
PREVALENCE AND INTENSITY OF THE COMMON PARASITIC INFECTIONS 

AND ANAEMIA IN STREET CHILDREN COMPAIRED TO SCHOOL GOING 

CHILDREN IN KISUMU CITY, KENYA. 

 

 

 

BY 

 

MWAKUGHU, FLORENCE WAKESHO 

 

 

 

A THESIS SUBMITTED IN PARTIAL FULFILMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF MASTER OF SCIENCE IN MEDICAL PARASITOLOGY 

 

 

 

DEPARTMENT OF BIOMEDICAL SCIENCE AND TECHNOLOGY 

 

 

 

MASENO UNIVERSITY 

 

 

 

©2018 



ii 
 

                                                              DECLARATION 

I declare that this thesis is my original work and has not been presented to any other 

University or Institution for a degree or any other award. 

 

Mwakughu Florence Wakesho 

MSc/PH/0055/2013 

 

Signature....................................                          Date......................................... 

 

 

This thesis has been submitted for examination with our approval as supervisors: 

 

Dr. Lillian Ogonda  

Department of Biomedical Sciences and Technology, 

Maseno University, 

Maseno, Kenya. 

Signature......................................                         Date.......................................... 

 

Dr. Jimmy Kihara 

Kenya Medical Research Institute, 

Nairobi, Kenya. 

Signature......................................                         Date.......................................... 

 

  



iii 
 

                                                        ACKNOWLEDGEMENTS 

 

I would like to thank the Almighty God, in whom I have found the strength, will, health and 

guidance to make this research a success. May I acknowledge the Late Prof. Ayub Ofulla, 

who was my academic advisor and mentor. When I first presented the concept to him he 

conceived it and encouraged me to pursue it. I am very grateful to both Dr. Jimmy Kihara and 

Dr. Lilian Ogonda who have been my supervisors and for the successful completion of my 

work. Your supervision cannot be overstated, you have refined my skills of research and 

today I have something to show off about. I am forever indebted to Kisumu County Children 

Department Staff. My sincere gratitude to the staff of Vector Borne Disease Control Unit, 

Kisumu for their professionalism. Special thanks to Kisumu District Hospital staff for your 

participation during the work. I also want to acknowledge the administration, parents and 

guardians of Manyatta primary school for allowing your children to participate in the study. I 

thank all the street children who turned out in large numbers to participate in the study.  

 

 

 

 

 

 

  



iv 
 

                                                                     DEDICATION 

 

 I dedicate this achievement to my mother, my mentor and best friend, The Late Holliness 

Zighe for her dedication and sacrifice to ensure I got the best in my education. Today I 

celebrate you for the milestone I have achieved.  

 

My dear husband Charles Nyawade and Children Abby Henry and Mariah thank you for the 

perseverance, encouragement and emotional support when I was burning the late-night 

candle. A toss for you!! 

 

My family and friends, thank you for your prayers and encouraging words. May the Lord 

above bless each one of you in a special way. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



v 
 

                                                                     ABSTRACT 

 

Street children are exposed to environmental, socioeconomic and behavioural factors that 

increase risk of parasitic infections and are excluded from disease control programmes. The 

prevalence and intensity of parasitic infections as well as the link between the parasitic 

infections and anaemia status of these children is not known. Epidemiologic information on 

parasitic infection among street children in Kenya is required for developing appropriate 

control programs. This was a comparative cross-sectional study that aimed to determine 

differences in prevalence and intensity of the common parasitic infections and level of 

anaemia between  street children and age matched school going children, in Kisumu city, 

Kenya. Stool and blood samples were collected from 132 purposively sampled children 

below 18 years of age who lived in the streets of Kisumu and were age matched to randomly 

selected 132 school going children of Manyatta primary school, Kisumu. Stool samples were 

examined for intestinal parasitic infections using Kato-Katz. Blood samples were examined 

for malaria by microscopy and parasite densities was estimated in giemsa-stained thick blood 

films. Significant differences in the prevalence of parasitic infections between street and 

school going children were determined using Chi-square test. Significant differences in 

intensities of parasitic infections and anaemia between street children and school going 

children was determined using Mann Whitney test. Odds ratio was calculated to determine 

the strength of associations between parasitic infection and study residence site. All tests 

were two-tailed and P value < 0.05 was considered statistically significant. The prevalence of 

hookworm, S.mansoni, and Plasmodium falciparum malaria were significantly higher in 

street children than school going children (χ2=6.652, df=1, P= 0.019; χ2=66.027, df=1, 

P<0.001 and χ2=6.177, df=1, P=0.013, respectively). The mean parasite densities of 

Plasmodium falciparum malaria (P<0.001) and infection intensities for hookworm (P< 

0.001), Ascaris lumbricoides (P=.031) and S.mansoni (P<0.001) were also found to be 

significantly higher in street children than in school going children. The mean haemoglobin 

density was significantly lower in street children than in school going children (P = 0.023).  

Binary logistic regression showed that street children had significantly higher odds of having 

hookworm (OR=18.2; 95% CI=2.29 to 143.8; P<0.006), Ascaris lumbricoides (OR=2.68; 

95% CI=1.06 to 6.75; P< 0.036), S. mansoni  (OR=23.53; 95% CI=10.31 to 53.68; P<0.001) 

and Plasmodium falciparum malaria (OR=4.22; 95% CI=2.01 to 8.85; P<0.001) infections 

than school children. The study demonstrated that parasitic infections are more prevalent 

among street children than in school going children. Thus, intervention programs for 

prevention and control of parasitic infections, such as deworming, should be extended to 

cover the street children who may act as reservoirs of the parasites.
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                                                                  CHAPTER ONE 

 

                                                                 INTRODUCTION 

 

1.1 Background Information 

Street children are labelled as children in difficult circumstances, which represent a minority 

population and have been under- represented for too long in health research (UNICEF, 2005).  

They are also defined as persons under 18 years of age who spend all or most of their time on 

the streets, maintaining little or no contact with their families, hence lacking supervision, 

protection and guidance (UNODCCP, 1997).  

It was estimated in 2007, that the number of street children in Kenya was between 250,000 

and 300,000 with more than 60,000 in Nairobi (IRIS, 2007). In Kisumu, the population of 

street children is estimated at 1069, of which 782 are boys and 287 are girls (Personal 

Communication, Charles Odongo, Head of Children Department, Kisumu, (2014). Street 

children bear a greater disease burden (UNICEF 2012). Street children including those in 

Kisumu city, Kenya, are exposed to environmental, socioeconomic and behavioural factors 

that increase risk of parasitic infections (Kwamboka et al., 2013). Children are the most 

affected group and serve both as source of infection and as victims, thus contributing to 

transmission of most parasitic infections within the community (Roma et al., 1997). These 

infections have detrimental effects on their survival, growth, physical fitness, school 

attendance and cognitive performance (Noor et al., 2014).  

Most  endemic countries for soil transmitted helminthes infections  (Pullan et al., 2010) are 

implementing mass drug administration either through School based deworming (SBD) 

Programme or Lymphatic Filariaisis control program (WHO, 2014). In 2012, The Kenyan 

Ministry of Health and Education began school based deworming programme in 66 districts 

(now sub-counties) with high STH and schistosomiasis infection in Western, Nyanza, Rift 

valley and Coast regions for school age children. The goal of SBD was to reduce the 
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prevalence of moderate to heavy infection to less than 1% such that the infections are no 

longer of public health importance (Kenya National School-Based Year 1 (2012–2013, 

2013). A mid-term assessment on impact of school based deworming programme showed the 

prevalence of ascariasis, hookworm disease, trichuriasis in school children to have reduced 

from 18% to 11.9%, 15.4% to 2.3% and 6.7 to 4.7% respectively but because of reinfection 

due to ongoing transmission, infection levels are yet to fall to very low levels (Okoyo et al., 

2016). School based deworming has many benefits for treated children but it does not prevent 

re-infections, which can occur rapidly after treatment (Jia et al., 2012). To interrupt 

transmission of these parasites all members of the community must be included in helminth 

control strategy, this includes street children (Mwinzi et al., 2013). 

Globally, the number of malaria deaths was estimated to be 214 million in 2015 in which 

most cases are estimated to have occurred in the African children (WHO, 2016). The age 

distribution of cases of malaria is influenced strongly by the intensity of malaria transmission.  

In high transmission areas, the main burden of malaria, including nearly all malaria deaths, is 

in young children (Snow & March 2002; Carneiro et al., 2010). Malaria remains a leading 

cause of morbidity and mortality in Kenya where the lake endemic zone has the highest 

prevalence of malaria (27%) compared to other zones among children aged 6 months -14 

years (malaria indicator survey, 2016).  

Malaria is inextricably linked with poverty (Kenya Malaria Report, 2012). According to 

World malaria report (2012), countries with higher proportions living in poverty have higher 

death rates from malaria. Poor populations (street children included) are prone to malaria 

infection because they are not likely to be living in housing that offers little or no protection 

against mosquitoes bites, with no access to preventive measures such as insecticide treated 

bed nets (ITNs) or indoor residual spraying (IRS) (World malaria Report, 2012).  Intensified 
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control efforts in pregnant and young children have reduced the level in transmission in many 

parts of Sub Sahara Africa (O‟ Meara et al., 2010; Noor et al., 2014). These efforts may 

increase disease risks among older children who attend school. Many school-aged children 

continue to harbour asymptomatic parasitaemia, which can cause anaemia. As a consequence 

children are acquiring immunity to malaria more gradually than in the past and clinical 

attacks, sometimes severe, are occurring in school-age children more frequently. However, 

the epidemiology and management of malaria in school-age children has, until recently, 

received little attention (Brooker et al. 2008; Brooker 2009).  

Anaemia has serious public health significance in the world and it is an important indicator of 

poor health (Anaemia Policy Brief, 2012). Anaemia affects all stages of life but children and 

pregnant women are the most at risk segment of the community (Aikawa et al., 2006). 

Although iron deficiency is an important cause of anaemia, globally, other co-founding 

factors such as intestinal parasites and P. falciparum malaria are also major causes of 

anaemia in children (WHO report, 2003; WHO, 2012). Hookworms (Necator americanus 

and Ancylostoma duodenale) (Smith et al., 2010) and S. mansoni infection (Mwandawiro et 

al., 2013) have been seen to be associated with anaemia. The continuous presence of 

intestinal parasites in marginally nourished children can cause severe anaemia and 

subsequently affect growth and development in these children. Anaemia also affects the 

health of older girls as they reach puberty, potentially impacting upon future motherhood and 

the nutrition of the next generation of learners (School, 2005; Dharmalingam et al., 2010).  

 

Fortunately, there are a number of cost effective interventions to avert the burden of anaemia, 

this include malaria control (Clarke et al., 2008) deworming, school feeding (Bundy et al., 

2009), iron supplementation (Leenstra et al., 2009) which are increasingly delivered as part 

of an integrated school health package. However, street children may not benefit as they are 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4285305/#b13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4285305/#b11
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not considered in the school intervention control programs. The limited available data 

consistently indicate that street children often suffer from many health problems including 

anaemia. Interventions for such vulnerable group such as street children must be based on 

epidemiological information. This study shall determine the epidemiology of anaemia levels 

in street children in Kisumu. 

 

1.2 Statement of the Problem 

Street children comprise members of a vulnerable society with less access to consistent 

healthcare. They are exposed to environmental, socioeconomic and behavioural factors that 

increase risk of parasitic infections. These parasitic infestations can result in malnutrition, 

anaemia, stunted growth, impairment in intellectual and cognitive development of children, 

with potential long term consequences for productivity in adulthood and economic 

development.  

Kenya Implemented mass drug administration through School based deworming (SBD) 

Programme to control intestinal helminths infections in school aged children. School based 

deworming has many benefits for treated children but it does not prevent re-infections, which 

can occur rapidly after treatment. To interrupt transmission of these parasites, all members of 

the community must be included in helminth control strategy, this includes street children. 

Therefore, epidemiologic information on the prevalence and intensities of common parasitic 

infections among street children in Kisumu city, Kenya is important for more effective 

parasite control programs among street children. 

The continuous presence of intestinal parasites in marginally nourished children can cause 

severe anaemia and subsequently affect growth and development in these children. 

Fortunately, there a number of cost effective interventions to avert the burden of anaemia, 

this include malaria control deworming, school feeding, iron supplementation  which are 
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increasingly delivered as part of an integrated school health package. However, street 

children may not benefit as they are not considered in the school intervention control 

programs. Interventions for such vulnerable group such as street children must be based on 

epidemiological information. This study shall determine the epidemiology of anaemia levels 

in street children in Kisumu. 

1.3 Objectives of the Study 

1.3.1 General Objective 

To compare the prevalence and intensities of common parasitic infections and anaemia 

between street children and school going children in Kisumu city, Kenya. 

1.3.2 Specific Objectives 

i. To compare the differences in the prevalence and intensity of (ascariasis, hookworms, 

trichuriasis, shistosomiasis, amoebiasis, and P. falciparum malaria) between street 

children and age matched school going children. 

ii. To compare the differences in the level of anaemia in street children and age matched 

school going children.  

 

1.4 Null Hypothesis 

i.  There are no differences in prevalence and intensity of parasitic infections in street 

children and age matched school going children. 

ii. There are no differences in the level of anaemia in street children and age matched 

school going children. 

 

1.5 Significance of the Study 

The results of the study has provided epidemiological information on the prevalence and 

intensity of parasitic information and anaemia which is necessary to formulate intervention 

measure for such vulnerable group. The results of the study may provide an opportunity for 

scholars who have main interests in the health of street children to have access to a wide 
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scope of evidence to inform their research. The study provides more understanding on the 

health of street children which will be essential for children department in implementing and 

formulating policies that regards to the health of street children. The study has provided gaps 

for further research such as anaemia in street girls and also factors that are contributing to 

high prevalence of soil transmitted helminthes and malaria in these street children. 
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                                                              CHAPTER TWO 

 

                                                      LITERATURE REVIEW 

 

2.1 Intestinal Helminthes 

Soil transmitted helminthes are distributed globally and constitute a considerable public 

health problem, mostly in developing countries. The estimated global prevalence of geo 

helminthes is over 1 billion cases of ascariasis, 740 million cases of hookworm disease and 

795 million cases of trichuriasis (WHO, 2010). In which ascariasis and trichuriasis is seen to 

be the most prevalent geo-helminth affecting collectively 2 billion adults and children 

worldwide and of these, about 90 million school children are infected in sub-Saharan Africa 

including Kenya (WHO, 2010).  Infection is associated with ingestion of eggs from 

contaminated soil (A. lumbricoides and T. trichuria) or by an infective penetration of the skin 

by larvae in the soil (hookworms) Vandemark et al., 2010).  

Schistosomiasis remains a serious public health issue in Kenya (WHO, 2012). The World 

Health Organization (WHO) estimates that over 237 million persons required treatment of 

schistosomiasis in 2010 (WHO Schistosomiasis, 2010) with estimates of up to an additional 

779 million at-risk globally (Steinmann et al., 2006). In Kenya, over 6 million people are 

estimated to be infected with schistomiasis and many more are at risk (Chitsulo et al., 2000).  

Children are infected more often than adults (Bethony et al., 2006). The age distribution of 

infection rates and intensity of schistosomiasis is generally attributed to high levels of contact 

with cercariae-contaminated water among school-aged children and adolescents followed by 

less water contact and the development of an acquired protective immunity against infection 

in older adolescents and adults (Dalton et al., 1978). Protozoan intestinal infections are the 

cause of over 58 million cases of diarrhoea in children every year (Savioli et al., 2013)  

Amoebiasis is the second most common cause or death due to parasitic infection after malaria 

as estimated by the World Health Organization (WHO, 1997). Although amoebiasis is 
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transmitted by direct contact with dirty hands or objects or through sexual contacts, the 

primary mode of transmission is through faecal contamination of drinking water and foods 

(Ravdin, 1988). The little information available from developing countries suggests that 

amoebiasis occur most frequently in children. Generally, infection rates in children less than 

ten years of age are 2-3 times higher than those in adults. Similar studies have confirmed high 

prevalence of G. lamblia and E. histolytica in children (Abbas et al., 2011; Ngojo et al., 

2012; Chala et al., 2013). In Kenya, amoebiasis has been reported in school age children in 

Thika and Webuye (Ngonjo et al., 2012; Obala et al., 2013). 

Children are the most affected group and serve both as source of infection and as victims, 

thus contributing to transmission of most parasitic infections within the community (Roma et 

al., 1997). These infections have detrimental effects on their survival, growth, physical 

fitness, school attendance and cognitive performance (Noor et al., 2014). Geo helminthes are 

endemic in 166 countries (Pullan et al., 2010) with majority implementing mass drug 

administration either through School based deworming (SBD) Programme or Lymphatic 

Filariaisis control program (WHO, 2014).  

 

In 2012, The Kenyan Ministry of Health and Education began school based deworming 

programme in 66 districts (now sub-counties) with high STH and Schistosomiasis infection in 

Western, Nyanza, Rift valley and Coast regions for school age children. The goal of SBD was 

to reduce the prevalence of moderate to heavy infection to less than 1% such that the 

infections are no longer of public health importance (Kenya National School-Based Year 1 

(2012–2013, 2013). A mid-term assessment on impact of school based deworming 

programme showed the prevalence of ascariasis, hookworm disease, trichuriasis in school 

children to have reduced from 18% to 11.9%, 15.4% to 2.3% and 6.7 to 4.7% respectively but 

because of reinfection due to ongoing transmission, infection levels are yet to fall to very low 
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levels (Okoyo et al., 2016). School based deworming has many benefits for treated children 

but it does not prevent re-infections, which can occur rapidly after treatment (Jia et al., 2012). 

To interrupt transmission of these parasites all members of the community must be included 

in helminth control strategy, this includes street children (Mwinzi et al., 2013). 

 

Street children are prone to parasitic infections because of the unhealthy habits while on the 

street which include, eating exposed and dirty foods, lack of personal hygiene due to sleeping 

on the streets and working in various unhealthy environment, and washing in rivers and 

fountains in public squares (UNDCCP, 1997). Intestinal parasitic infections are associates 

with poor sanitation and limited access to drinking water, both of which are more common in 

resource -constrained settings (WHO, 1997).  Many street children do not seek treatment for 

infections hence they remain as reservoir for infectious diseases transmission (Mekonnen et 

al., 2013). Street children are considered “hard to reach population” because they are difficult 

for researchers to access. Parasitic infections in street children is understudied.  The 

prevalence of parasites amongst street children has been reported in other countries; however, 

these reports are few (Bailey et al., 2013). Parasitic infections are more prevalent among 

street children than non-street children (Greksa et al., 2007).  

Studies in Africa have shown that parasitic infections among street children are caused by 

worms such as: Ascaris lumbricoides and schistosomes (Cumber et al., 2015).  In Addis 

Ababa, a study was done in street dwellers on the prevalence of intestinal parasites that 

showed A. lumbricoides to be the most common helminthic infection due to consumption of 

leftover food (Mekonnen et al., 2013). High prevalence of soil transmitted helminths is seen 

as a good indicator of improper faecal disposal among the street children participants 

(Mekonnen et al., 2013). Studies that were done in Phillipines where the study participants 

were street children also showed A. lumbricoides and T. trichiuris which are the hand to 
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mouth infection mode had the highest prevalence of 40 per cent (Baldo et al., 2004). Intensity 

of infection with A. lumbricoides  and T.trichuria generally reaches its peak in school age 

children (WHO, 1967). A Study was conducted in Nigeria and Kenya and the results showed 

that school children are mostly affected by A. lumbricoides (Bassam et al., 2008, 

Mwandawiro et al., 2013). Further studies have also been done in Kenya, Thika District that 

showed the varying intensity of Ascaris infection among children living in urban and rural 

areas. In rural and slum areas, the intensity of A. lumbricoides was higher than in peri urban 

and urban areas (Ngonjo et al., 2012). Any number of Ascaris can be dangerous to the host, 

since a single worm can cause liver abscess or block the common bile duct. However, large 

number of Ascaris infection increases this possibility (WHO, 1967; WHO, 2002).  

From a public health point, any infected person with ascariasis can be a source of reinfection, 

but those with heavy infections are more dangerous (WHO, 1967). Studies conducted in 

Babile showed that the prevalence of hookworm infection was significantly lower in children 

who wore shoes regularly (Tadesse, 2005). Another study done in Kenya showed that 

hookworm infection was significantly higher in the rural and peri-urban schools than in urban 

and slum school (Ngojo et al., 2012). Although hookworm infections also occur in childhood, 

frequency and intensity commonly remain high in adulthood (WHO, 2002). The adult stages 

of the blood sucking nematode Anylostoma duodenale are found attached to the mucosa of 

the small intestine, particularly of the jejunum (Marsden, 1978).  

High intensity infection of T. trichiura include T. trichiura dysentry syndrome, chronic 

dysentry, reduced iron status and iron deficiency anaemia, and poor growth rate (Stephenson 

et al., 2000). T. trichiura often occurs concurrently with hookworm infections and so may 

well accelerate the onset of iron deficiency anaemia (WHO, 2012).  
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Malaria 

Despite global efforts, malaria is increasing worldwide (World Malaria Report, 2015). In 

2015, approximately 3.2 billion people – nearly half of the world's population – were at risk 

of malaria. Most malaria cases and deaths occur in sub-Saharan Africa (World Malaria 

Report, 2015).  The age distribution of cases of malaria is influenced strongly by the intensity 

of malaria transmission.  In high transmission areas, the main burden of malaria, including 

nearly all malaria deaths, is in young children (Snow & March 2002). Malaria remains a 

leading cause of morbidity and mortality in Kenya where the lake endemic zone has the 

highest prevalence of malaria (27%) compared to other zones among children aged 6 months 

-14 years (Malaria indicator survey, 2016). A study that involved school going children 

showed marked variation across the country, with prevalence being highest in western and 

Nyanza provinces (Gitonga et al., 2010). Plasmodium falciparum is the most prevalent 

parasite species where malaria infections are endemic (World Malaria Report, 2012; Kenya 

Malaria Indicator Survey, 2010; Nwaorgu et al., 2010).  

However, intensified control efforts in pregnant and young children have reduced the level in 

transmission in many parts of Sub sahara (O‟ Meara et al., 2010; Noor et al., 2014). These 

efforts may increase disease risks among older children who attend school. Many school-

aged children continue to harbour asymptomatic parasitaemia, which can cause anaemia. The 

epidemiology and management of malaria in school age children has, until recently received 

little attention (Brooker et al., 2008; Brooker et al., 2009). Asymptomatic parasitemia is 

prevalent in malaria endemic areas of Africa (Meta et al., 2004). Since asymptomatic carriers 

do not seek treatment of their infection and are not identified by clinical diagnosis in health 

facilities, they serve as source of infection for vector mosquitoes (Andrade et al., 2010) and 

may lead to anaemia (Kurtzhals et al., 1999). 
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Malaria is inextricably linked with poverty (Kenya Malaria Report, 2012). World Malaria 

Report (2012) indicates that countries with higher proportions of their population living in 

poverty have higher death rates from malaria. For example, the National Commission for 

Children in Rwanda reported that the most frequent disease amongst street children was 

malaria, with 52.9 per cent in Rwanda in the year 2012 (National Commission of Rwanda, 

2012). Poorer populations (street children included) are prone to malaria infection and 

disease as they live in housing that offers little or no protection against mosquitoes and are 

generally less likely to have access to bed nets, and are less likely to visit health facilities that 

can offer effective diagnostic tests and treatment (World Malaria Report, 2012).  

Anaemia 

 
Anaemia is an important indicator of poor nutrition and health (WHO, 2011). Yet many 

children enrolled in school suffer from poor health and malnutrition and as a result likely 

hood of not attending school and hence not achieving their potential (UNESCO, UNICEF, 

WHO & World Bank, 2000). Childhood anaemia remains a significant global health problem 

that is estimated to affect over 25% of the world‟s population. It is estimated to affect half the 

school age children and adolescents in developing countries (WHO, 1994). Despite the fact 

that iron deficiency is considered as the primary cause of anaemia, other co-existing factors 

such as intestinal parasites and malaria are also major causes of anaemia in children (WHO 

report, 2003; WHO, 2012). Studies conducted in Palestine showed that the risk of anaemia in 

children with intestinal parasitic infections appeared to be attributed to the robust contribution 

of double parasitic infections rather than single parasitic infections except for A. lumbricoides 

and G. lamblia (Bassam et al., 2009).  

 

There is a strong association between heavy intensity of S. mansoni infection, anaemia and 

haemoglobin levels. Hence children heavily infected with S. mansoni are more likely to be 
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anaemic compared with uninfected children (Koukaunari et al., 2008). In Kenya, studies have 

shown evidence on association of anaemia with S. mansoni (Mwandawiro et al., 2013). 

Trichuriasis often occurs concurrently with hookworm infections and so may accelerate the 

onset of iron deficiency anaemia (WHO, 2002). In a situation where the worm burden is 

significantly high in an individual, infection is normally severe with iron deficiency anaemia. 

In most developing countries, for instance, anaemia in pregnancy has been associated with 

worm infestation, especially hookworm (Hotez et al., 2009).  The continuous presence of 

intestinal parasites in marginally nourished children can cause severe anaemia and 

subsequently affect growth and development in these children.  

 

Anaemia also affects the health of older girls as they reach puberty, potentially impacting 

upon future motherhood and the nutrition of the next generation of learners (School, 2005; 

Dharmalingam et al., 2010).  Fortunately, there a number of cost effective interventions to 

avert the burden of anaemia , this include malaria control (Clarke et al., 2008) deworming, 

school feeding (Bundy et al., 2009), iron supplementation (Leenstra et al., 2009) which are 

increasingly delivered as part of an integrated school health package.  The limited available 

data consistently indicate that street children often suffer from poor health. Street children 

suffer from many health problems including anaemia. However, street children may not 

benefit as they are not considered in the school intervention control programs. Interventions 

for such vulnerable group must be based on epidemiological information. 
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                                                            CHAPTER THREE 

 

                                                    STUDY DESIGN METHODS 

 

3.1 Study Area  

 

Figure 3.1 Study Area ( Latitude 0° 6′ 0″ S, Longitude 34° 45′ 0″ E) 

Kisumu County sits on the shores of Lake Victoria. It has 7 sub counties of which Kisumu 

East District has the highest population of 388,311 persons (Kenya National Bureau of 

Statistics, 2009). Kisumu east district has the highest population of street children who are 

estimated to be 700 (Kisumu County Children Department). The county has an annual relief 

that ranges from 200mm to 1300mm in different sectors. Kisumu is warm throughout the 

year with a mean of 23
0
C. Humidity is relatively high throughout the year.. Kisumu 

agricultural sector is thriving with rich sugar and rice irrigation projects. Livestock farming is 

on a subsistence basis.  



15 
 

3.2. Study Design 

This was a comparative cross-sectional study.  

3.3 Study Population 

Kisumu East has the largest population of street children in Kisumu County, Kenya, with 700 

children on the streets (481 boys and 219 girls) (Kisumu Children department, 2016). Study 

participants included street children and their age- matched school going children who are 

below 18 years of age and residents of Kisumu Town. In Kenya, schistosomiasis and Malaria 

remains a major public health concern particularly around Lake Victoria (Nagi et al., 2014, 

Noor et al., 2009). 

3.4 Sample Size Determination 

The following formula was used to determine sample size (Whitley and Ball, 2002);  

                                                 

 

n   =                                             

 

 

Where; 

 n is the sample size in the case group. 

 r is the ratio of controls to cases.(r=1 for equal number of cases and 

controls) 

 p* = Average proportion exposed= (Proportion of exposed cases + 

proportion of control)/2 

 (p1-p2) is the effect size or difference in proportion expected based on 

previous studies; p1 is in proportion in cases and p2 proportion in control 

 Zβ = Standard normal variate for power= typically 0.84 for 80% power 

 Zα = Standard normal variate for level of significance= typically 1.96 for 

P< 0.05  

 The odds ratio (OR) to be detected = 2.0 or greater 

 Based on previous study (Kirorei et al., 2014), the proportion exposed in 

the control group (school children) is 41% 

 

 To get proportion of cases exposed:  

 

 p (cases exposed)= ORp (controls exposed)    

          p (controls exposed)(OR-1)+ 1 

 

 p (cases exposed)= 2.0 (0.41)  p (cases exposed)= 0.582  

          0.41(2 -1)+ 1 

 

 Average proportion exposed = (0.582 + 0.41)/2 = 0.496 
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 n = 2 (0.496)(1-0.496)(0.84 + 1.96)
2 
 = 132.4 

(0.582 – 0.41)
2
 

 

Therefore, required sample size = 264 (132 cases and 132 controls) 

 

3.5 Participant Sampling Procedure 

Purposive sampling was used to select both street children and age matched school going 

children who participated in the study. All the street children who were under age of 18 years 

were selected from the town area. 

 

3.6. Inclusion and Exclusion Criteria for Study Participants 

3.6.1 Inclusion Criteria for Street Children 

Study participants were included in the study if: 

a) They self-confessed they are street children and be below 18 years of age and willing 

to participate in the study. 

b) Had a characteristic of begging, seeking social favours (piece of work) and 

scavenging for food in the streets. 

c) They were living in the streets of Kisumu city. 

3.6.2 Exclusion Criteria for Street Children  

Study Participants were excluded from the study if: 

a) They were of unsound mind. 

b) Not willing to participate in the study. 

3.6.3 Inclusion Criteria for School going Children 

Study participants were included in the study if: 

a) They were below 18 years of age and willing to participate in the study, 

b) They were residents of the study area, 

c) They were school going children and age matched with street children. 
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3.6.4 Exclusion Criteria for School going Children 

Study participants were excluded in the study if: 

a)  They were on other medical treatment. 

3.7 Data Collection Method 

3.7.1 Collection of Stool Specimen 

Participants were provided with a labelled wide mouthed stool container for stool collection, 

a piece of plain paper, a piece of applicator stick and a piece of toilet paper. The plastic 

containers had a coded number, and the name of the children who took that particular 

container were recorded in a standard form (this was to avoid the accidental exchange of 

specimens among children). The children were instructed to defecate on a piece of paper 

provided, to avoid contamination from the toilet environment, and then using an applicator 

stick to pick a portion of the stool on a piece of paper and put it into the clean plastic 

container provided.  These fresh stool sample collected from the participants were transported 

in a cold condition (cooler box with ice pack) to the laboratories and were analysed by Kato 

Katz method while the other   portion was preserved in 10% formalin for formal ether 

concentration method. 

3.7.1.1 Kato Katz Method 

Fresh stool samples screening for helminthes was based on double 47.1mg kato katz smear 

(Peters et al., 1980). A stool sample was passed through a metal sieve to remove any fibrous 

material. Some amount of stool was collected and filled in a template using a spatula. 

Glycerine-impregnated cellophane was then placed on the sample after removing the 

template and turned upside down, pressed and allowed to spread evenly. The slides were 

examined within one hour for hookworm eggs (they are cleared by glycerine after one hour).  

Schitosoma mansoni, Ascaris lumbricoides and Trichuris Trichiuria eggs were examined 

later. The total numbers of eggs were expressed as eggs/gm of faeces (epg).  Quality control 
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was performed by systematic random examination, by the team leader for 10% of the daily 

examined Kato-Katz slides. The intensity of infection was determined by multiplying the 

average egg counts by factor 24 (WHO standard). Wooden sticks, gloves, blotting papers, 

other consumables were disposed according to standard guidelines for waste disposal in the 

health facility. 
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Table 3.1: Intensities of Soil Transmitted Helminthes according to WHO  

Standards 

 

 

Parasite Intensity 

A. lumbricoides Light (1-4,999 epg) 

  Moderate (5,000 - 49,999 epg) 

Hookworm  Light (1-1,999 epg) 

  Moderate (2,000 - 3,999 epg) 

S. mansoni Light (1-99 epg) 

  Moderate (100 - 399 epg) 

  Heavy (≥400 epg) 

T. trichura Light (1-999 epg) 

 

3.7.1.2 Formal Ether Concentration Method 

Formal ether concentration method was used to for screening of intestinal protozoan 

helminthes. A small sample (the size of a peanut), from the stool sample were put into a 

labelled Falcon centrifuge tube. 7 ml Formal saline -solution was added and the tube 

thoroughly shaken. Using a funnel, the stool sample was poured through gauze into another 

labelled Falcon centrifuge tube.  

The preparation was centrifuged at 2000U/min for 1 minute and the supernatant discarded.  7 

ml of 0.9% NaCl solution and 2-3 ml Ether were added to the filtrate. The tube was 

thoroughly shaken for 2-3 minutes keeping the tube close with the thumb or rubber cork. 

Four (4) layers were obtained after 3 minutes‟ centrifugation at 2000U/min. and the top three 

(3) layers were discarded. The concentrate was divided into two portions. One portion in a 15 

ml falcon tube was stained with lugol„s iodine. Preparation was smeared on clean dry 76 mm 

x26 mm microscopy slide for microscopy. 
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3.7.2 Collection of Blood Samples 

The tip of middle finger was cleaned with alcohol pads and then pricked with a blood lancet, 

and then one drop of blood was wiped away with dry cotton. The next drop was used to fill 

the microcuvette by touching the micro-cuvette tip into the middle of the drop until 

completely filled while avoiding air bubble. The filled micro- cuvette was then placed into 

the HemoCue photometer.  After approximately 30 seconds Hb value displayed in g/dl were 

recorded as the Hb concentration.  Another drop of blood was put on a blood slide and thin 

and thick smear were prepared for malaria examination. 

3.7.2.1 Blood Slides for Malaria Parasites 

10% Giemsa solution was prepared in buffered distilled or deionised water, pH 7.2. The slide 

thin smear was then fixed for a few seconds with methanol. After drying   giemsa stain 

solution was gently poured onto the slide using a pipette. The slide was left to stain for 5-10 

minutes and gently flushed off from the slide by adding drops of clean water until no stain 

drips.  

The slide was placed on a drying rack, making sure the film does not touch the rack. On the 

thick film, the background was cleaned and freed from debris; leukocyte nuclei were deep, 

rich purple, and the malaria parasites were deep red chromatin and pale purplish blue 

cytoplasm. At the periphery of the thick film, erythrocytes were not lysed and schuffner‟s 

stippling were apparent in P.vivax and P.ovale infections. The slides were examined using a 

compound microscope - 100x power and malaria parasite identified (deep red chromatin and 

pale purplish blue cytoplasm). Malaria parasite densities were calculated by counting the 

number of asexual parasites per 200 leukocytes (or per 500 leukocytes, if the count is < 10 

asexual parasites /200 leukocytes), assuming a leukocyte count of 8,000/µl. (WHO, 2007). A 

blood smear was considered negative when the examination of 100 high power fields did not 

reveal asexual parasites. Gametocytes were also determined from the thick blood smears. 
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Thin smears were used to differentiate the different Plasmodium species. 10% of all the slides 

were then read again for quality control. 

3.7.3 Haemoglobin Determination 

 Blood sample was obtained by pricking one finger using a lancet. A hemocue cuvette was 

filled with blood and then inserted into the haemoglobinometer. Haemoglobin concentration 

(Hb) was estimated to an accuracy of 1 g/L using a portable, battery-operated 

haemoglobinometer (haemoCue Ltd, Anglom Sweden). Results were read from the screen 

after 60 seconds and recorded in grams per deciliter. Children found to had Hb level below 

<11g/dl were considered anaemic, with Hb concentrations of <7g/dl, 7.0 - 9.9g/dl, 10.0 - 

10.9g/dl and ≥11g/dl indicating severe anaemia, moderate anaemia, mild anaemia and normal 

respectively (Mazigo et al., 2010). Normal haemoglobin distributions vary with age, sex, and 

physiological status, e.g., during pregnancy. WHO Hb thresholds were used to classify 

individuals living at sea level as anaemic (WHO, 2008).  

Table 3.2: Levels of HB signifying Anaemia according to Age, Sex and Physiological 

Status. g/dl(grams per decilitre) 

 

Age or gender group                                         Hemoglobin threshold (g/dl)   

Children (0.50–4.99 yrs.)                                     11.0  

Children (5.00–11.99 yrs.)                                   11.5  

Children (12.00–14.99 yrs.)                                 12.0  

Non-pregnant women (≥15.00 yrs.)                     12.0  

Pregnant women                                                   11.0 

 Men (≥15.00 yrs.)                                                13.0  

 

3.8 Data Management and Analysis 

Coded data were entered in Microsoft Excel. Analyses was conducted using IBM SPSS 

Statistics v. 22.0 (Armonk, NY: IBM Corp.). Chi square tests was used to determine 

significance differences in prevalence of parasitic infection between street and school 
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children. Intensities of infections with S. mansoni and STH infections were expressed as 

arithmetic mean of eggs per gram of stool. Malaria parasite densities were estimated 

assuming an average white blood cell count of 8,000 per μl.  Haemoglobin levels was tested 

by haemoglobinometer and reported in grams per deciliter (HaemoCue Ltd).  

Chi-square test for independence was used to determine significant differences in prevalence 

of infection between street and school children. Mann Whitney test was used to determine the 

significance differences in intensity of parasitic infections between street and school children. 

Odds ratio was calculated by binary logistic regression to determine the strength of 

associations between parasitic infections and study residence sites. All tests conducted were 

two-tailed. A P-value < 0.05 was considered statistically significant. 

3.9 Ethical Considerations   

Ethical approval for the study was obtained from Maseno University Ethical review 

committee. Approval to conduct study on street children was given by county authorities in 

charge of these children; these include Children department Kisumu and street children 

organisations that act as guardians for street children. Head teacher of primary school gave 

consent for participation into the study for school going children. Participants were recruited 

once they have read/ or been read to, have understood and verbal assent obtained from them. 

Their questions were addressed at any time during the study.  

Confidentiality was maintained on the study participants; their names and results were not 

disclosed to third parties and they were kept under lock and key and only accessible by the 

principal investigator. All children participating in the study were administered deworming 

drugs while participants who were for positive to malaria test were treated according to WHO 

guidelines. 
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                                                              CHAPTER FOUR 

 

                                                                    RESULTS 

 

4.1 Characteristics of Study Participants 

The current survey enrolled a total of 264 children from the schools and streets of Kisumu 

city in the ratio 1:1 using age as the matching factor. The characteristics of the study 

participants are outlined in Table 4.1. The mean ± standard deviation age of the enrolled 

children was 10.4 ± 1.7 years with the minimum and maximum ages being six and sixteen 

years respectively.   

Among the school children enrolled, majority were girls (56.1%) while the street children 

group comprised of all boys (100.0%). The median (interquartile range (IQR)) duration of 

being in the streets were 4 (2 - 5) years with 34.1% and 49.2% of the street children having 

been on the streets for two years or less and three to five years respectively.   

Table 4.1: Characteristics of Study Participants. n=Number of children sampled, 

different letters mean significant differences (χ2 test, d=1, p<0,05) OR=odds 

ratio 

 

Characteristic 

School going children 

(n=132) 

Street children 

(n=132) 

  Number % Number % 

Age (years)         

6 - 8 13 9.8 13 9.8 

9 - 10 66 50 66 50.0 

11 - 12 40 30.3 40 30.3 

> 12 13 9.8 13 9.8 

Gender         

Male 58 43.9 132 100.0 

Female 74 56.1 0 0.0 

Duration of being in the streets 

(years)         

≤ 2     45 34.1 

3 - 5     65 49.2 

6 - 8     19 14.4 

> 8     3 2.3 
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4.2 Prevalence of soil transmitted helminthes, S.mansoni, E.histolytica and P. falciparum 

 

Table 4.3 shows the results from microscopic examination of faecal specimens‟ processed 

using Kato Katz technique and Formal ether concentration. Overall, 89 of the 264 children 

(33.7%) examined had at least one parasitic infection. Residential site was associated with 

parasitic infection with 19 school children (14.4%) being infested with at least one parasite 

compared with 70 street children (53.0%) (p<0.001). 

The prevalence of hookworms was lower in school children than in the street children (0.8% 

versus 6.8% respectively, p=0.019). A. lumbricoides prevalence was 5.3% and 9.1% in school 

and street children respectively with chi square test results indicating no significant difference 

in the two groups (p=0.234). T. trichiuris was reported in 3.8% and 9.8% of the school and 

street children respectively. The prevalence of T. trichiuris was not significantly different in 

the two groups (p=0.051). A significantly lower prevalence of S. mansoni infection was 

reported in school children than in street children (1.5% and 43.2% respectively, p<0.001).  

The prevalence of E. histolytica was 7.6% and 3.0% in school and street children respectively 

(p=0.168) with no significant variations in prevalence of infections between school and street 

children ((p=0.168). Results on malaria parasite prevalence using microscopy differed 

significantly by site (p=0.013). Nine school children (6.8%) were positive for malaria 

parasites while 22 street children were positive for malaria parasites (16.7%). 
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Table 4.3: Microscopy results based on Kato Katz, Formal ether Concentration and 

Thick Blood Film Technique. n=Number of children sampled, different letters 

mean significant differences (χ2 test, d=1, p<0,05) OR =odds ratio 

 

Characteristic 
School 
 (n=132) 

Street  
(n=132) 

OR (95% CI) 
χ2, df, p-value  

  n (%) n (%)  

 Parasite 
  

 

 A. lumbricoides  7(5.3) 12(9.1) 1.786(0.680-4.688) χ2=1.418, df=1, p=0.234 

Hook worm  1(0.8) 9(6.8) 9.585(1.197-76.771) χ2=6.652, df=1, p=0.019 

T. trichiuris 5(3.8) 13(9.8) 2.775(0.960-8.019) χ2=3.816, df=1, p=0.051 

S. mansoni  2(1.5) 57(43.2) 49.400(11.723-208.162) χ2=66.027, df=1, p=<0.001 

E. histolytica  10(7.6) 4(3.0) 2.623(0.801-8.585) χ2=2.715, df=1, p=0.168 

P.falciparum 9(6.8) 22(16.7) 0.366(0.162-0.828) χ2=6.177, df=1, p=0.013 

 

Hookworm, S.mansoni and P.falciparum were seen to have statistical significance difference 

of χ2=6.652, df=1, p=0.019, χ2=66.027, df=1, p=<0.001 χ2=6.177, df=1, p=0.013 

respectively as shown in table above.  

Figure 4.1: Showing Prevalence of Soil Transmitted Helminthes, S. mansoni and P. 

falciparum 

 

 

 

4.3 Assessment of Anaemia 

Table 4.4 shows results on the assessment of haemoglobin levels a higher proportion of street 

children were anaemic when compared to the school children though this variation was not 

statistically significant (2.3% and 6.3% respectively, p=0.193).  
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 Table 4.4: Prevalence of Anaemia. n=Number of children sampled, different letters 

mean significant differences (χ2 test, d=1, p<0,05) OR =odds ratio 

Characteristic 

Overall 

(n=264) 

School 

(n=132) 

Street 

(n=132) 

OR (95% 

CI) 

χ2, df, p-

value  

Non-

anaemic/Normal 

(≥ 11.0 g/dL) 234(88.6) 129(97.7) 105(93.8) 

2.867(0.723-

11.359) 

χ2=2.439, 

df=1, 

p=0.193 

Anaemia 

(< 11.0 g/dL) 10(11.4) 3(2.3) 7(6.3) 

 

 

 

4.4 Intensity of Soil Transmitted Helminthes and S.mansoni 

Eight street children had light intensity infections while one street child had moderate 

infection. Only one child from those in the school had a hookworm infection and it was of 

light intensity Light (1-1,999 epg).Four school children (28.6%) had light intensity of A. 

lumbricoides infection as compared to ten (71.4%) of the counterparts who were enrolled 

from the streets. Out of the five-moderate intensity A. lumbricoides infections, three and two 

were found in the school and street children respectively. One case of moderate T. Trichura 

infection was observed in a child recruited from a school. 

Analysis of S. mansoni infected cases showed that light intensity infections were reported in 

thirty children with 29 cases (96.7%) being from the streets and one case from the school 

(3.3%). Twenty-four moderate intensity infections with S. mansoni were observed. The light 

and moderate intensities were significantly higher in the street children (p<0.001 in both 

cases). Those who were from the street were 23 (95.8%) while one case was from school 

(4.2%).  All the heavy intensity infections were found in street children as shown in Table 

4.6.  
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Table 4.6: Intensity of Soil Transmitted Helminthes and S.mansonin= The number of 

children n=Number of children sampled, different letters mean significant 

differences (χ2 test, d=1, p<0,05) OR =odds ratio 

 

Parasite Intensity School Street 

OR (95% CI) χ2, df, p-

value  

    n (%) n (%)  

 A. 

lumbricoides 

 

Light  

(1-4,999 epg) 

 

4(28.6) 

 

10(71.4) 

 

2.623 

(0.801-8.585) 

χ2=2.715, 

df=1, 

p=0.168 

  

Moderate (5,000 

- 49,999 epg) 

 

3(60.0) 

 

2(40.0) 

 

0.662 

(0.109-4.025) 

χ2=204, 

df=1, 

p=0.999 

Hookworm  

 

Light  

(1-1,999 epg) 

 

1(11.1) 

 

8(88.9) 

 

8.452  

(1.042-68.557) 

χ2= 5.637 

df=1, 

p=0.036 

  

Moderate (2,000 

- 3,999 epg) 

 

0(0.0) 

 

1(100.0) 

 

0.889 

(0.706-0.120) 

χ2= 0.123, 

df=1, 

p=0.725 

S. mansoni 

 

 

Light  

(1-99 epg) 

 

 

1(3.3) 

 

29(96.7) 

 

36.883 

(4.941-275.304) χ2=29.484, 

df=1, 

p<0.001 

  

Moderate  

(100 - 399 epg) 

 

1(4.2) 

 

23(95.8) 

 

27.642 

(3.674-207.997) 

χ2=22.183, 

df=1, 

p<0.001 

  

Heavy  

(≥400 epg) 

 

 

0(0.0) 

 

5(100.0) 

 

0.490 

(0.433-0.555) χ2=5.097 

df=1, 

p=0.060 

T. trichiura 

 

 

Light  

(1-999 epg) 

 

 

4(23.5) 

 

13(76.5) 

 

3.496  

(1.109-11.020) χ2= 5.093, 

df=1, 

p=0.042 

 

 

4.6 Intensity of Malaria Parasite 

Table 4.7 shows the results on the mean malaria parasite densities were 496 and 311 

parasites/µL of blood in school and street children respectively (p=0.172). 
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Table 4.7: Malaria Parasite Density (parasites/µL of blood) n=Number of children 

sampled, different letters mean significant differences (χ2 

                test, d=1, p<0,05) OR =odds ratio 

 

Characteristic 

Overall 

(n=264) 

School 

(n=132) 

Street 

(n=132) 

OR (95% 

CI) 

χ2, df, p-

value  

Mean 364.4 496.0 310.6  p=0.172 

Std. error 61.1 100.2 73.9   

 

4.7 Level of Anaemia 

Table 4.8 shows the result on the difference on the level of anaemia between street and 

school going children were not significant. 

Table 4.8: Level of Anaemia. n=Number of children sampled, different letters mean 

significant differences (χ2 test, d=1, p<0,05) OR =odds ratio 

 

Characteristic 

Overall 

(n=264) 

School 

(n=132) 

Street 

(n=132) 

OR (95% 

CI) 

χ2, df, p-

value  

Mild/moderate 

(>7.5 -11.0 

g/dL) 8(80.0) 2(66.7) 6(85.7) 

3.000(0.122-

73.642) 

χ2=0.476, 

df=1, 

p=0.999 

Severe (≤7.5 

g/dL) 2(20.0) 1(33.3) 1(14.3) 
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                                                               CHAPTER FIVE 

 

                                                                  DISCUSSION 

 

In this study the prevalence of hookworm, S.mansoni and P. falciparum malaria were seen to 

have statistical significance difference of χ2=6.652, df=1, p=0.019, χ2=66.027, df=1, 

p=<0.001 χ2=6.177, df=1, p=0.013 respectively.  In relation to the school going children, a 

study was done in Kenya in 2008 that showed a prevalence of 12.9% (Mwathi et al., 2008) 

and 17% in Kisumu (Ngojo et al., 2012) as compared to 14.4% of school children in this 

study. The high rates of infection observed in street children in these countries are consistent 

with the figures observed in this study indicating health implications for this population 

(street children) all over the world. This high prevalence of parasitic infections in street 

children than the school going children could be attributed to first, lack of hygiene and 

sanitation among the street children in accordance to their lifestyle. Secondly reason, could 

be that street children do not seek treatment as much as school going children hence the high 

prevalence of parasitic infections. Thirdly, this could be attributed to the fact that the school 

going children are routinely dewormed in school through the Kenya National School Based 

Deworming program where street children are not part of the program. 

Ascaris lumbricoides prevalence was 5.3% and 9.1% in school and street children 

respectively in this study. This agrees with another study conducted in Ethiopia, where the 

prevalence of A.lumbricoides was 9.9% (King et al., 2013). The present findings of 

prevalence of A. lumbricoides in school going children was lower as compared to other 

countries school going children probably due to the intervention in the deworming. 

Furthermore, the samples from school going children may have been collected just after the 

deworming exercise in Kisumu County. Similar school based studies show prevalences of 

A.lumbricoides was 72.9% in Gondar, Ethiopia (Endris et al., 2010), Jimma 83% (Mengistu 
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et al., 2007). These variations of prevalence in school going children compared to the current 

study might be due to the differences in climatic conditions, environmental sanitation, 

economic and educational status of the parents and study subjects and more so school based 

deworming programme that is run in Kenya schools from 2009. The high prevalence of 

A.lumbricoides in street children than in school going children may be attributed to lack of 

sanitation and the absence of regular deworming among the street children. 

The prevalence of hookworm in this study was 6.8% in street children as compared to 0.8% 

in school going children. These results are similar to a study that was done in Phillipines that 

showed prevalence of hookworm among street dwellers to be 7% (Baldo et al., 2004). 

However, due to the on-going deworming in schools the prevalence may have dropped.  

Other studies conducted in Jimma Ethiopia showed similar results where hookworm infection 

was 9.5% among street beggars (Ashebir et al., 2015).  This was also the case in a study done 

in India among school going children that found the prevalence of hookworm to be 0.8% 

(Faisal et al., 2013). Similar results have been observed in our present study in school going 

children (0.8%). From these results it is evident that street children who resided at “Swan 

Center” which is few meters from Lake Victoria had higher infections with hookworm. 

Probably nearer the Lake the conditions for parasite development are more cool and 

favourable, thus hookworm eggs hatch well unlike in the drier areas of the city. 

Shistosoma mansoni prevalence was higher in street children (43.2%) than in school going 

children (1.5%) in this study. Previous studies have also shown higher prevalence of S. 

mansoni among street beggars (Ashebir et al., 2015). In Ethiopia, prevalence of school going 

children was 1.3% which is similar to the prevalence of school going children in this study.  

Other studies conducted in Ethiopia showed a higher prevalence of S.mansoni of 21.2% in 

street children (Mengistu et al., 2004). Previous studies in Kenya have shown higher 
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prevalence of S.mansoni in schools (Mwandawiro et al 2013). In Uyoma for example, the 

prevalence of S.mansoni was 17.8% (Mwinzi et al., 2012).. The higher prevalence of 

S.mansoni observed in street children may be attributed to the absence of deworming 

programme extended to them.  

The high prevalence of T.trichiuris in street children was also found in a study among street 

children in Jimma (Ashebir et al., 2005). Finding consistent with a previous study in Bachok 

in which 66% of the children studied had trichuriasis (Anees et al., 2003).  

Four of seventeen T. Trichiuris infections which were of light intensity, four were observed 

in school children with the) being observed in the street children. The high prevalence and 

intensity of T.trichiuris in street children than in school going children in this study might be 

due to high chances of street children ingesting contaminated food from the streets. This is 

supported by another study that showed children who ate food items sold on the street had a 

higher prevalence of T.trichiuris and A. lumbricoides (Tadesse, 2005). 

Intestinal protozoan infections observed in this study was Amoebiasis among the study 

participants. Prevalence of E. histolytica was 3.0% and 7.6% in street and school going 

children respectively in this study. A similar study was done in Ethiopia that showed 

prevalence of E.histolytica was 6.7% among school going children (Workneh et al., 2014). 

Similar study was done in Philistine among street children that showed prevalence of 2. 9% 

of E .histolytica (Baldo et al., 2004). Entamoeba histolytica parasite was also the most 

common diagnosed among school going children in a study that was conducted in Yemen 

with a prevalence of 64% (Alwabar et al., 2016). In Kenya, studies were done in Thika 

District that showed prevalence of E. histolytica to be 14.6% (Ngojo et al., 2012). In Ethiopia 

they also reported prevalence of E. histolytica in street children was 8.2% ( Mekonnen et al., 

2014).  



32 
 

In this study street children infected with S.mansoni had higher light, moderate and heavy 

infections as compared to school going children. These results can be compared to light and 

moderate infections in school going children in Thika before the school deworming 

programme in schools (Ngojo et al., 2012). Higher prevalence and intensities of S.mansoni in 

schools and street children can be associated by poverty and poor living conditions, 

inadequate sanitation and water supply, development of water resource and poor health 

awareness. School age children often exhibit greater prevalence and higher infection intensity 

than adults due to a combination of high exposure and immunological factor (Muchiri et al., 

1996).  In addition, there has been a school based deworming programme that might have 

contributed to the lower prevalence of S.mansoni in this study. The presence of schistosome 

infected children can be a source of reinfection. A study showed that the high presence of 

schistsome infected children in Langano school still present a risk for the introduction of a 

new transmission focus where the snail hosts are already available (Mengistu et al., 2004). 

Malaria prevalence was 6.8% and 16.7% in school going and street children respectively. In 

Kenya, similar studies were done that showed a prevalence of 4.4% in school going children 

(Gitonga et al., 2010). These findings were consistent with national level malaria prevalence 

estimate observed in Kenya (MIS in 2007) where the malaria prevalence in schools by 

microscopy was 3.4% (Kenya Malaria Indicator Survey, 2007). Other studies that have been 

conducted in Senegal showed prevalence rates in school -age Children of less than 10% (Dia 

et al., 2009; Ouldabdallahi et al., 2011; Thuilliez et al., 2010).  

There is a higher prevalence of malaria among street children in this study than in school 

going children. This finding is consistent with one reported in Ghana where a high prevalence 

was observed in street children from a clinic run by the Salvation Army (The Ghanaian Street 

Child, 2002). Many studies have regarded malaria as a disease of the poor. The poor have 
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comparatively less access to anti-malarial and anti- mosquito measures, since they cannot 

afford personal protection measures, a clean environment free of mosquito breeding sites, and 

are particularly vulnerable to the impact of effective diagnosis and treatment due to financial 

and cultural implications (World Malaria Report, 2012).  

The use of nets can be a major contributor of high prevalence of malaria in street children. 

This was explained in another study in Uganda where the risk of infection was lower for 

those study subjects that were reported to be sleeping under bed nets (Pullan et al., 2010). In 

India, a study was done that found that Lower income, house type, distance to health sub 

centre, knowledge and awareness about malaria, number of mosquito bites per day and use of 

bed nets were positively associated with malaria occurrence (Yadav et al., 2014). A recent 

study in Laos suggested that good quality houses could reduce disease transmission by 

reducing the human -mosquito contact (Hiscox et al., 2013). 

The prevalence of anaemia in this study was observed to be 6.8% and 16.7% in school going 

and street children respectively.  In one study by Berad et al 2014 reported overall prevalence 

of anaemia in street children of 30.66% (Berad et al., 2014). The findings on the assessment 

of the association between parasitic infections and anaemia are shown in Table 4.8. Nine 

children (3.8%) who were diagnosed with hookworm infections were also anaemic, however, 

analysis of the association between Hookworm and anaemia was not statistically significant 

(p=0.280). S.mansoni was significantly associated with anaemia in street children in this 

study.  

It is known that in many tropical regions, anaemia, iron deficiency, malaria and multiple 

helminths (Geohelminths and Schistosomes) infections coexist and are interrelated (Stoltzfus 

et al., 2000). The prevalence of parasitic infections has been higher in street children in this 

study than the school going children. These could be possible explanation of the observed 
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high and prevalence of anaemia in street and school children respectively. It is believed that 

most street children sleep on the streets and do not have bed nets for coverage. This could be 

another possible explanation of the high levels of anaemia due to malaria infection in the 

street children.  

 

5.1 Study Limitation and Biases 

The street children in Kisumu may be many; however, it is not easy to assemble them 

together for health related issues. Street children live in hostile environment and as a result 

have developed hostile attitude towards the public. The researcher offered food and music 

and collected their demographic and laboratory specimen under the presence of respondents 

who they felt free with. The turnout number expected for street girls was lower or even 

absent in the study. This could be attributed by the cultural factors of Kisumu, where girls 

fetch bride price for the family hence are not allowed to be independent in the street. Unlike 

boys, who wants their independence from an early age hence go to the street to live there 

without supervision from their guardians. The prevalence of anaemia in street children was 

biased as there was no turn out of girls to check their haemoglobin levels. 
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                                                                  CHAPTER SIX 

 

                                            CONCLUSION AND RECOMMENDATION 

 

6.1 Conclusion 

1. The study has revealed high prevalence of parasitic infections in street children than 

in school aged children which could be attributed to regular deworming of school 

going children. Epidemiological information on the prevalence of parasitic infection 

among street children is very important to develop appropriate control strategies.  

2. The results on anaemia of street children did not include that of girls which creates a 

bias in the results as the results on school aged children had both for boys and girls.   

 

6.2 Recommendation 

1. Policy makers to develop appropriate parasitic control strategies for street children. These 

could be mass drug administration, health education, strengthening rehabilitation 

programs in settling street children in better habitable areas or houses where bed net can 

be used. 

2. Policy makers can avert the high prevalence of anaemia in street children by offering food 

to street children, iron supplementation and deworming which all have a direct link to 

anaemia reduction. 

 

  

 

 

 

 

 



36 
 

                                                               REFERENCES 

 

Abbas, A. K., Lichtman, A.H., Pillai, S. (2011). Cellular and Molecular Immunology. 7
th

 ed., 

Philadelphia: Elsevier. 560 s. ISBN 978-1-4377-1528-6. 

Acquah. S. S. (2010). Significance of Intestinal Protozoan Parasites as Diarrhoea-Causing 

Infectious Agents in Children Presenting to the Agogo Presbyterian Hospital 

Kwame. Nkrumah University of Science & Technology. 

Andrade, B. B., Reis-Filho, A., Barros, A.M., Souzaneto, S. A., Nogeira, L.L., Barral-Netto, 

M. (2010). Towards a precise test for malaria diagnosis in the Brazilian Amazon: 

comparison among field microscopy, rapid diagnostic test, nested PCR, and a 

computational expert system based on artificial neural networks. Malaria Journal, 9 

(11), 117. 

Anees A H, Zulkifli A, Azmi A, Syukri M. (2003). Helminthiasis among primary rural 

schoolchildren in Bachok, Kelantan. Malays J Pub Health Med.; 3:19-22. 

Asrat AY, Tewodros DE, Alemayehu (2011). WO prevalence and risk factors of intestinal 

parasites among delgi school children, North Gonder. Ethiop J Health and Biomed 

Sci 3: 75-81. 

Aikawa R,  Ngyen CK, Sasaki S, Binns CW (2006). Risk factors for iron-deficiency          

anaemia among pregnant women living in rural Vietnam. Public Health Nutr. 

9(4):443-8. 

Baldo, E.T., Belizario, V. Y., Deleon, W.U., Kong, H. & Chung, D. (2004). Infection status 

of intestinal parasites in children living in residential institutions in Metro Manila, 

the Philippines. The Korean Journal of Parasitology 42:67-70. 

Brooker, S., Kabatereine, N.B., Smith, J. L., Mupfasoni, D., Mwanje, M.T., Ndayishimiye, 

O., Lwambo, N.J.S., Mbotha, D., Karanja, P., Mwandawiro, C., Muchiri, E., 

Clements, A.C.A., Bundy, D.A.P., Snow, R.W. (2009). An updated of human 

helminth infections: the example of East Africa. Int. J. Health Geogr.8: 42. 

Brooker. S., Beasley, M., Ndinaromtan, M., Madjiouroum, E.M., Baboguel, M., 

Djenguinabe, E., Hay, S.I., Bundy, D.A.P. (2002). Use of remote sensing and a 



37 
 

geographic information system in a national helminth control programme in Chad. 

Bull 80: 783-789. 

Bethony J, Brooker S, Albonico M, Geiger SM, Loukas A, Diemert D, Hotez PJ (2006). Soil-

transmitted helminth infections: ascariasis, trichuriasis, and hookworm. Department 

of Microbiology, Immunology, and Tropical Medicine, The George Washington 

University, Washington, DC, 20037, USA 

Benoist B, McLean E, Egli I, Cogswell M. Worldwide Prevalence of Anaemia 1993–

2005. Geneva, Switzerland: World Health Organization; 2008 

Brooker S, Clarke S, Snow RW, Bundy DA. Malaria in African schoolchildren: options for 

control. Trans R Soc Trop Med Hyg. 2008 Apr; 102(4):304-5. 

 

Brooker S. Malaria Control in Schools: A Toolkit on Effective Education Sector Responses 

to Malaria in Africa. Washington, DC, USA and Partnership for Child Development 

London: World Bank; 2009.  

Booth M, Bundy DA. (1992). Comparative prevalences of Ascaris lumbricoides, Trichuris 

trichiura and hookworm infections and the prospects for combined control. 

Parasitology. 105:151–7. 

Bundy DA, Golden MH. (1987). The impact of host nutrition on gastrointestinal helminth 

populations. Parasitology. 95:623–35. 

Bundy DAP, Burbano C, Grosh M, et al. Rethinking school feeding: social safety nets, child 

development and the education sector. New York: The World Bank, 2009 

Chacon-Cruz, E., 2003. Intestinal Protozoan Diseases. Medicine J. 3(5): sec. 1-11. 

Cappello M. (2004). Global health impact of soil-transmitted nematodes. Pediatr Infect Dis 

J.  23(7):663-4. 

Charles S. Mwandawiro, Birgit Nikolay, Jimmy H. Kihara, Owen Ozier, Dunstan A. 

Mukoko, Mariam T Mwanje, Anna Hakobyan, Rachel L Pullan, Simon J Brooker 

and Sammy M Njenga (2013). Monitoring and evaluating the impact of national 

school-based deworming in Kenya: study design and baseline results. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bethony%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16679166
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brooker%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16679166
https://www.ncbi.nlm.nih.gov/pubmed/?term=Albonico%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16679166
https://www.ncbi.nlm.nih.gov/pubmed/?term=Geiger%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=16679166
https://www.ncbi.nlm.nih.gov/pubmed/?term=Loukas%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16679166
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diemert%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16679166
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hotez%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=16679166


38 
 

Crompton DW, Peters P, editors. World Health Organization. Working to Overcome the 

Global Impact of Neglected Tropical Diseases: First WHO Report on Neglected 

Tropical Diseases. Geneva: WHO, 2010; p. 172.   

Chitsulo, L., Engels, D., Montresor, A., Savioli, L.(2000). The global status of 

schistosomiasis and its control. Acta Tropica77,41–51.DOI: 10.1016/s0001-

706x(00)00122-4. 

Clarke SE, Jukes M, Njagi JK, et al  Effect of intermittent preventive treatment of malaria on 

health and education in schoolchildren: a cluster-randomised, double-blind, 

placebo-controlled trial. Lancet 2008 

Cooper, P. J. (2009). Interactions between Helminth Parasites and Allergy. Curr Op  in 

Allergy Clin Immunol. 9 (1): 29-37. 

Cooper, P. J., Chico, M. E., Losonsky, G., Sandoval, C., Espinel, I., Sridhara, R., Aguilar, 

M., Guevara, A., Guderian, R. H., Levine, M. M., Griffin, G. E. and Nutman, T. B. 

(2000). Albendazole treatment of children with ascariasis enhances the vibriocidal 

antibody response to the live attenuated oral cholera vaccine CVD 103-HgR. JInfect 

Dis, 182, 1199-1206. 

Cumber SN, Tsoka-Gwegweni JM, The Health Profile of Street Children in Africa: A 

Literature Review. J Public Health Afr. 2015 ; 6:566. 

Dalton PR, Pole D. Water-contact patterns in relation to Schistosoma haematobium infection. 

Bull World Health Organ. 1978; 56:417–426. 

de Silva, N.R., Guyatt, H.L. and Bundy, D.A.P. (1997). Morbidity and mortality due to 

Ascaris-induced intestinal obstruction. Transactions of the Royal Society of Tropical 

Medicine and Hygiene 91, 31–36. 

Dharmalingam A, Navaneetham K, Krishnakumar C. Nutritional status of mothers and low 

birth weight in India. Matern Child Health J, 2010. 

Endris M, Lemma W, Belyhun Y, Moges B, Gelaw A, Angaw B (2010). Prevalence of 

intestinal parasites and associated risk factors among students of Atse Fasil general 

http://dx.doi.org/10.1016/s0001-706x%2800%2900122-4
http://dx.doi.org/10.1016/s0001-706x%2800%2900122-4
http://www.tjmrjournal.org/article.asp?issn=1119-0388;year=2016;volume=19;issue=2;spage=131;epage=137;aulast=Mulambalah


39 
 

elementary school Azezo, North-western Ethiopia. Ethiop J Health Biomed Sci., 3 

(1): 25-33. 

Feng Y, Xiao L: (2011). Zoonotic Potential and Molecular Epidemiology of Giardia Species 

and Giardiasis. Clin Microbiol Rev., 24: 110-140. 10.1128/CMR.00033-10. 

Greksa LP, Rie N, Islam AB, Maki U, Omori K. Growth and health status of street children 

in Dhaka, Bangladesh. Am J Hum Biol 2007; 19:51e60. 

Gilles HM, Williams EJW. (1964). Hookworm Infection and Anaemia. An Epidemiological, 

Clinical, and Laboratory Study. Quarterly Journal of Medicine. 33:482–486. 

Godfred Egbi, Matilda Steiner-Asiedu, Faribu Saalia Kwesi, Irene Ayi, Winfred Ofosu, Jacob 

Setorglo,
 
Seth Selorm Klobodu, and Margaret Armar-Klemesu. (2014). Anaemia 

among school children older than five years in the Volta Region of Ghana. Pan Afr 

Med J; 17(Suppl 1): 10. 

GOK/UNICEF (2011). Census of Street Children in Eastern Nairobi. Unpublished Report. 

Government of Kenya. (2010). Malaria Indicator Survey. Division of Malaria Control, 

Ministry of Public Health and Sanitation. 

Grantham K. J. (2001). A child to child program in rural Jamaica. Child Care Health Dev; 

Jan-Feb Jan;17CD:49-50. Available from 

http://www.ncbi.nlm.nih.gov/pubmed/2022008. 

Greksa LP, Rie N, Islam AB, Maki U, Omori K. (2007). Growth and health status of street 

children in Dhaka, Bangladesh. Am J Hum Biol. Jan-Feb;19(1):51-60. 

Gupta, A.A., Tyrrell, P., Valani, R., Benseler, S., Abdelhaleem, M. & Weitzman, S. (2009). 

Experience with hemophagocytic lymphohistiocytosis/macrophage activation 

syndrome at a single institution. J. Pediatr. Hematol. Oncol. Vol. 31 (No. 2): 81–84. 

Gupta, S., Snow, R. W. and Donolly, C.A. (1999). Immunity to non-cerebral severe malaria 

is acquired after one or two infections. Nature Medicine5.340–343. 

IRIN (2007). Youth in chris: Coming of age in the 21
st
 century-Kenya: Nairobi street 

children: Hope for Kenya‟s future generation 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Egbi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24644526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steiner-Asiedu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24644526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwesi%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=24644526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ayi%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24644526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ofosu%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24644526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Setorglo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24644526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Setorglo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24644526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Setorglo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24644526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klobodu%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=24644526
https://www.ncbi.nlm.nih.gov/pubmed/?term=Armar-Klemesu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24644526
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3948363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3948363/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3948363/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Greksa%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=17160986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rie%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17160986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Islam%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=17160986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maki%20U%5BAuthor%5D&cauthor=true&cauthor_uid=17160986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Omori%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17160986


40 
 

Irene Ayi, Daisuke Nonaka, Josiah K Adjovu, Shigeki Hanafusa, Masamine Jimba, Kwabena 

M Bosompem, Tetsuya Mizoue, Tsutomu Takeuchi, Daniel A Boakye and Jun 

Kobayashi. (2010). School-based participatory health education for malaria control 

in Ghana: engaging children as health messengers. Malar J.  18; 9:98. 

Iron deficiency anaemia: assessment, prevention, and control. A guide for programme 

managers. Geneva, World Health Organization, 2001 (WHO/NHD/01.3) 

Jia T-W, Melville S, Utzinger J, King CH, Zhou X-N. Soil-transmitted helminth reinfection 

after drug treatment: a systematic review and meta-analysis (2012). PLoS Negl Trop 

Dis. 2012;6:e1621. 

Keiser J, N'Goran EK, Singer BH, Lengeler C, Tanner M & Utzinger J (2002). Associations 

between Schistosoma mansoni and hookworm infections among school children in 

Cote d'Ivoire. Acta Tropica 8 4, 31–41. 

Kenya Malaria Indicator Survey. (2010). Nairobi, Kenya. 

Kenya National Bureau of Statistics (KNBS) (2009). National Census 2009. Kenya. 

Kenya National School Health Policy and Guidelines, 2009. CIFF.  

Kenya National School-Based Year 1 (2012–2013) Results Deworming Programme. 2013: 

 

King JD, Endeshaw T, Escher E, Alemtaye G, Melaku S, Gelaye W.  (2013). Intestinal 

parasite prevalence in an area of Ethiopia after implementing the SAFE strategy, 

enhanced outreach services, and health extension program. PLoS Negl Trop Dis; 7: 

e2223. 

Kopecky, K., Giboda, M., Aldova, E., Dobahi, S.S., Radkovsky, J. (1992). Pilot studies on 

the occurrence of some infectious diseases in two different areas in south Yemen 

(Aden). Part I. Parasitology [Abstract]. Journal of Hygiene, Epidemiology, 

Microbiology & Immunology, 36(3):253-61. 

Korenromp, E.L., Armstrong-Schellenberg, J.R., Williams, B.G., Nahlen, B.L., Snow, R.W. 

(2004). Impact of malaria control on childhood anaemia in Africa – a quantitative 

review. Trop Med Int Health, 9:1050-1065. 

https://www.ncbi.nlm.nih.gov/pubmed/20398416


41 
 

Koukounari, A., Estambale, B.B.A., Njagi, J.K., Cundill, B., Jukes, M.J., Otido, J., Clarke, 

S.E., Brooker, S. (2008). Relationships between anaemia and parasitic infections in 

African schoolchildren: A Bayesian hierarchical modelling approach. Int. J. 

Parasitol.; 36:1663–1671. 

Kun, J.F., Missinou, M.A., Lell, B., Sovric, M., Knoop, H., Bojowald, B., Dangelmaier, O. 

and Kremsner, P.G. (2002). New emerging Plasmodium falciparum genotypes in 

children during the transition phase from asymptomatic parasitemia to malaria. Am J 

Trop Med Hyg66:653–658 

 

Kwamboka Patricia Zipporah Ng‟ang‟a, Charles Mbakaya, Moses Mwangi . Health Problems 

and Associated Factors among Street Children in an Urban Slum, Nairobi, Kenya. 

 

Leenstra T, Kariuki SK, Kurtis JD, et al. The effect of weekly iron and vitamin a 

supplementation on hemoglobin levels and iron status in adolescent schoolgirls in 

western Kenya. Eur J Clin Nutr 2009;63:173–82 

Liabsuetrakul T, Chaikongkeit P, Korviwattanagarn S, Petrueng C, Chaiya S, 

HanvattanakulC, Kongkitkul P, Sinthuuthai C, Kalong N, Ongsawang D, 

Ungsathapornpon S, Ameeroh A, Bavonnarongdet P, Buadung A. (2009). 

Epidemiology and the effect of treatment of soil-transmitted helminthiasis in 

pregnant women in southern Thailand. Southeast Asian J Trop Med Public Health.; 

40:211–222. 

Longitudinal study of young children in Kenya: Intestinal parasitic infection with special 

reference to Giardia lamblia, its prevalence, incidence and duration, and its 

association with diarrhoea and with other parasites. 

M T H Ashtiani, M Monajemzadeh, B Saghi, S Shams, S H Mortazavi, S Khaki, N Mohseni, 

L Kashi, and B Nikmanesh (2011). Prevalence of intestinal parasites among children 

referred to Children‟s Medical Center during 18 years (1991–2008). Tehran, Iran. 

Ann Trop Med Parasitol. 105(7): 507–513. 

Macgregor M. (1963). Maternal anaemia as a factor in prematurity and perinatal mortality. 

Scottish Medical Journal,, 8:134. 



42 
 

Marsden, P. D., ed. Intestinal parasites. (2016). Clinics in gastroenterology, 7: 1-243 (1978). 

Malaria Journal 15:157. 

Martinez-Palomo, A. and M. Espinosa-Cantellano. (1998). Intestinal amoebae. In: Cox, 

F.E.G.,Kreier, J.P., Wakeline, D., eds. Topley and Wilsons Microbiology and 

Microbial Infections. 5 (9). 157-177. 

Malaria in adolescence: burden of disease, consequences, and opportunities for intervention. 

Lalloo DG, Olukoya P, Olliaro P Lancet Infect Dis. 2006 Dec; 6(12):780-93. 

Martinez-Torres C, Ojeda A, Roche M, Layrisse M. (1967). Hookworm infection and 

intestinal blood loss. Transactions of the Royal Society of Tropical Medicine and 

Hygiene.; 61:373–383. 

Media Materials Clearinghouse Your Health Matters: Youth in Crisis. 2007. http://www.m-

mc.org 

Mehta, U., Barnes, K. I., Kathard, H., (2005). Comment on: Audiometric changes associated 

with the treatment of uncomplicated falciparum malaria with co-artemether. Trans R 

Soc Trop Med Hyg; 99: 313-4. 

Mekonnen, Z., Meka, S., Ayana, M., Bogers, J., Vercruysse, J., Levecke, B., (2013). 

Comparison of individual and pooled stool samples for the assessment of 

soil‐ transmitted helminth infection intensity and drug efficacy. PLoS Negl Trop Dis 

7, e2189. 

Mengistu A. (2007). Prevalence of intestinal parasitic infections among urban dwellers in 

southwest Ethiopia. Ethio J Health Dev. 21 (1): 12-17. 

Moreau, J., Villemant, C., Benrey, B. and Thiéry, D. (2010). Species diversity of larval 

parasitoids of the European grapevine moth (Lobesia botrana, Lepidoptera: 

Tortricidae): the influence of region and cultivar. Biological control, in press. 

Mufune P. (2000). Street Youth in Southern Africa. International Social Science Journal, 5 

(164): 233–243. 

Multiple Indicator Cluster Survey (2011). Nyanza Province Final Report. Kenya National 

Bureau of Statistics, Nairobi, Kenya. 

http://www.m-mc.org/
http://www.m-mc.org/


43 
 

Murthy GL, Sahay RK, Srinivasan VR, Upadhaya AC, Shantaram V, Gayatri K. Severe and 

complicated malaria. World Health Organization, Division of Control of Tropical 

Diseases. 

Mwandawiro C, Pullan RL, and Gitonga C. (2013). Estimating the relative contribution of 

parasitic infections and nutrition for anaemia among school-aged children in Kenya: 

a subnational geostatistical analysis. BMJ Open 2013;3 

Mwandawiro, et al. (2002). Leaf litter decay process and the growth performance of Aedes 

albopictus larvae Diptera Dieng, 23:24–35. 

Mwanthi MA1, Kinoti MK, Wamae AW, Ndonga M, Migiro PS. (2008) Prevalence of 

intestinal worm infections among primary school children in Nairobi City, Kenya. 

Mwinzi, P.N., Montgomery, S.P., Owaga, C.O., Mwanje, M., Muok, E.M., Ayisi, J.G., 

Laserson, K.F., Muchiri, E.M., Secor, W. E., Karanja, D.M., (2012). Integrated 

community-directed intervention for schistosomiasis and soil transmitted helminths 

in western Kenya- a pilot study. Parasit Vectors 5, 182. 

National Commission of Rwanda (2012). Kigali, Rwanda.  

Nematian J, Gholamrezanezhad A, Nematian E. (2008). Giardiasis and other intestinal 

parasitic infections in relation to anthropometric indicators of malnutrition: a large, 

population-based survey of schoolchildren in Tehran. Ann Trop Med Parasitol. 

102(3):209-14. 

Ngui R, Lim YA, Chong Kin L, Sek Chuen C, Jaffar S (2012). Association between anaemia, 

iron deficiency anaemia, neglected parasitic infections and socioeconomic factors in 

rural children of West Malaysia. PLoS Negl Trop Dis.; 6(3). 

Ngonjo, T.W., J. H. Kihara, M. Gicheru, P. Wanzala, S.M. Njenga and Mwandawiro, C.S. 

(2012). Prevalence and intensity of intestinal parasites in school age children in 

Thika District, Kenya. African Journal of Health Sciences 21: 153-160. 

1Noor, A. M., Kinyoki, D. K. and Mundia, C. W. (2014). The changing risk of Plasmodium 

falciparum malaria infection in Africa: 2000-10: a spatial and temporal analysis of 

transmission intensity. The Lancet 383, 1739–1747. 



44 
 

Noor AM, Gething PW, Alegana VA, Patil AP, Hay SI, et al. (2009) The risks of malaria 

infection in Kenya in 2009. BMC Infect Dis 9: 180. 

Noor, M.A.F., Johnson, N. A. and Hey, J. (2000). Gene flow between Drosophila pseudo 

obscura and D. persimilis. Evolution 54(6):2174-2175. 

Nwaorgu OC, Orajaka B. N. (2011). Prevalence of malaria among children 1-10-year-old in 

community in Awika North Local Government Area, Anambra State South East 

Nigeria. International Multidisciplinary Journal, Ethiopia 5, 264- 281Nwaorgu OC, 

Okeibunor J, Madu E, Amazigo U, Onyegegbu N, Evans D.(1998) A school-based 

schistosomiasis and intestinal helminthiasis control programme in Nigeria: 

acceptability to community members. Tropical Medicine and International Health 

3:842-849. 

Nwaorgu, O. C., Ekwunife, C.A., Ozumba N. A., Eneanya, C.I. (2011). Malaria Infection 

among Blood Donors in Onitsha Urban, Southeast Nigeria. Sierra Leone Journal of 

Biomedical Research 3,(1) 21-26. 

Obala, A. A., Simiyu, C. J., Odhiambo, D.O., Nanyu, V., Chege, P., Downing, R. Webuye. 

Health and Demographic Surveillance Systems Baseline Survey of Soil-Transmitted   

Helminths and Intestinal Protozoa among Children up to Five Years. Journal of 

Tropical Medicine. 2013 

Okoyo Collins, Birgit Nikolay, Jimmy Kihara, Elses Simiyu, V. Garn, Mathew C. Freeman, 

Mariam T. Mwanje, Dunstan A. Mukoko, Simon J. Brooker, Rachel L. Pullan, 

Sammy M. Njenga andCharles S. MwandawiroParasites & Vectors20169:408, 2016 

Oliveira, D.M., Silva-Teixeira, D.N., Carmo S.A., Goes, A.M. (1998). Role of nitric oxide on 

human Schistosomiasis mansoni: upregulation of in vitro granuloma formation by 

Nomega-nitro-l-arginine methyl ester Nitric Oxide, 2, 57–65. 

 

O'Meara WP, Mangeni JN, Steketee R, Greenwood B Changes in the burden of malaria in 

sub-Saharan Africa. Lancet Infect Dis. 2010 Aug; 10(8):545-55. 

Oyeniran O. A., Ojurongbe O., Oladipo E.K.,Afolabi A.Y., Ajayi O.O.Oloke A.A. (1984). 

Intestinal Parasitic Infection among Primary School Pupils in Osogbo Nigeria. xx 

ICAIR, Life Systems, IncCriteria Document on Giardia, U.S. EPA, Washington, DC. 



45 
 

Oyiengo, Laura Bonareri (2012). A study of the prevalence of intestinal parasites, in 

preschool children in Kibera, Nairobi University of Nairobi, Kenya.  

Pan American Health Organization (PAHO) (2011). Prevalence and intensity of infection of 

soil-transmitted helminths in Latin America and the Caribbean Countries: Mapping 

at second administrative level 2000-2010. Washington, DC. 

Pawlowski ZS, Schad GA, Stott GJ, (1991). Hookworm Infection and Anemia - Approaches 

to Prevention and Control. Geneva: World Health Organization. 

Perroncito E. (2008). Helminthological observations upon the endemic disease developed 

among the labourers in the Tunnel of Mount St Gothard. Queckett Journal of 

Microscopy Club. 1880; 6:141–148. East Afr J Public Health. Aug;5(2):86-9. 

Personal Communication, Charles Odongo, Head of Children Department, Kisumu (2014). 

Peter J. Hotez, Paul J. Brindley, Jeffrey M. Bethony, Charles H. King, Edward J. 

Pearce, and Julie Jacobson (2008). Helminth infections: the great neglected tropical 

diseases. J Clin Invest. 118(4): 1311–1321.  

Pullan RL, Smith JL, Jasrasaria R, Brooker SJ. Global numbers of infection and disease 

burden of soil-transmitted helminth infections in 2010. Parasit Vectors.  

Hotez P. (2008). Hookworm and poverty. Ann N Y Acad Sci. ;1136:38–44. 

Ravdin, J. I. ,(1995). Amebiasis (Review). Clin. Infect. Dis. 20: 1453-1466. 

Ranjit N, Zhan B, Hamilton B, Stenzel D, Lowther J, Pearson M, Gorman J, Hotez P, Loukas 

A. (2009).  Proteolytic degradation of hemoglobin in the intestine of the human 

hookworm Necator americanus.. J Infect Dis.  199(6):904-12. 

R.N. Chunge, N. Nagelkerke, P.N. Karumba, N. Kaleli, M. Wamwea, N. Mutiso, E.O. 

Andala, J. Gachoya, R. Kiarie, S.N. Kinoti (1991) Implementing school malaria 

surveys in Kenya: towards a national surveillance system 

Roma B and Worku S. (1997). Magnitude of Schistosoma mansoni and Intestinal helminthic 

infections among school children in Wondogenet Zuria, Southern. Ethiopia. Ethiop J 

Health Dev 11: 125-129. 

http://www.researchkenya.or.ke/search/universities/?q=University+of+Nairobi%2C+Kenya
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hotez%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=18382743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brindley%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=18382743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bethony%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=18382743
https://www.ncbi.nlm.nih.gov/pubmed/?term=King%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=18382743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pearce%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=18382743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pearce%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=18382743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pearce%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=18382743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobson%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18382743


46 
 

S. Brooker, , N. Peshu, P.A. Warn,M. Mosobo, H.L. Guyatt, K. Marsh and R.W. Snow 

(1999). The epidemiology of hookworm infection and its contribution to anaemia 

among pre-school children on the Kenyan coast. The Wellcome Trust Centre for the 

Epidemiology of Infectious Disease, University of Oxford, South Parks Road, Oxford 

OX1 3PS, UK.1999.  

Nagi S, Chadeka EA, Sunahara T, Mutungi F, Justin YKD, Kaneko S, et al. (2014) Risk 

Factors and Spatial Distribution of Schistosoma mansoni Infection among Primary 

School Children in Mbita District, Western Kenya. PLoS Negl Trop Dis 8(7): e2991.  

Sakti H, Nokes C, Hertanto WS, Hendratno S, Hall A, Bundy DA, Satoto (1999). Evidence 

for an association between hookworm infection and cognitive function in Indonesian 

school children. Trop Med Int Health.; 4:322–334. 

Salem, G., van de Velden, L., Laloe, F., Maire, B., Ponton, A., Traissac, P., Prost, A. (1994). 

Intestinal parasitic diseases and environment in Sahelo-Sudanese towns: the case of 

Pikine (Senegal) [Abstract]. [French] Revue d Epidemiologie et de Sante Publique, 

42(4):322-33. 

Scott, R. A, Lhatoo, S. D. and Sander J. W. (2001). The treatment of epilepsy in developing 

countries: where do we go from here? Bulletin of the World Health 

Organization.79:344–351. 

Scrimshaw, N. S., Taylor, C. E. and Gordon, A.J.E. (1968). Interactions of Nutrition and 

Infection. WHO monograph series no. 57. World Health Organization, Geneva, 

Switzerland. 

Shaw JG, Friedman JF.(2011). Iron deficiency anaemia: focus on infectious diseases in lesser 

developed countries.  

Singh, S.P., Singh, R. and Ahmad, N., (2014). A comparative study of complications of vivax 

and falciparum malaria in Dehradun, India. Int. J. Res. Med. Sci. 2:117-121. 

Sleigh AC, Mott KE. (1986). In: Epidemiology and Control of Tropical Diseases (Clinics in 

Tropical Medicine and Communicable Diseases, Volume 1) Gilles HM, editor. 

London, UK: W.B. Saunders Co;. 643–670. (Schistosomiasis). 

http://trstmh.oxfordjournals.org/search?author1=S.+Brooker&sortspec=date&submit=Submit
http://trstmh.oxfordjournals.org/search?author1=N.+Peshu&sortspec=date&submit=Submit
http://trstmh.oxfordjournals.org/search?author1=P.A.+Warn&sortspec=date&submit=Submit
http://trstmh.oxfordjournals.org/search?author1=M.+Mosobo&sortspec=date&submit=Submit
http://trstmh.oxfordjournals.org/search?author1=H.L.+Guyatt&sortspec=date&submit=Submit
http://trstmh.oxfordjournals.org/search?author1=K.+Marsh&sortspec=date&submit=Submit
http://trstmh.oxfordjournals.org/search?author1=R.W.+Snow&sortspec=date&submit=Submit


47 
 

Snow, R., Okiro, E., Gething, P., Atun, R.andHay, S.(2010). Equity and adequacy of 

international donor assistance for global malaria control: an analysis of populations 

at risk and external funding commitments. Lancet376, 1409–1416. 

Snow, R. W., Amratia, P., Kabaria, C. W., Noor,A.M. and Marsh, K. (2012). The changing 

limits and incidence of malaria in Africa: 1939–2009.Adv Parasitol, 78: 169-262, 

http://dx.doi.org/10.1016/B978-0-12-394303-3.00010-4 

Sorsa S., Kidanemariam T., Erosie L. (2002). Health problems of Street Children and Women 

in Awassa, Southern Ethiopia. Ethiopian Journal of Health Development, 16 (2): 

129-137 

Stanley SL: Amoebiasis. Lancet. (2003). 361: 1025-1034. 10.1016/S0140-6736(03)12830-9. 

Steinmann P, Keiser J, Bos R, Tanner M, Utzinger J. (2006). Schistosomiasis and water 

resources development: systematic review, meta-analysis, and estimates of people at 

risk. Lancet Infect Dis.; 6:411–425. [PubMed]. 

Stella Kepha Email author, Birgit Nikolay, Fred Nuwaha, Charles S. Mwandawiro, Joaniter 

Nankabirwa, Juliet Ndibazza, Jorge Cano, Damaris Matoke-Muhia, Rachel L. Pullan, 

Elizabeth Allen, Katherine E. Halliday and Simon J. Brooker (2016). Plasmodium 

falciparum parasitaemia and clinical malaria among school children living in a high 

transmission setting in western Kenya Malar J. 15: 157. 

Savioli L, Smith H, Thompson A. Giardia and Cryptosporidium join the „Neglected Diseases 

Initiative‟. Trends Parasitol. 2006;22(5):203–8.  

Stephenson, L., Latham, M., Adams, E., Kinoti, S. and Pertet, A. (1993). Physical fitness, 

growth and appetite of Kenyan schoolboys with hookworm, Trichuris trichiura and 

Ascaris lumbricoides infections are improved four months after a single dose of 

albendazole. Journal of Nutrition, 123, 1036–1046. 

Stephenson, L. S., Latham, M. C., and Ottesen, E. A. (2000). Global malnutrition. 

Parasitology 121 Suppl: S5-22., S5-22. 

Stevens GA, Finucane MM, De-Regil LM, Paciorek CJ, Flaxman SR, Branca F. (2013). 

Global, regional, and national trends in haemoglobin concentration and prevalence of 

http://scholar.google.com/scholar?q=%22author:RW%20Snow%22
http://scholar.google.com/scholar?q=%22author:P%20Amratia%22
http://scholar.google.com/scholar?q=%22author:CW%20Kabaria%22
http://scholar.google.com/scholar?q=%22author:AM%20Noor%22
http://scholar.google.com/scholar?q=%22author:K%20Marsh%22
http://elifesciences.org/lookup/external-ref/doi?access_num=10.1016/B978-0-12-394303-3.00010-4&link_type=DOI
http://elifesciences.org/lookup/external-ref/doi?access_num=10.1016/B978-0-12-394303-3.00010-4&link_type=DOI
http://elifesciences.org/lookup/external-ref/doi?access_num=10.1016/B978-0-12-394303-3.00010-4&link_type=DOI
http://dx.doi.org/10.1016/B978-0-12-394303-3.00010-4


48 
 

total and severe anaemia in children and pregnant and non-pregnant women for 

1995–2011: a systematic analysis of population-representative data. Lancet Glob 

Health; 1:E16–E25. doi:10.1016/S2214-109X(13)70001-9. 

Stoltzfus RJ, Albonico M, Chwaya HM, (1996). Hemoquant determination of hookworm-

related blood loss and its role in iron deficiency in African children. American 

Journal of Tropical Medicine and Hygiene. 55:399–404 

Swarbrick, A., Lim, R.L., Upcroft, J.A., Stewart, T.S. (1997). Nucleotide variation in the 

cytidine triphosphate. 

Tadesse, G. (2005). Prevalence of intestinal helminthic infection associated risk factors 

among school children in Babile town eastern Ethiopia. Ethiop. J. Health Dev., 19: 

140-147. 

Trans R Soc Trop Med Hyg. (1990). 84 Suppl 2(2006):1-65 McKenzie FE: Reader technique 

as a source of variability in determining malaria parasite density by microscopy. 

Malar J. 5: 118-10.1186/1475-2875-5-118.  

Trans R Soc Trop Med Hyg. 1990; 84 Suppl 2:1-65 Clinical profile of falciparum malaria in 

a tertiary care hospital. J Indian Med Assoc. 2000 Apr; 98(4):160-2, 169. 

UNDCCP (2007). World Drug Report 2007, New York: 

Unger A., Riley L. (2007). Slum Health: From Understanding to Action. PLOS Medicine. 

UNICEF. The state of the world‟s children, 2012: Excluded and invisible: United Nations 

Publications Report No. 9280639161. 

UNICEF. United Nations Children‟s Fund. (2005). The State of the World‟s Children (2006). 

UNICEF, New York; 40-41 

United Nations Office for Drug Control and Crime Prevention UNODCCP (1997) Street 

Children Report, Oxford University Press, Oxford. 

Watkins, W.E. and Pollitt, E. (1997). “Stupidity or worms": do intestinal worms impair 

mental performance? Psychological Bulletin 121: 171-191. 

WHO (2010) PCT Databank. Geneva, World Health Organization. 



49 
 

WHO (1987). Prevention and Control of Intestinal Parasitic Infections. Tech. Rep. 749, 

Geneva, Switzerland. 

World Health Organization. Report of the WHO/UNICEF/UNU Consultation on Indicators 

and Strategies for Iron Deficiency and Anemia Programmes. Geneva WHO 1994. 

WHO, (1997). WHO/PAHO/UNESCO Report of A Consultation of Experts on Amoebiasis. 

Mexico City, Mexico. 1-4. 

WHO (1992). The Control of Schistosomiasis: Report of the Expert Committee. WHO 

Technical Report Series 830. 

WHO (1998). Control of Tropical Diseases. WHO, Geneva, Switzerland. 

WHO (2003) WHO Report, Global Tuberculosis Control, Surveillance, Planning, Financing, 

WHO/CDS/TB/2003.316. 

WHO (2011). World Malaria Report. WHO, Geneva. 

WHO (2015). World Malaria Report. WHO, Geneva 

WHO Division of Control of Tropical Diseases (1990). Severe and complicated malaria. 

Transactions of the Royal Society of Tropical Medicine and Hygiene,84(Suppl. 

2),1S65S. 

WHO (2012). Schistosomiasis: population requiring preventive chemotherapy and number of 

people treated in 2010. Wkly Epidemiol Rec.; 87:37–44. [PubMed]. 

WHO Technical Report Series. (2002) WHO Prevention and control of schistosomiasis and 

soil-transmitted helminthiasis: report of a WHO expert committee. (No. 912):1–57. 

WHO, (1991). Maternal Health and Safe Motherhood Programme. Prevention and 

Management of Severe Anaemia in Pregnancy. Report of a Technical Working 

Group, 20–22 May 1991, Geneva, Switzerland. World Health Organization, Geneva, 

WHO/FHP/MSM/93.5. 

WHO, (1998). Guidelines for the Evaluation of Soil-Transmitted Helminthiasis and 

Schistosomiasis at Community Level. A Guide for Managers of Control 

Programmes. Geneva: World Health Organization. WHO/CTD/SIP/98.1 



50 
 

Woan J, Lin J, Auerswald C. (2013). The health status of street children and youth in low- 

and middle-income countries: a systematic review of the literature. J Adolesc Health. 

Sep; 53(3):314-321.e12. doi: 10.1016/j.jadohealth.2013.03.013. Epub 2013 May 22. 

World Health Organisation (2002). Prevention and Control of Schistosomiasis and Soil 

Transmitted Helminthiasis. WHO Technical Report Series; 912:57 

World Health Organization (WHO). (1987). Prevention and control of intestinal parasitic 

infections. WHO technical report series, No 749. 

World Health Organization (WHO). (2012). World Malaria Report. Retrieved 

fromhttp://www.who.int/malaria/publications/world_malaria_report_2012/en/index.h

tml 

WHO, Vitamin and Mineral Nutrition/Anemia, 2011. 

World Health Organization (2010). First WHO report on neglected tropical diseases: 

Working to overcome the global impact of neglected tropical diseases. World Health 

Organization. 

Worldwide Prevalence of Anaemia 1993–2005. Geneva: World Health Organization, 2008.  

World Health Organisation (1997). Report of the Expert Consultation on Amoebiasis, April 

1997 

World Health Organization (2014) Soil-transmitted helminthiases: number of children treated 

in 2012. Weekly epidemiological record 89: 133–140. 

 

 

 

 

  

http://www.who.int/malaria/publications/world_malaria_report_2012/en/index.html
http://www.who.int/malaria/publications/world_malaria_report_2012/en/index.html
http://www.who.int/malaria/publications/world_malaria_report_2012/en/index.html


51 
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APPENDIX 1: CONSENT FORM 
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satisfactorily. I understand that I can change my mind at any stage and it will not affect the 
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Please insert the boxes below or add others where relevant  

  Yes    No   please tick  I agree to participate/allow the child to take part in this research 

  Yes    No   please tick I agree to blood  and stools samples being stored 
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I certify that I have followed all the study specific procedures described in the SOP for 
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Designee/investigator‟s name:   ________________________Time ____________ 

 

 


