of Hookworm and Ascaris, Cyst of amoeba and giardia) of intestinal parasites easily ingested with vegetables through fecal-oral transmission way (Fotedar et al., 2012).


[bookmark: _Toc18491771][bookmark: _Toc17323099]Figure 11 : Distribution of vegetables that participants consumed before their illness. 

Source: Field Survey, 2019.

[bookmark: _Toc18491729]4.2.1.10. Types of medical services and respondents  
Furthermore participants who received medical services were asked to specify the medical service provider they went to 181(52.9%) went to nearby health center (woreda5 and 6 health centers), 69(20.2%) went to private clinic, 38(11.1%) received traditional treatment, and 25(7.3%) went to hospital, 8(2.3%) went to all types of health centers and only 1(0.3%) went to believed places.



[bookmark: _Toc18491730]4.2.1.11. Laboratory stool exam result of respondents after stool examination

To identify major vegetable borne intestinal parasites related to municipal wastewater, the result showed that the prevalence of intestinal parasites and associated risk factor like vegetables grown by municipal wastewater. Among 342 respondents were ill after ingesting vegetables and received medical care. Most of them mentioned 127(37.1%) Amoebiasis that was followed by 85(24.9%) Giardiasis, 37(10.8%) Ascariasis, 10(2.9%) Tapeworm and 10(2.9%) all types intestinal parasites. Some of respondents also mentioned 2(0.6%) Bilaharisiasis, 2(0.6%)Hookworm and 27(7.9%) other than intestinal parasites were the cause of their illness that known from medical stations.
The rest 20(5.8%) out of 342 respondents did not went to the health centers because they did not ill at all and also 22(6.4%) out of the 322 respondents were ill but they did not went to health centers. 
The result showed 300(87.72%) respondents went to medical stations and who have got medical treatments. But 5(1.5%) respondents were ill by other than intestinal parasites diseases. The overall result 86.22% respondents were infected by intestinal parasites through consumption of vegetables grown by municipal wastewater (Fotedar et al., 2012).
Another study:  the prevalence of intestinal parasites and associated risk factors among street dwellers in Addis Ababa. The study had a cross – sectional parasitological survey and questionnaires as methods. Whereas, this study was used raw data of positive stool examination result reports from health centers, questionnaires and field observation. (Mekonnen B. et al., 2014).
The result was from a total of 355 participants, 312 (87.89%) males and 43 (12.11%) females participated in the study. The mean age of the study participants was 28.4124 years (age ranged from 4 to 75 years) whereas the result of this study from a total of 342 respondents 205(59.9%) were female and 137(48.1%) were male the mean age was 23.1 years and age ranged from above 5 up to 66 and above. It is quite different but near in mean age (Mekonnen B. et al., 2014).
According the previous study nine species of intestinal parasites were identified with an overall prevalence of 71.8%. The most prevalent parasites were Ascaris lumbricoides (34.9%), Trichuris trichiura (22.8%), Giardia lamblia (9.6%) and Entamoeba histolytica / dispar (8.2%). Whereas the results of this study five intestinal parasites were identified through questionnaires with an overall intestinal parasites prevalence of 86.22%. The most prevalence of intestinal parasites were Amoebiasis (37.1%) followed by Giardiasis (24.9%), Ascariasis (10.8%) and Tapeworm (2.9%). So the results disagree with previous prevalence of intestinal parasites (Mekonnen B., et al., 2014).
To check the confidential interval of the research questionnaire was used the SPSS version 20 software, to calculate the T- test value. From 342 participants’ only 300(87.72%) participants had result from medical stool exam. The mean was 2.45, Standard Deviation was 2.032, Standard Error Mean was 0.117, Test statistics was 20.859, Degree of freedom was 299, significance value (.000) was found in between two tall that been Right tall and Left tall, at 95% confidential interval mean difference was 2.447, the lower was 2.22 and the upper was 2.68.
Consumption of leftover fruit was significantly associated with high prevalence of intestinal parasitic infections (adjusted odds ratio= 2.9, 95% CI; 1.02, 8.22). This tells us intestinal parasites highly spread in Ethiopia through leftover fruit. Whereas, the results of this study showed consumption of vegetables grown by municipal wastewater as one associated factors was significantly associated with high prevalence of intestinal parasites (the mean difference =2.447 at 95% CI; 2.22, 2.68) this tell us intestinal parasites highly spread in Addis Ababa through consumption of vegetables as one of associated risk factors (Mekonnen B. et al., 2014).
[bookmark: _Toc17323105][bookmark: _Toc18491772]Figure 12 : Distribution of respondents’ laboratory result of intestinal parasites.

Source: Field Survey, 2019.

[bookmark: _Toc18491731]4.3. Field observation of the study site 
During field observation the following gaps related to vegetables grown by municipals waste water were noted: municipal solid and liquid waste released to the river, irrigate and cultivate vegetables by municipal wastewater on land, household waste suspended on the river, due to organic and inorganic chemicals there was odor around the river, when seen there was no clean water in Kera Akaki River for farm land which were highly polluted with different municipal waste. So it might be the source of intestinal parasites. 


[bookmark: _Toc17323122][bookmark: _Toc18491773]Figure 13: Field observation the study site vegetables grown by municipal waste water.
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Source: Field Survey, 2019. 







[bookmark: _Toc18491732]CHAPTER FIVE 
[bookmark: _Toc18491733]5. CONCLUSION AND RECOMMENDATION 
[bookmark: _Toc18491734]5.1 Conclusion 
The Relative Risk (RR) was 3.185 of the intestinal parasites caused by consumption of vegetables grown by municipal waste water. It was highly significant.  People who were ingested vegetables were 18.5% more likely infected by intestinal parasites these agree with the Relative Risk result is greater than 1(RR>1) that mean increased risk in exposed or treatment group (Martin, 2012). 
The result showed that to conclude the Relative Risk of infected by intestinal parasites were significantly higher for ingested vegetables that came from Kera Akaki River farm land irrigate and cultivate by  municipal waste water than  far from the study area. 
The odds ratio (OR) was 4.54 of the intestinal parasites caused by consumed vegetables grown by municipal waste water of Kera Akaki River. It was highly significant. People with intestinal parasites had odds of ingestion infected vegetables that were irrigate and cultivate by municipal waste water of Kera Akaki River farm land which were 4.54 times the odds of those without intestinal parasites this agree with Odds Ratio is greater than 1or OR>1. Those indicate increased odds of disease in exposed group (Schulz and Grimes, 2002). 
The result showed that to conclude the odds of infected by intestinal parasites were  significantly higher for ingested vegetables that came from Kera Akaki River farm land irrigate and cultivate by  municipal waste water than  far from the study area.
Sex, Age, Educational status and occupational status were seen by the study. Female more than a little bit. But intestinal parasites caught equally all types of sex due to exposure for causative agents of intestinal parasites (Coulibaly, ‎2019). Children, youngster and olds were more susceptible to intestinal parasites through vegetables grown by municipal waste water.  Educational status also had significant value in prevention of fecal- oral transmitted diseases. The city farmers of Kera Akaki River farm land had no education. So they didn’t have idea vegetables grown by municipal waste water transmit intestinal parasites. But all types of occupational status were exposed to intestinal parasites due to vegetables grown by municipal waste water around Kera Akaki River farm land agree with as one of factors transmitter of intestinal parasites (Fotedar et al., 2012). 
The result showed majority respondents went to medical stations and who had got medical treatments. But fewer respondents were ill by other diseases (not by intestinal parasites). The overall result 86.22% respondents were infected by municipal waste water grown vegetables this agree with intestinal parasites caught through garbage fruit as one risk factors (Mekonnen B. et al., 2014). 
Therefore to conclude that vegetables grown by municipal wastes in the case of Kera Akaki River city agriculture Addis Ababa, Ethiopia has a great risk factor in transmitting intestinal parasites on society health problems.



[bookmark: _Toc18491735]5.2. Recommendation 
Vegetables grown using municipal wastes have a great health impact on population who ingested vegetables grown by municipal waste water. Therefore the society should have not released municipal waste to river and use for irrigation purpose, instead it removed properly or purifying before released and connect with sewerage canals properly. 
The major vegetables borne intestinal parasites related to wastewater are like Amoeba, Giardia, and Ascaries, Tapeworm (Koso), Hookworm, and Bilaharisiasis. In general protozoan, helminthes and bacterial intestinal parasites were observed so that the society should protect their environment from pollution by municipal wastewater and rubbish. People should active in cleaning environment. 
The intensity of cache vegetable – borne disease increased highly in the society such place so careful when use vegetables should remove or reduce concentration of causative agent of intestinal parasites from raw vegetables by cooking well, washing with clean water, adding acetone liquid, Loma and salts on it.  
The research indicate Intestinal parasites related to vegetables increased from time to time this show the accumulated data for  years because of the characterization of wastewater which contain enormous of causative agents like microscopic cysts, eggs, trophozoites and adult of protozoa, fungi and helminthes and dangers bacteria. So personal hygiene, environmental protection, wastewater purification technology, modern way of city agriculture that use purified water, communication education for public to give information when use vegetables are need for society.
We have to make city agriculture by modern way irrigate, cultivate, market systems for sale vegetables that we can take technology from Singapore and Indonesian modern city agriculture systems.
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[bookmark: _Toc18498524]APPENDIX I QUESTIONNAIRE IN ENGLISH
ADDIS ABABA UNIVERSITY COLLEGE OF NATURAL AND COMPUTATIONAL SCIENCES DEPARTMENT OF ZOOLOGICAL SCIENCES
Under Addis Ababa University College of Natural and computational Sciences Department of Zoological Sciences for masters of degree study on prevalence of intestinal parasites and associated risk factors – in the case of kera akaki river, Addis Ababa, Ethiopia. The study is very important to know the people health states according environment pollution.so the information is necessary for true judgment please fill it carefully. Tick √ in the given box.
Part one: Background information about the Respondents’ characteristics. Instruction: In order to answer the following questions, please put a right sign (√) in the boxes that located in front of your choice.
1. Sex              1. Male                            2.    Female [image: ]
2. What is your age in years?       1. 5-15  [image: ]     2. 16-25   [image: ]       3. 26-35 [image: ] 
4. 36-45  [image: ]   5. 46-55 [image: ]      6. 56-65 [image: ]      7. Above or equal to 66  [image: ]
3. What is your level of education?  1. No formal education [image: ] 2. 1-4 grades [image: ] 
3. 5-8 grades  [image: ]  4. 9-12 grades   [image: ] 5. Certificate and diploma [image: ] 
6. First degree and above  [image: ] 
4. What is your occupational status?          1. Trading   [image: ]          2. Farming  [image: ] 
3. Civil servant [image: ]    4. Labor based workers  [image: ]    5. Others occupation  [image: ]
5. Where is your sub city----------------------------------------------------------------------------- 
6.  Where is your woreda? 1. Woreda 4  [image: ]   2. Woreda 5 [image: ]    3. Woreda 6 [image: ]
Part two: Questionnaire prepared on existing situation concerning health impact of vegetables grown by municipal waste in the case of Kera Akaki River city agriculture in woreda4, 5 and 6 (sources of vegetables, often eat, abdominal pain, means of illness, medical attention and result of illness) 
7. From where do you get the vegetables that you regularly consume? 1. Kera Gulit [image: ]
2. Farm land [image: ] 3. Atikilt Tera [image: ] 4. Other sources of vegetables, please specify……………………………………...           4. All types vegetables sources. [image: ] 
8. Which vegetables do you eat often?  1. Cabbage  [image: ]   2. Brussels sprouts  [image: ]
3. Tomato [image: ] 4. Lettuce  [image: ] 5. Green Paper [image: ]  6.Spinach [image: ]
7 Others ---------------------------------------------------------------------------------------------
8. All types of vegetables (mixed) [image: ]
9. Have you ever had abdominal pain, vomiting, diarrhea or any other abdominal compliant after ingesting vegetables?    1. Yes    [image: ]         2. No[image: ]
10. If your answer for Question 9 is yes, which vegetables did you consume before your illness?
1.Cabbage [image: ] 2.Brussels sprouts  [image: ] 3.Tomato  [image: ] 4.Lettuce [image: ]
5. Green Paper  [image: ]  6.Spinach [image: ] 7. Others than vegetables please specify------------
8. All types of vegetables (mixed) [image: ] 
11. Did you seek medical attention during your illness?   1. Yes [image: ] 2. No [image: ]
12. If your answer for question number 11 is yes, where did you go?
1. nearby health center (woreda 5 or woreda 6) [image: ]  2.Private clinic [image: ] 
3. Hospital [image: ]  4.Traditional treatment [image: ] 5.Other, please specify------------------
---------------------------------------------------------------------------------------------------------
6. All types’ health centers (Mixed) [image: ]
13. What was the cause of your illness? 1. Amoebiasis [image: ] 2. Giardiasis [image: ]
3. Ascariasis [image: ] 4. Tapeworm [image: ] 5. Bilariziasis [image: ] 
6. Hookworm [image: ] 7. Others than intestinal parasites, please specify ---------------------
---------------------------------------------------------------------------------------------------------
8. All [image: ] 9. Not well known  [image: ] 
14. If you used traditional treatment, what did you use to treat your illness?  -----------------------
--------------------------------------------------------------------------------------------------------
15. When you use vegetables what do you use to treat it?  ---------------------------------------------
-------------------------------------------------------------------------------------------------------






[bookmark: _Toc18498525]APPENDIX II QUESTIONNAIRE IN AMHARIC
በአዲስ አበባ ዩኒቨርስቲ በተፈጥሮ ሳይንስ ኮሌጅ በዞሎጂ ሳይንስ ትምህርት ክፍል
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[bookmark: _Toc18498526][bookmark: _Toc17321788]APPENDIX III DATA SOURCES FROM THE FOUR HEALTH CENTERS
[bookmark: _Toc18491745]Table 7 Woreda 6 health center stool exam result reported in 2008E.C.
	Year 

	Month 
	Positive 
 
	Negative  
	Total 
	Remark 

	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2008E.C.
	September 
	360
	128
	370
	63
	730 
	191
	

	
	October 
	365
	150 
	380
	86
	745
	236
	

	
	November 
	347
	165
	399
	90
	746
	255
	

	
	December 
	356
	176
	475
	103
	831
	279
	

	
	January 
	408
	198
	490
	153
	898
	351
	

	
	February  
	480
	250
	580
	174
	1060
	424
	

	
	March 
	460
	200
	568
	207
	1028
	407
	

	
	April 
	220
	85
	549
	240
	769
	325
	

	
	May  
	260
	70
	453
	125
	713
	195
	

	
	June 
	305
	141`
	434
	154
	739
	295 
	

	
	July 
	49
	60
	200
	216
	249
	276
	

	
	August
	50
	69
	310
	237
	360
	306
	

	
	Total 
	3660 
	1692 
	5208 
	1848 
	8868 
	3540 
	




[bookmark: _Toc17321789][bookmark: _Toc18491746]Table 8 Woreda 6 health center stool exam result reported in 2009E.C. 
	Year 
	Month 
	Positive 
	Negative 
	Total 
 
	Remark 

	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2009E.C.
	September 
	83
	144
	209
	502
	292
	646
	

	
	October 
	160
	63
	281
	443
	441
	593
	

	
	November 
	164
	145
	238
	410
	402
	555
	

	
	December 
	167
	91
	277
	384
	444
	475
	

	
	January 
	157
	85
	210
	274
	367
	349
	

	
	February 
	141
	84
	212
	209
	353
	293
	

	
	March 
	98
	75
	199
	219
	297
	294
	

	
	April 
	88
	65
	199
	219
	287
	284
	

	
	May 
	350
	150
	90
	74
	440
	224
	

	
	June 
	352
	151
	94
	80
	446
	231
	

	
	July 
	33
	30
	113
	167
	146
	197
	

	
	August 
	40
	45
	120
	135
	160
	180
	

	
	Total 
	1833
	1128
	2242
	3116
	4075
	4244
	





[bookmark: _Toc17321790][bookmark: _Toc18491747]Table 9 Woreda 6 health center stool exam result reported in 2010E.C. 
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 

	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2010E.C.
	September 
	43
	46
	63
	219
	103
	265
	

	
	October 
	89
	105
	140
	198
	229
	303
	

	
	November 
	44
	59
	191
	305
	235
	364
	

	
	December
	83
	75
	121
	133
	204
	208
	

	
	January 
	83
	75
	121
	133
	204
	208
	

	
	February
	55
	101
	130
	252
	185
	353
	

	
	March 
	67
	49
	231
	179
	298
	228
	

	
	April 
	57
	112
	168
	297
	225
	409
	

	
	May 
	71
	84
	199
	316
	270
	400
	

	
	June 
	54
	110
	180
	252
	234
	362
	

	
	July 
	37
	65
	90
	210
	121
	275
	

	
	August 
	62
	68
	175
	245
	237
	313
	

	
	Total 
	745
	949
	1809
	2739
	2554
	3688
	





[bookmark: _Toc17321791][bookmark: _Toc18491748]Table 10.Woreda 6 health center stool exam result reported in 2011E.C. 
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 

	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2011E.C.
	September 
	62
	68
	175
	245
	237
	313
	

	
	October 
	34
	55
	149
	221
	183
	276
	

	
	November
	102
	84
	145
	108
	247
	192
	

	
	December 
	55
	77
	131
	205
	186
	282
	

	
	January 
	56
	75
	164
	246
	220
	321
	

	
	February
	58
	91
	163
	272
	221
	363
	

	
	Total 
	367
	450
	927
	1297
	1294
	1747
	













[bookmark: _Toc17321792][bookmark: _Toc18491749]Table 11 Woreda 5 health center stool exam result reported in 2008E.C. 
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2008E.C.
	September 
	78
	172
	165
	128
	243
	300
	

	
	October 
	105
	121
	120
	125
	225
	246
	

	
	November
	256
	193
	184
	142
	440
	335
	

	
	December
	489
	422
	398
	381
	887
	803
	

	
	January 
	300 
	169
	156
	53
	456
	222
	

	
	February
	312
	191
	176
	86
	488
	277
	

	
	March 
	288
	196
	169
	131
	457
	327
	

	
	April 
	342
	210
	209
	82
	551
	292
	

	
	May 
	350
	244
	232
	153
	582
	397
	

	
	June 
	286
	195
	184
	117
	470
	312
	

	
	July 
	190
	164
	142
	160
	332
	324
	

	
	August 
	185
	142
	125
	116
	310
	258
	

	
	Total 
	3181
	2419
	2260
	1674
	5441
	4093
	




[bookmark: _Toc17321793][bookmark: _Toc18491750]Table 12 Woreda 5 health center stool exam result reported in 2009E.C. 
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2009E.C.
	September 
	120
	128
	147
	173
	267
	301
	

	
	October 
	107
	126
	118
	110
	225
	236
	

	
	November 
	167
	172
	193
	209
	360
	381
	

	
	December
	437
	441
	447
	465
	884
	906
	

	
	January 
	165
	179
	187
	172
	352
	350
	

	
	February
	139
	143
	156
	197
	295
	340
	

	
	March 
	140
	158
	163
	191
	303
	349
	

	
	April 
	146
	164
	172
	209
	318
	373
	

	
	May 
	176
	184
	193
	220
	369
	404
	

	
	June 
	161
	178
	189
	224 
	350
	402
	

	
	July 
	62
	67
	70
	81
	132
	148
	

	
	August 
	126
	132
	145
	180
	271
	312
	

	
	Total 
	1946
	2072
	2180
	2431
	4126
	4503
	





[bookmark: _Toc17321794][bookmark: _Toc18491751]Table 13 Woreda 5 health center stool exam result reported in 2010E.C.
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2010E.C.
	September 
	98
	172
	140
	279
	238
	451
	

	
	October 
	114
	132
	122
	124
	236
	256
	

	
	November 
	176
	182
	180
	185
	356
	367
	

	
	December
	389
	402
	452
	621
	841
	1023
	

	
	January 
	145
	155
	167
	222
	312
	377
	

	
	February
	158
	143
	184
	251
	342
	394
	

	
	March 
	149
	179
	182
	242
	331
	421
	

	
	April 
	191
	176
	200
	266
	391
	442
	

	
	May 
	231
	249
	235
	280
	466
	529
	

	
	June 
	140
	187
	192
	271
	332
	458
	

	
	July 
	180
	170 
	195
	217
	375
	387
	

	
	August 
	145
	168
	170
	209
	315
	377
	

	
	Total 
	2116
	2315
	2419
	3167
	4535
	5482 
	





[bookmark: _Toc17321795][bookmark: _Toc18491752]Table 14 Woreda 5 health center stool exam result reported in 2011E.C.
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2011E.C.
	September 
	162
	158
	170
	199
	332
	357
	

	
	October 
	106
	112
	120
	143
	226
	255
	

	
	November 
	184
	159
	120
	330
	304
	489
	

	
	December
	404
	437
	432
	670
	836
	1107
	

	
	January 
	214
	218
	201
	231
	415
	449
	

	
	February
	240
	254
	238
	240
	478
	494
	

	
	Total 
	1310
	1338
	1281
	1813
	2591
	3151
	













[bookmark: _Toc17321796][bookmark: _Toc18491753]Table 15 Arada 10 health center stool exam result reported in 2008E.C. 
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2008E.C.
	September 
	27
	25
	276
	232
	303
	257
	

	
	October 
	42
	59
	271
	283
	313
	342
	

	
	November 
	52
	47
	241
	301
	293
	348
	

	
	December
	45
	36
	253
	289
	298
	325
	

	
	January 
	78
	97
	187
	194
	265
	291
	

	
	February
	112
	138
	264
	279
	376
	417
	

	
	March 
	168
	181
	371
	387
	539
	568
	

	
	April 
	111
	129
	309
	321
	420
	450
	

	
	May 
	120
	116
	256
	283
	376
	399
	

	
	June 
	32
	30
	172
	291
	204
	321
	

	
	July 
	49
	51
	282
	399
	331
	450
	

	
	August 
	57
	49
	247
	377
	304
	426 
	

	
	Total 
	893
	958
	3129
	3636
	4022
	4594 
	





[bookmark: _Toc17321797][bookmark: _Toc18491754]Table 16 Arada 10 health center stool exam result reported in 2009E.C.
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2009E.C.
	September 
	34
	41
	265
	256
	299
	297
	

	
	October 
	46
	44
	279
	259
	325
	303
	

	
	November 
	78
	65
	292
	309
	370
	374
	

	
	December
	82
	93
	317
	345
	399
	438
	

	
	January 
	74
	78
	197
	195
	271
	273
	

	
	February
	115
	135
	269
	276
	384
	411
	

	
	March 
	164
	183
	369
	349
	533
	532
	

	
	April 
	113
	128
	299
	301
	412
	429
	

	
	May 
	111
	107
	245
	271
	356
	378
	

	
	June 
	33
	32
	182
	268
	215
	300
	

	
	July 
	42
	45
	276
	404
	318
	449
	

	
	August 
	48
	45
	210
	328
	258
	373
	

	
	Total 
	940
	996
	3200
	3561
	4140
	4557
	




[bookmark: _Toc17321798][bookmark: _Toc18491755]Table 17 Arada 10 health center stool exam result reported in 2010E.C.
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2010E.C.
	September 
	24
	21
	240
	259
	264
	280
	

	
	October 
	37
	45
	248
	286
	285
	331
	

	
	November 
	48
	45
	212
	306
	260
	351
	

	
	December
	44
	38
	222
	245
	266
	283
	

	
	January 
	40
	33
	303
	305
	343
	338
	

	
	February
	55
	46
	248
	227
	303
	273
	

	
	March 
	30
	32
	238
	232
	268
	264
	

	
	April 
	34
	42
	241
	264
	275
	306
	

	
	May 
	60
	55
	246
	311
	306
	366
	

	
	June 
	36
	26
	186
	152
	222
	178
	

	
	July 
	31
	20
	149
	144
	180
	164
	

	
	August 
	39
	27
	202
	255
	241
	282
	

	
	Total 
	478
	430
	2735
	2986
	3213
	3416
	





[bookmark: _Toc17321799][bookmark: _Toc18491756]Table 18 Arada 10 health center stool exam result reported in 2011E.C. 
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2011E.C.
	September 
	38
	25
	201
	254
	239
	279
	

	
	October 
	59
	53
	299
	348
	378
	401
	

	
	November 
	57
	47
	307
	345
	364
	392
	

	
	December
	51
	50
	247
	337
	298
	387
	

	
	January 
	42
	37
	184
	243
	236
	280
	

	
	February
	63
	53
	216
	286
	279
	339
	

	
	Total 
	310
	265
	1454
	1813
	1764
	2078 
	











[bookmark: _Toc17321800][bookmark: _Toc18491757]Table 19 Bole 17 health center stool exam result reported in 2008 E.C. 
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2008E.C.
	September 
	29
	32
	399
	455
	428
	487
	

	
	October 
	30
	26
	294
	353
	324
	379
	

	
	November 
	41
	31
	193
	435
	234
	466
	

	
	December
	37
	27
	221
	129
	258
	156
	

	
	January 
	31
	34
	185
	397
	216
	431
	

	
	February
	54
	35
	179
	336
	233
	371
	

	
	March 
	65
	46
	292
	398
	357
	444
	

	
	April 
	74
	49
	212
	278
	286
	327
	

	
	May 
	42
	32
	204
	238
	246
	270
	

	
	June 
	26
	24
	269
	286
	295
	310
	

	
	July 
	23
	21
	346
	273
	369
	294
	

	
	August 
	36
	26
	182
	370
	218
	396
	

	
	Total 
	488
	383
	2976
	3948
	3464
	4333
	





[bookmark: _Toc17321801][bookmark: _Toc18491758]Table 20 Bole 17 health center stool exam result reported in 2009 E.C. 
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2009E.C.
	September 
	35
	42
	155
	180
	190
	222
	

	
	October 
	54
	34
	241
	73
	295
	107
	

	
	November 
	61
	32
	274
	82
	335
	114
	

	
	December
	76
	80
	205
	56
	281
	136
	

	
	January 
	91
	75
	184
	100
	275
	175
	

	
	February
	88
	72
	301
	277
	389
	349
	

	
	March 
	96
	102
	235
	102
	331
	204
	

	
	April 
	112
	132
	238
	161
	350
	244
	

	
	May 
	124
	142
	396
	174
	520
	316
	

	
	June 
	82
	73
	438
	243
	520
	316
	

	
	July 
	51
	58
	310
	254
	361
	312
	

	
	August 
	43
	32
	295
	168
	338
	200
	

	
	Total 
	913
	874
	3272
	1870
	3933
	2985 
	





[bookmark: _Toc17321802][bookmark: _Toc18491759]Table 21 Bole 17 health center stool exam result reported in 2010 E.C.  
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2010E.C.
	September 
	29
	32
	491
	284
	520
	316
	

	
	October 
	31
	21
	481
	320
	512
	341
	

	
	November 
	42
	36
	305
	261
	347
	297
	

	
	December
	37
	39
	330
	247
	367
	286
	

	
	January 
	46
	34
	310
	215
	356
	249
	

	
	February
	41
	33
	271
	218
	312
	259
	

	
	March 
	87
	28
	261
	243
	348
	271
	

	
	April 
	41
	32
	302
	346
	343
	378
	

	
	May 
	31
	27
	312
	351
	343
	378
	

	
	June 
	21
	21
	353
	352
	374
	373
	

	
	July 
	26
	30
	348
	343
	374
	373
	

	
	August 
	24
	20
	243
	248
	267
	268
	

	
	Total 
	456
	353
	4007
	3428
	4463
	3781
	





[bookmark: _Toc17321803][bookmark: _Toc18491760]Table 22 Bole 17 health center stool exam result reported in 2011 E.C. 
	Year 
	Month 
	Positive 
	Negative 
	Total 
	Remark 


	
	
	Male 
	Female 
	Male 
	Female 
	Male 
	Female 
	

	2011E.C.
	September 
	17
	19
	341
	340
	358
	359
	

	
	October 
	21
	23
	344
	343
	365
	366
	

	
	November 
	27
	31
	329
	355
	356
	386
	

	
	December
	43
	38
	317
	332
	360
	370
	

	
	January 
	51
	49
	284
	285
	335
	334
	

	
	February
	76
	82
	302
	264
	378
	346
	

	
	Total 
	235
	242
	1917
	1919
	2152
	2161
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laboratory intestinal parasite positive test result 
2008E.C. W6=5352(39.14%), W5= 5600(40.95%), A10= 1851(13.54%) and B17 = 817 (6.37%)	Woreda 6	Woreda 5	Arada 10 	Bole 17 	5352	5600	1851	871	2009E.C. W6=2961(27.67%),W5=4018(37.54%), A10= 1936(18.09%) and B17= 1787(16.70%)	Woreda 6	Woreda 5	Arada 10 	Bole 17 	2961	4018	1936	1787	2010E.C.W6= 1694(21.60%), W5=4431(56.50),A10=908(11.58%) and B17= 809(10.32%)	Woreda 6	Woreda 5	Arada 10 	Bole 17 	1694	4431	908	809	September upto Feburary, 2011E.C.= W6 = 817(18.09%), W5=2648(58.62%),A10=575(12.72%)and B17=477 (10.56%)	Woreda 6	Woreda 5	Arada 10 	Bole 17 	817	2648	575	477	sex distribution 
Sales	Females 
59.9%
Males
48.1%
Females =205	Males=137	0.59899999999999998	0.40100000000000002	Educational status 
No formal Education=18.4%	No formal Education	1-4 Greade	5-8 Greade	9-12 Greade	Certificate and Diploma	First Dgree AND above	63	1-4 Greade=12.0%	No formal Education	1-4 Greade	5-8 Greade	9-12 Greade	Certificate and Diploma	First Dgree AND above	41	5-8 Greade=24.6%	No formal Education	1-4 Greade	5-8 Greade	9-12 Greade	Certificate and Diploma	First Dgree AND above	84	9-12 Greade=19.3	No formal Education	1-4 Greade	5-8 Greade	9-12 Greade	Certificate and Diploma	First Dgree AND above	66	Certificate and Diploma=12.3%	No formal Education	1-4 Greade	5-8 Greade	9-12 Greade	Certificate and Diploma	First Dgree AND above	42	First Dgree and abve=13.5	No formal Education	1-4 Greade	5-8 Greade	9-12 Greade	Certificate and Diploma	First Dgree AND above	46	Occupational status 
e	Trading=
28.1%

city farmers=
19.3%

civil servants=28.4%

Labor based worker=
12.9%

Other occupation=
 11.4%

Trading=28.1%	city farmers=19.3%	civil servants=28.4%	Labour based worker=12.9%	Other occupation= 11.4%	96	66	97	44	39	respondents distribution 
 woreda 6= 35.4%	Woreda 6	Woreda 5	Woreda 4 	121	woreda 5=56.1%	Woreda 6	Woreda 5	Woreda 4 	192	woreda 4= 8.5%	Woreda 6	Woreda 5	Woreda 4 	29	types of vegetables respondents consumed before illness
Sales	Lettuce= 31.30%
Tomato= 25.70%
Cabbage=
25.70%
All types vegetables = 6.40%
Brussels sprouts= 2.60%
Spinach = 2.30%
Lettuce=31.3%	Tomato=25.7%	Cabbage=25.7%	All types vegetables =6.4%	Brussels sprouts=2.6%	Spinach = 2.3% 	0.313	0.25700000000000001	0.25700000000000001	6.4000000000000001E-2	2.5999999999999999E-2	2.3E-2	Column1	Lettuce=31.3%	Tomato=25.7%	Cabbage=25.7%	All types vegetables =6.4%	Brussels sprouts=2.6%	Spinach = 2.3% 	0.313	0.25700000000000001	0.25700000000000001	6.4000000000000001E-2	2.5999999999999999E-2	2.3E-2	laboratory result of intestinal parasites of respondents  
 Amoebiasis= 127(37.1%) 	127	Giardiasis= 85(24.9%)	85	Ascariasis= 37(10.8%)	37	Other than intestinal parasites =27(7.9%)	27	Tapeworm = 10(2.9%) 	10	Mixed = 10(2.9%) 	10	Hookworm and bilariziasias=2(0.6%)	2	image2.jpeg
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