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ABSTRACT 

BACKGROUND. Inadequate water supply and sanitation adversely affect the health 

and socio-economic development of communities and place them at risk of 

contracting S. haematobium and soil transmitted helminths (STH). 

 

AIM. The aim of the study was to determine if improved water and sanitation 

infrastructure has had an impact on the prevalence and intensity of schistosomiasis 

and soil transmitted helminths in female pupils aged 10-12 years attending primary 

schools in Ugu district, KwaZulu-Natal.  

 

METHODS. A descriptive cross-sectional study was conducted in Ugu district 

amongst primary school pupils from 18 randomly selected. Kato-Katz and urine 

centrifugation techniques were used to analyze stool and urine samples respectively. 

A structured questionnaire was used to collect water contact information, and one 

stool sample and three consecutive day’s urine samples, were collected from each 

participant. Information on sanitation and water infractructure in communities was 

obtained through interviews with community ward councillors. Same analysis were 

done on the data from 1998 Parasite Control Programme (PCP) and findings used to 

compare with current study’s findings.  

 

Results. Amongst the 1057 pupils interviewed, prevalence of Ascaris lumbricoides 

and Trichuris trichiura was 25% and 26% respectively, and corresponding mean 

intensities of infections were 21 and 26 eggs per gram. The prevalence of 

Schistosoma haematobium was 32.2% and the mean intensity of infection was 60 
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eggs/10ml. When asked whether pupils knew about schistosomiasis, whether they 

had had red urine in the past week and if they had ever had dysuria, 60%, 9% and 

22% respectively, answered in the affirmative. The 15 Ugu ward councillors reported 

improved access to safe water and sanitation.  

 

CONCLUSION. Improved service delivery is likely to have contributed to reduced 

prevalence of STHs. However, a third of the study samples and a quarter of the 

study sample was infected with S. haematobium and STHs respectively. 
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Chapter One: Introduction 

1.1 BACKGROUND 

1.1.1 Introduction to Schistosomiasis (parasitic disease caused by flatworms) 

 

The global prevalence of urogenital schistosomiasis (Schistosoma haematobium) is 

estimated to be about 200 million with 500 – 600 million people from 74 developing 

tropical countries at risk of being infected due to inadequate sanitary facilities, as a 

result of poverty, poor housing, and substandard hygiene (World Health 

Organization, 2005; World Health Organization, 2008). Approximately eighty percent 

of those infected with schistosome species are in Sub-Saharan Africa (World Health 

Organization, 2005, World Health Organisation, 2006). The seventy four countries 

where schistosomiasis is reported include the Middle East, South America, South-

East Asia, and particularly Africa, where its  impact has negative short and long-term 

consequences for development (World Health Organization, 2005).  

 

In general, the growth and survival of schistosome parasites and their snail 

intermediate hosts are sensitive to changes in environmental patterns (World Health 

Organization, 2009). Previous studies have revealed that there is evidence that 

Schistosoma mansoni in South Africa extends from Messina in the Northern 

Province down to Port St. Johns and East London in the Eastern Cape, whereas low 

prevalences were reported in the Rustenburg area of North – West province and in 

the Bronkhorstspruit region in Gauteng (Vermeulen et al., 1997). High infections 

(>70%) were reported in Barberton and Nkomazi, Mpumalanga (Vermeulen et al., 

1997). In KwaZulu – Natal, only Umbumbulu and Mtunzini had prevalences of 51 – 
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70% and lower prevalences presented in the coastal regions of Ubombo, Lower 

Umfolozi, Lower Tugela, Inanda, Umzinto and Port Shepstone (Schutte et al., 1995). 

The distribution of S. haematobium is broader than that observed for S. mansoni with 

the highest prevalences (70.0% – 100%) observed in the Northern Province, 

Gauteng, North West Province, Mpumalanga and KwaZulu – Natal (Schutte et al., 

1981, Moodley et al., 1999). 

1.1.2 Epidemiology of schistosomiasis 
 

Schistosomiasis is caused by infection with blood-flukes of the genus Schistosoma 

and is endemic in South Africa. Leder and Weller divide the schistosome species 

into three major species and two less common species which produce infection in 

humans: of the major species, S. mansoni and S. japonicum can provoke intestinal  

and hepatic complications and S. haematobium predominantly leads to renal and 

bladder sequelae, although occasionally it results in liver disease (Leder and Weller, 

2012). The pulmonate snails Bulinus africanus and Bulinus globosus serve as 

intermediate hosts for S. haematobium which is the most prevalent schistosome in 

KwaZulu-Natal, although S. mansoni has a more focal distribution (Johnson and 

Appleton, 2005).  

 

Schistosomiasis is also known as a “water-body contact disease” since it is 

transmitted through skin contact with contaminated water bodies. The lifecycle of 

schistosomes involve a warm-blooded vertebrate definitive (final) host in which the 

parasite undergoes sexual reproduction, releasing eggs which are then released 

from the body with urine and stool, and an aquatic snail (intermediate host of Bulinus 

spp.), in which the larvae released from the egg undergoes development in the snail 

in an infective cercariae larvae which enter the snail host from where they are 
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released into the water as miracidiae, and infect their human host (Center for 

Disease Control and Prevention, 1994). The adult male and female S. haematobium 

flukes live in the portal veins draining the urinary and female genital tracts, and those 

of S. mansoni live in the veins draining the lower intestine and rectum. About half the 

S. haematobium eggs laid by the female pass into the bladder where they are 

released to the outside with urine starting the cycle over again, S. haematobium 

eggs are trapped in the vagina, cervix, or uterus. S. mansoni live in the lower 

intestine/rectum and the eggs are released with stool to start the cycle over again.  

 

Approximately one third of the women infected with Schistosoma spp. have genital 

diseases (Poggensee et al., 2001) resulting in a variety of vulvar and perineal 

diseases including ulcerative, fistulous or wart-like lesions. The genital 

manifestations resemble cancer-like lesions and the various sexually transmitted 

diseases (Poggensee et al., 2001; Leutscher et al., 2008).  

 

Several studies have indicated that genital manifestations of schistosomiasis may 

make women susceptible to human immunodeficiency virus (HIV) infection (Kjetland 

et al., 2006) and because S. haematobium affects the urinary and genital tracts, it 

has been renamed urogenital schistosomiasis (World Health Organization, 2010). S. 

mansoni eggs are transported by blood to organs such as the lungs and liver (Center 

for Disease Control and Prevention, 1994).  

1.1.3 Introduction to Soil Transmitted Helminth (STH)  
 

Soil transmitted helminths (STHs) are linked to lack of sanitation. They are prevalent 

in countries where temperatures are conducive to their survival and where there is 

poverty, hence they are widely distributed in tropical and subtropical areas (World 
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Health Organisation, 2013). Humid, warm and moist temperatures in these regions 

(Crompton, 1989) enable fast conversion of freshly deposited infertile eggs into 

fertile infective eggs (A. lumbricoides and T. trichiura) or infective larvae (Hookworm 

spp.). 

 

An estimated 3.8 billion people are infected with STH species (Crompton, 1999; 

Hotez et al., 2008) with more recent estimations showing that 1,221 million people 

are infected with A. lumbricoides, 795 million with T. trichiura and 740 million people 

with hookworms (de Silva et al., 2003; Hotez et al., 2008). Children are the most 

affected and live in poor or malnourished populations which result in morbidity and 

mortality (Hong et al., 2006). Hong et al, further noted that inadequate hygiene, poor 

health care systems and facilities, social instability, civil war, and natural disasters 

make the situation worse, and hence poverty and STHs are closely linked (Hong et 

al., 2006). 

1.1.4 Epidemiology of STHs 
 

Soil transmitted helminths are caused by intestinal nematodes, hookworms 

(Ancylostoma duodenale and Necator americanus), the roundworm (Ascaris 

lumbricoides), the whipworm (Trichuris trichiura), and the threadworm (Strongyloides 

stercoralis) (Olsen et al., 2009, de Silva et al., 2003, Bethony et al., 2006). A more 

recent estimate from that of de Silva et al above is that 4.5 billion people are at risk 

of infection with one of the three common STHs (hookworm, roundworm and 

whipworm) (Utzinger and Keiser, 2004). Tapeworms are cestodes and although they 

are soil transmitted, they also require an animal intermediate host (Center for 

Disease Control and Prevention, 1994). 
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Victims contract infection after ingestion of eggs from contaminated soil or food (A. 

lumbricoides and T. trichiura), or through active penetration of the skin by infective 

larval stages of the parasite present in contaminated soil (Hookworm spp.). STHs do 

not reproduce inside a person’s body but require the external environment for the full 

infection cycle to occur. They grow in the host into mature worms and produce eggs, 

therefore each case of the presence of a helminth in a person’s body is as a result of 

an infectious event, the consequence of unsanitary defaecation when helminth eggs 

are released back into the soil. (Ziegelbauer et al., 2012). 

1.2 Rationale for study 
Little is known about the current situation of schistosomiasis and STHs in Ugu 

District. A similar study in the study area (Ugu District) was last done in 1998 - 2000 

by the Parasite Control Programme (PCP) group whose results are compared with 

those from our study. Since 2005 there has not been a study on the prevalence and 

intensity of schistosomiasis and STHs on young pupils in KwaZulu-Natal. The 

province of KwaZulu Natal is the worst affected province in the world by HIV with a 

prevalence of 50% and it is mostly youth that is infected (Ugu District HIV and AIDS 

Strategic Plan, 2008, de Klerk et al., 2012) and KwaZulu-Natal also is endemic for 

schistosomiasis and STHs (Saathoff et al., 2004a, Saathoff et al., 2004b).  

 

Some studies have reported a relationship between schistosomiasis and HIV in 

adults, and HIV infection has been shown to increase risk of infection by three times 

amongst schistosomiasis infected women (Kjetland et al., 2006b, Secor, 2006, 

Chenine et al., 2008). Fighting the spread of HIV requires that other infections that 

may possibly increase one’s chances of infection be combatted. In order to 
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recommend mass drug administration for helminth infections and to be able to 

identify focal areas within the district, a study such as this is needed. 

 

Schistosomiasis is one of the major causes of childhood morbidity in Africa and it 

negatively affects the nutrition, education, development and productivity of infected 

children (World Bank, 2003, Hotez, 2008). Helminths parasitizing humans can 

destroy the organs and tissues in which they live and compete for nutrients with the 

human host (Muller et al., 2011).  

 

A study in Kenya showed that praziquantel treatment improved mental test scores, 

attentive test scores and concentration test scores whereas before treatment, all 

three scores had been worse amongst children with increased egg counts (Kimura et 

al., 1992).  

 

The current WHO framework for schistosomiasis control recommends school-aged 

children (including those who are not enrolled at school), adolescents, women of 

childbearing age and other high-risk groups to be major targets for systematic 

regular treatment (World Health Organisation, 2002a). Annual mass treatment 

should be administered to school age children and/or adults if the schistosomiasis 

prevalence is more than fifty percent but in a case where prevalence is below fifty 

percent but above ten percent then mass treatment of all community biennially 

(World Health Organisation, 2002a).  
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1.3 Aim of research 
 

To determine if improved water and sanitation infrastructure in Ugu District has had 

an impact on the prevalence and intensity of schistosomiasis and soil transmitted 

helminths, amongst female pupils aged 10-12 years in primary schools within the 

Ugu district, KwaZulu-Natal. 

1.4 Specific objectives of research 
 

1. To determine the prevalence of schistosomiasis and soil transmitted 

helminths in pupils 10-12 years age attending schools in Ugu district. 

2. To determine the intensity of schistosomiasis and soil transmitted helminths 

amongst investigated pupils. 

3. To investigate factors influencing pupils’ river water contact. 

4. To review the status of sanitation in communities surrounding schools 

investigated in the Ugu district.  

5. To consider the accessibility of clean water in communities surrounding 

investigated schools in the area. 

6. To describe changes in the prevalence and intensity of helminth infections in 

Ugu District that has occurred between the years 1998 and 2010. 

1.5 Assumptions underlying the study 
 

1. Water accessibility and sanitation infrastructure in communities should have 

improved in Ugu District since the last time a similar study was undertaken by the 

Parasite Control Programme (PCP) was between 1998 and 2000. Since then water 

accessibility and the sanitation infrastructure have been targetted as part of 

government Reconstruction and Development (RDP) policy (Ugu District 
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Municipality, 2011). According to the annual reports from the Ugu District 

Municipality, various projects have sought to ensure that all the communities are 

able to have these basic services (easily accessible water and proper sanitation) in 

their homes (de Klerk et al., 2012). This study therefore explored if access to water 

and sanitation has improved in the study area. 

 

2. Prevalence and intensity levels of helminth infections amongst pupils should have 

declined when compared to those from the PCP study, 1998-2000. This assumption 

arises from an understanding that if the living conditions and socio-economic status 

of the community has improved since then there should be less contact with unclean 

water and improved sanitation and less unhygienic practices in the area.   

 

3. Although this study only investigates young girls 10-12 years of age, findings from 

this group can be extrapolated to other primary school pupils in the Ugu District. The 

prevalence of helminth infection in children of primary school age is similar (Adams 

et al., 2005) and both boys and girls aged 10-12 years are known to be the group 

that is at high risk (World Health Organisation, 2002c). 

1.6 Operational Definitions Used 
 

1. Schistosomiasis: Schistosomiasis is an infection/disease caused by several 

species of trematodes. In this report, this term is used to refer to urogenital 

schistosomiasis infection, which is caused by the fluke, Schistosoma haematobium 

(World Health Organisation, 2002a). Schistosomiasis is commonly known as 

bilharzia (Isichenene in Zulu, which is the vernacular language within Ugu district). 
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2. Soil Transmitted Helminths (STHs): STHs are a class of intestinal worms that 

are transmitted through contaminated soil. In this study the term is used to refer to 

the two helminths found in the study. That is the roundworm Ascaris lumbricoides 

and the whipworm Trichuris trichiura. 

3. Sanitation: Is generally the proper disposal of sewage wastewater aimed at 

preventing human contact from any agents that may cause disease (Fincham, 

2001a). In this study, the term sanitation is used to refer to safe and clean VIP toilets 

in households. 

4. Water accessibility: In this report water accessibility refers to the ability of 

various communities to access clean safe water from their households usually 

through standpipes not far from their homes or reticulated water in their homes. 

5. Township: A densely populated urban area on the periphery of a city 

6. Rural area: An area located outside the city, mostly underdeveloped that has a 

low population density. 

7. Urban area: Areas found within cities characterized by high-density populations. 

1.7 Organisation of the report 
 

Chapter One provides an introduction to the study as well as the background to the 

helminth infections that are being investigated in this study (schistosomiasis and 

STHs), and their epidemiology globally, nationally and also locally i.e. in the study 

area which is Ugu District Municipality, KwaZulu-Natal, South Africa. In this Chapter, 

the aims, objectives, and assumptions are also outlined. 

 

Chapter Two is the literature review which reviews the prevalence and intensity of 

schistosomiasis and STHs from studies on schistosomiasis and STHs and the 
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epidemiology globally, nationally and also locally i.e. in the study area which is Ugu 

District Municipality, KZN, South Africa. It includes information from the Parasite 

Control study in Ugu District from 1998-2000. A further review is of water and 

sanitation availability and accessibility to water by communities in Ugu. The socio-

economic status within this community and the role of the MDGs in respect of the 

socio-economic status of the community are considered. 

 

Chapter Three describes the type of research undertaken, the study design and the 

study population. This chapter sets out the sampling framework and issues 

considered when selecting the schools. It describes the type of samples collected, 

transportation and management of the samples as well as the computer software 

and the methods used to analyse the data. It explains the recruitment and training of 

fieldworkers and describes the data management. Finally the issues of ethical 

clearance and informed consent from parents and assent from participants are 

presented. 

 

Chapter Four is a compilation of the results in terms of the objectives of thisstudy. 

 

Chapter Five discusses the results and considers the results of various other similar 

studies. 

 

Chapter Six contains the conclusions and recommendations of this study. 

 

References and appendices follow. 
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Chapter Two: Literature Review 

2.1 Introducing the Problem 

2.1.1 Problem of STHs and Schistosomiasis 
 

Whether the infection with schistosomiasis becomes severe and causes morbidity 

depends on the fate of the eggs which remain trapped in tissues of various organs in 

the body. It has been shown repeatedly that treatment with recommended drugs by 

WHO (anthelminthic drugs) reverses the morbidity resulting from infection with 

schistosomiasis (World Health Organisation, 2002a). Studies have shown that 

quantitative improvements in periportal fibrosis, hepatomegaly, and splenomegaly 

have been observed, as well as improvements in physical fitness, appetite, and 

school performance (Kimura et al., 1992, Terer et al., 2013). Further deterioration in 

iron status is prevented by treatment with anthelminthic drugs and iron 

supplementation improves reduced iron status (World Health Organisation, 2002a). 

However this reversal of effect of infection is not always guaranteed. 

 

Some studies suggest that schistosomiasis may play a role as a risk factor for HIV 

infection, and that helminth infections in general, negatively affect the immune 

system of HIV infected persons (Poggensee and Feldmeier, 2001). Studies done on 

older women have shown that symptoms similar to those of Sexually Transmitted 

Diseases (STDs) may actually be caused by schistosomiasis and may possibly be 

irreversible (Kjetland et al., 2005, Leutscher et al., 2008) since praziquantel only kills 

the worm but treatment has no effect on the lesions (Kjetland et al., 2008). 

 

Therefore it is assumed that by identifying the problem geographical areas, and 

treating the infected individuals at an early age, such damage may be prevented. It is 
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generally thought that the sooner treatment is given, the higher the chances of 

reversing organ damage (World Health Organisation, 2002b). It has also been 

estimated that 16 million women will acquire the genital manifestations of S. 

haematobium infection and that, if cured, 120 000 new cases of HIV could be 

averted through regular praziquantel treatment (tablets used for the treatment of 

schistosomiasis) in the next decade (Feldmeier et al., 1994, Hotez et al., 2009) 

2.1.2 Children as Targets 
 

Intensity of infection with schistosomiasis (S. haematobium and S. mansoni) and Soil 

Transmitted Helminths (A. lumbricoides, T. trichuris and Hookworm spp.) generally 

peaks in school-going children (World Health Organisation, 2002a). Children have 

the highest prevalences and intensity of these infections and are also very 

vulnerable to the effects of worm infections (Saathoff et al., 2004a).  Dating  as far 

back as the 1920s it was recognised that high schistosomiasis prevalences and 

intensities were widespread in South Africa and that the disease produced ill-effects, 

particularly in children (Leipoldt, 1937). Surveys in the 1970s and 1980s by Schutte 

in KwaZulu-Natal and by Evans in Mpumalanga, revealed high infection rates for 

STHs with the result that the extent of the parasite burden on children living in rural 

areas of the country began to be appreciated (Schutte et al., 1977, Schutte et al., 

1981, Evans et al., 1987).  

 

More recent studies by Fincham and team have shown similarly high STH infection 

rates in the Western Cape (Fincham, 2001b, Fincham et al., 1996). In endemic 

areas, a pattern has been observed that most children are infected with two or more 

different species (Kvalsvig, 1994). Children are particularly vulnerable because they 

play in sand and swim/play in contaminated fresh water. Since these worm infections 
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cause ascariasis, trichuriasis and hookworm, and are transmitted from person to 

person through contamination of the soil with human waste/faeces, children are 

frequently exposed to these infections. Schistosomiasis is transmitted through water 

contact in rivers and dams that have been polluted with urine and faeces. As a result 

children who play or wash clothes in rivers or fetch water will be at high risk and 

since these children are usually over six years of age, the highest intensity level is 

found between the ages of eight and fourteen years (Kvalsvig, 1994). 

 

At a symposium on schistosomiasis in 1934, Pijper gave an account of the clinical 

pathology of S. haematobium infection in both children and adults and (Kieser, 1934) 

described the deleterious effects of schistosomiasis on the performance of 

schoolchildren, and these reports were confirmed by previous findings (Loveridge et 

al., 1948, Muller et al., 2011). However, although many years have elapsed, the 

prevalence of schistosomiasis and other helminth problems in South African school 

children and cost-effective strategies for control and prevention are poorly 

understood (Voster et al., 1997). Surveys in KwaZulu-Natal by the PCP group 

revealed that schistosomiasis prevalence peaks at the ages of 10-15 years whereas 

STH infections peak at a slightly younger age, 5-10 years (Appleton and Kvalsvig, 

2006a). Worm burdens (intensities of infection) show a similar age/frequency 

distribution (Appleton and Kvalsvig, 2006a). 

2.1.3 Impact of helminth infections on children 
 

The burden of disease resulting from infection with soil transmitted helminths (A. 

lumbricoides, T. trichiura and the hookworms Necator americanus and Ancylostoma 

duodenale) has been calculated by classifying the spectrum of possible 

consequences of infection into defined disease states (World Health Organisation, 
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2002a). According to this WHO document, such classification is based on two worm 

burden thresholds – lower thresholds above which there are detrimental effects on 

physical fitness and school perfomance, which may be temporary or permanent, and 

a higher threshold above which there is a risk of clinically overt illness (World Health 

Organisation, 2002a). 

 

STH infections may cause malabsorption of nutrients, loss of appetite, discomfort 

and intestinal obstruction (ascariasis), and diarrhoea and Hookworm causes 

anaemia (Kvalsvig, 1994). They hinder physical (ascariasis) and intellectual 

development (hookworms) and impair school performance (trichuriasis) (Kvalsvig, 

1994, World Health Organisation, 2002a).  

 

According to studies on educational perfomance reported by WHO in Jamaican 

school children aged 9-12 years, absenteeism was more frequent among infected 

than uninfected children; the heavier the intensity of infection, the greater the 

absenteeism, to the extent that some infected children attended school for only half 

as much time as their uninfected peers (Nokes at al., 1992, World Health 

Organisation, 2002b). Studies done in Mpumalanga province and at Adams Mission 

in KwaZulu Natal province have shown that children’s activity levels increased after 

treatment for schistosomiasis and that the heavily infected children were found to be 

older for their class than lightly infected or uninfected children (Kvalsvig, 1994). 

In another study conducted on pre-schoolers in southern KwaZulu Natal, behavioural 

observations showed that children became more active, sociable and were happier 

following treatment after being treated twice in one year (Kvalsvig, 1994). 
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2.2 Comparisons of prevalence of helminth infections (STHs) and 

schistosomiasis between Boys and Girls 
 

In studies by Adams and colleagues, the results for boys and girls were combined 

because gender did not influence the prevalence of Ascariasis and Trichuriasis 

significantly (Adams et al., 2005). In an unpublished study done in northern 

KwaZulu-Natal by Saarthoff et al., in 1999, males were about 30% less likely to be A. 

lumbricoides infected than females and they also had lower infection intensities. The 

prevalence of hookworm infections were slightly  (but nevertheless statistically 

significant) higher in male pupils and the prevalence of T. trichiura was nearly 

identical in the two groups (Saathoff et al., 2004a). 

 

Although girls swim less frequently after the age of 14 years (Wolmarans et al., 

2004), they are more likely than boys to be required to fetch water for household 

purposes (Hemson, 2007), thus they continue to be exposed to contaminated water 

even though they no longer swim (Appleton and Maden, 2012). 

 

A study in Kenya found that moderate and heavy intensities of infection with S. 

haematobium were more common in male pupils than in females; however after 

treatment the parasitological cure rates were not associated with gender or age 

(Midzi et al., 2008). 

  

Repeated treatment during childhood reduces the risk of urinary morbidity 

developing in adulthood, and may have long-term effects on re-infection intensities 

and the development of severe morbidities even in areas where control has been 

interrupted for many years (World Health Organisation, 2002b). Hence it is advised 
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that repeated treatment for high-risk groups including women of child-bearing age be 

administered to reduce the risk of urogenital morbidity developing at a later stage. 

2.3 Findings from 1998 Parasite Control Programme (PCP) in Ugu 

District, KwaZulu-Natal 
 

Between the years 1998 – 2000, the KwaZulu Natal Department of Health initiated 

and implemented a Parasite Control Program (PCP) in KwaZulu-Natal and 

monitored the programme in the southern part of KwaZulu Natal province. Amongst 

other objectives it aimed at reducing the prevalence and intensity of common 

parasite infections in the province including soil transmitted helminths and 

schistosomiasis. The study in Ugu District included forty primary schools and 

recruited 798 pupils in 1998, (both boys and girls), 677 pupils in 1999, and 591 

pupils in the year 2000 (age range 5-17 years). Each pupil was interviewed and one 

stool sample collected, while two urine samples were collected over two consecutive 

days. Pupils were treated for STH and schistosomiasis and followed up for two 

consecutive years. 

2.3.1 Prevalence 
 

The PCP study found prevalences of 20.2% S. haematobium, 63.0% Ascaris 

lumbricoides, 59.3% Trichuris trichiura, and 7.0% hookworm infection at baseline in 

1998. These pupils were treated that year and investigated again in 1999 after one 

round of treatment, when the prevalence was reduced to 12.1% for S. haematobium, 

33.1% Ascaris lumbricoides, 47.4% Trichuris trichiura and 2.4% hookworm species. 

 

  



 
 

29 

2.3.2 Intensity 
 

The average mean egg count for S. haematobium was high (56.3, SD 270 

eggs/10ml urine) and after one round of treatment it improved and dropped to 29.6 

eggs/10ml urine. All three soil transmitted helminths that were investigated (A. 

lumbricoides, T. trichiura and Hookworm spp.) were light infections though there 

were few pupils that were moderately infected with all three of these helminths. In 

total 26.7% pupils had single infections with one of the three STHs found in the 

study, double infections were 43.1% and only 5.6% cases had triple geohelminth 

infection. 

2.3.3 Water Contact reported by pupils in PCP survey 
 

The majority of the pupils interviewed reported water contact, 70.0% agreed that 

they fetched water from the river, 51.1% played in the river, half swam in the river, 

49.3% washed clothes in the river and 12.6% had other water contact. These 

findings were also supported by Appleton and Maden when they noted that fetching 

water and washing clothes were among the most frequent domestic activities 

whereas playing and swimming in the  river were the most frequent recreational 

activities (Appleton and Maden, 2012). 

 

Most pupils investigated used river water for domestic purposes and another 28.3% 

used mixed (river and tap) water sources for domestic purposes and only 16.6% 

used clean tap water.  

 

For the purpose of our study we only analysed the results of female pupils aged 10-

12 years to compare with the current prevalence and intensity of helminth infections 

from this study. All findings presented for comparison with the current study are from 
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the PCP data that are therefore for female school children of 10-12 years of age 

(Table 16).  

2.4 Water and Sanitation in Ugu District 
 

Ugu district has thirteen water supply zones which supply the various clusters of the 

community within the district. According to the Ugu District Municipality sector wide 

infrastructure audit final report these supply zones were not always clearly definable 

(de Klerk et al., 2012). 

 

Figure 1: Water supply zones in Ugu district (de Klerk et al., 2012) 
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Sixteen of the total eighteen schools in our study were within the Bhobhoyi water 

supply zone, and two were within the Umtavuna water supply zone. Current 

consumption from the Bhobhoyi Water Works varies from 50Ml/d to 60Ml/d with the 

plant being rated at 54Ml/d. It is predicted that rapid growth of the surrounding rural 

areas of Bhobhoyi into peri-urban developments will see higher demands in the short 

term. Population figures for the whole district show that in 2005 the split between the 

rural and urban water use was in the order of 20% rural and 80% urban (de Klerk et 

al., 2012).  

 

Despite this, areas supplied by the Bhobhoyi water works normally experience water 

shortages during the holiday season (December and January) and this is most felt by 

communities from rural areas. A project has been set up to reduce water shortages 

through augmenting the Umzimkhulu Water scheme, as failure to do so results in 

various supply zones experiencing water shortages (Ugu District Municipality, 2011). 

Despite this, communities around these areas experience water cuts regularly which 

may last for an hour to several hours. During that time, mobile water tankers are 

called in to temporarily supply the affected communities.  

2.5 Accessibilty to Water by community of Ugu district 
 

In terms of the National Government’s definition of backlogs, households must have 

access to a formal water supply within 200 metres walking distance (Department of 

Water Affairs, 2013). This distance is used as a marker that defines whether the 

household does have a Reconstruction and Development Programme (RDP) service 

or not. The RDP is a socio-economic policy framework established by the 

government of South Africa to assist needy and previously disadvantaged 
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communities with various basic services with the intention of improving their health, 

lifestyle and living conditions (Department of Water Affairs, 2013).  

 

Services such as water, sanitation (e.g. toilets), houses, roads, and electricity are 

some of the services that fall under the RDP. Houses within 200m walking distance 

from a formal water supply source were viewed as having access to RDP level of 

service. Houses between 200m and 800m walking distance from the water source 

were viewed as having reduced access to the required RDP level of service and 

those that were further away than 800m were considered to be without any water 

supply (Department of Water Affairs, 2013). 

 

Every household in the urban area of Ugu is fully serviced with water inside the 

house or in the yard. One in three households in Ugu still have difficulty accessing 

clean water, having to travel long distances to get water (Table 1). 

 

Table 1: Access to water services per population in Ugu District (Ugu District 

Municipality, 2011) 

 
Settlement Category 

Serviced 
RDP 

Serviced Below 
RDP 

 
Not 
Serviced 

 
Total No of 
People <200m 200m - 800m 

Formal Urban 
172,114 
(100%) 

- - 172,114 

Informal Residential 
Upgrade 

- 2,219 (64%) 1,257 (36%) 3,476 

Linked Rural Upgrade 68,691 (37%) 73,590 (39%) 44,810 (24%) 187,091 
Good Access Rural 
Upgrade 

34,940 (23%) 45,553 (30%) 73,391 (47%) 153,884 

Limited Access Rural 
Upgrade 

26,993 (33%) 24,512 (30%) 31,256 (37%) 82,761 

Scattered 20,482 (19%) 26,692 (24%) 62,695 (57%) 109,870 

Total 323,222 172,566 213,410 709,197 

Percentage 45.58% 24.33% 30.09% 100.00% 
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2.6 Sanitation status in Ugu 
 

Urban sanitation in Ugu is made up of a combination of waterborne sewerage linked 

to wastewater treatment works (WWTW) and a system of septic tanks. Waterbone 

sewerage coverage in formal urban areas has not yet reached 100% but ranges 

between 40% and 60%, with the exception of Gamalakhe which has sewerage 

coverage of 80%  Due to various economic activities such as tourism that take place 

in urban areas and surrounding suburbs, adequate provision of water and sanitation 

is required.  Backlogs in Ugu include maintenance challenges, and ensuring that one 

hundred percent waterbone sewerage coverage in households is achieved (Ugu 

District Municipality, 2011). 

2.6.1 Rural backlogs in Sanitation in Ugu District 
 

Rural sanitation has many challenges. There is no reliable data spatial or otherwise 

pertaining to either the location or age of Ventilated Improved Pit Latrine Toilets 

(VIPs) constructed within Ugu (Ugu District Municipality, 2011). Regardless of this, 

Ugu District has invested in the improvement of rural sanitation over the past decade 

through its RDP projects.  
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Figure 2: Ventilated Pit Latrine toilet 
 

Houses in rural areas are supplied with VIP toilets by the municipality. These VIPs 

are much better than the long drop toilets that people build themselves, which are 

not safe, smell and are less hygienic. VIP toilets are made of a complete panel kit 

with a stainless steel or wooden door. They have a ventilated pit that comprises a 

ventilated pipe with cowl (Figure 2 above). A small survey (0.2% of total rural 

population) was carried out in 2010 by the municipality of Ugu district to better 

understand the status of rural sanitation within Ugu. 

 

The scope of the survey is summarised as follows: 

The number of households that were surveyed: 241 households (0.2%) of the 

106 008 households in the Ugu Water and Sanitation Development Programme. The 
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average household occupancy (size) was seven people and the survey covered 

1674 people in these households. From this survey, all the houses had VIP toilets 

(76%), only 9% had water on site, and 65% had access to a basic level of water 

supply within 200m of the household. 

 

Table 2: Overall level of the sanitation service of the survey of Ugu household 

Type Percentage 

Ugu VIP 76% 

Informal Long Drop 22% 

None 2% 

 

The survey conducted shows that the majority of households had VIPs (Table 2). 

Only about half of these VIPs were in good condition, 29.0% were in a fair condition 

and 19.0% of them were full. Another striking setback facing the municipality is that 

toilet paper is supposed to be used in VIP toilets but the survey revealed that only 

12.0% used toilet paper and 88.0% used newspaper. As a result of this practice, 

toilets fill up fast, before the end of their lifespan. According to Ugu, findings from this 

survey suggested a backlog of 30.0% in the provision of water and proper sanitation 

in the district (Ugu District Municipality, 2011). 

 

This small survey of rural sanitation indicates that adequate sanitation is not 

available to many households in the Ugu District. 

2.6.2 Sanitation and Water in Schools 

 

Lack of access to clean water and proper sanitation may have an effect on school 

performance. The Department of Education should ensure that all schools in the 
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district have access to clean water on the school premises as well as clean toilet 

facilities, but from visits to the schools the study team discovered that water and 

sanitation were still a huge challenge in some schools. Schools that are located in 

the urban areas have better water and sanitation infrastructure than those located in 

the rural areas, partly due to the well developed facilities found in the coastal urban 

areas (Figure 3). All the urban schools in Ugu district have water closet toilet 

facilities. All rural and semi-rural schools in the district have ventilated improved pit 

latrine toilets but the condition of these toilets varies depending on how well they are 

maintained by the school authorities.   

2.7 Unemployment and income level in Ugu District  
 

Schistosomiasis and STH infections are prevalent especially amongst children from 

poor communities where employment levels are low (Egwunyenga and Ataikiru, 

2005, Hong et al., 2006). South Africa has a high rate of unemployment (Department 

of Public Works, 2011/2012). As a result, many households survive on a minimal 

income. 

According to verbal interviews conducted in July 2010 in Ugu District, the average 

household income was between R600 and R1000 per month in the rural and peri 

urban areas (de Klerk et al., 2012). Many households were supported through social 

government grants. 

2.8 Millenium Development Goals (MDGs) 
 

The Millenium Development Goals are eight goals signed by 189 member states of 

the United Nations in the year 2000, which range from halving extreme poverty to 

halting the spread of HIV/AIDS and providing universal primary education, all by 
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2015 (The General Assembly, 2000). These MDGs aim to advance poverty 

eradication and sustainable development, by rapidly increasing access to basic 

requirements such as clean water, energy, health care, food security and the 

protection of the bio-diversity (World Bank, 2003).  

 

Three of the eight MDGs are directly related to health (reducing child mortality, 

improving maternal health and combating HIV/AIDS, malaria and other diseases) 

(Travis et al., 2004). The United Nations Summit on Sustainable Development, held 

in Johannesburg, South Africa in 2002, revisited the targets set by the Millenium 

Declararion Goal with regard to safe water supply, and extended it to also include 

the provision of sanitation, to ensure that the population lacking safe drinking water 

is cut by half in 2015 (World Summit on Sustainable Development, 2002). The 

inclusion of safe drinking water and sanitation in the MDGs meant that the world 

community at large acknowledged the importance of these two health requirements 

in promoting good health and reducing poverty. 
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Table 3: Contributions of Environmental Health to the UN MDGs (Lutchminarayan, 

2007) 
 UN MDGs Goals and Targets 
 

Environmental Health Inputs 

Goal 1  

Eradicate extreme poverty and hunger 
 
A healthy environment means healthy people, able to 
secure improved livelihoods and break the cycle of 
poverty and ill-health 

Goal 2  

Achieve universal primary education 
 
Freedom from diarrhoeal disease and other 
environmental health hazards will result in increased 
attendance and participation in school. School 
sanitation is an important determinant of girls´ 
attendance. 

Goal 3  

Promote gender equality and empower women. 
 
As the burden of environmental health risks falls 
disproportionately on women, effective interventions 
help to improve women’s lives and empower them 
through increased participation. 

Goal 4 

Reduce child mortality 
 
Appropriate environmental health interventions can 
significantly reduce the number of children under 5 
who die because of unsafe water, inadequate 
sanitation and poor hygiene. 

Goal 6 

Combat HIV/AIDS, malaria and other diseases 

 
Preventive environmental health measures are as 
important and at time more cost-effective than health 
treatments 

Goal 7 
Ensure environmental sustainability. 
Halve by 2015 the proportion of people without 
sustainable access to safe drinking water and 
sustainable sanitation. 
By 2020, to have achieved a significant 
improvement in the lives of at least 100 million 
slum dwellers. 

 

These goals are expressed in terms of 
environmental health improvements; 
environmental health measures such as provision 
of safe water and sanitation contributes to the 
MDGs. 
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Chapter Three: Materials and Methods 

3.1 Introduction 
 

The aim of the study was to investigate if the improved water and sanitation in Ugu 

District has reduced the prevalence and intensity of schistosomiasis and STH among 

pupils of school going age in Ugu district, KwaZulu – Natal, South Africa. The study 

commenced in February 2010 and was concluded in June 2011. 

3.2 Recruitment of Staff 
 

An experienced field supervisor was recruited to train, manage and oversee the 

collection of information and samples in the field. Due to the nature of the study, only 

females were recruited as research assistants. The team comprised of ten research 

assistants, a driver, data capturer and a lab manager (study PI). The whole team 

attended a two weeks intensive parasitology course which was given by an 

experienced parasitologist, Mrs Colleen Archer from University of KwaZulu-Natal. 

Even though all personnel in the team were taught microscopy and the method of 

identifying and counting parasite eggs and the recording of findings, only five were 

selected to examine samples at 10x magnification with a light microscope. Mrs 

Archer then monitored ten percent of the samples which were examined for quality 

control. 

3.3 Type of Research 
 

This is an epidemiological study. 
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3.4 Study Design 
 

A descriptive cross sectional study design was used. 

3.5 Study Area 
 

The study was conducted in the Ugu District on the south coast of the province of 

KwaZulu-Natal, South Africa. This district has an area of 5866 km2  and is one of ten 

districts and one metropolitan area in the province of KwaZulu-Natal (Department of 

Provincial and Local Government, 2007; Ugu, 2008). The IsiZulu word “Ugu” means 

“coast”. The spatial pattern of Ugu District municipality resembles a “T” shape.  

Areas along the coast (which face the Indian Ocean, with a coastline of 112km) have 

a well developed infrastructure and thus reasonable economic growth.  
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Figure 3: Map of Ugu district’s water and sanitation infrastructural distribution in 

different community areas of the district  
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In contrast, the hinterland is characterized by poor infrastructural provision and high 

unemployment levels and the area selected was thus appropriate for the study (Ugu, 

2008). The biggest towns in the area are Port Shepstone and Margate, the latter 

being the most popular, which is also the tourism centre of the district (Ugu, 2008). 

Another town, Scottburgh is the third most popular tourist area in this district (Ugu, 

2008). Port Shepstone remains the major employment centre in the district (Ugu, 

2008). There are other rural towns which act as administrative centres in the rural 

areas. 

The infrastructural backlogs in the area are very high, and this adversely affects 

people from the rural communities in the hinterland (Department of Provincial and 

Local Government, 2007). There is a lack of access to economic opportunities and 

social services, and the unemployment level within Ugu District municipality is 

estimated at 30% (Department of Provincial and Local Government, 2007). The 

majority of the people are employed in the domestic and tourism industry, and on 

sugar-cane and banana farms in the area (Department of Provincial and Local 

Government, 2007; Ugu, 2008). The manufacturing sector also contributes a little to 

the development of the area but this is concentrated around Port Shepstone. 

Ugu district has six local municipalities (Figure 3 and 4) and 39 traditional authorities, 

and is a commercial and subsistence farming area that has seen major 

developments in the provision of sanitation and running water in recent years. 

Despite this, water and sanitation services do not reach all households and if they 

do, at times, are not always reliable, which result in some families resorting to usage 

of water from the nearby rivers and streams, bore-holes, wells and harvested rain 

water  for their domestic needs (Ugu, 2008).  
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Faecal disposal facilities for all the communities include water closets (flush) toilets, 

pit latrines (most common in rural areas as well as in the informal settlements and in 

townships) and open defecation (Ugu, 2008). The study area is defined as being 

within a 10-km distance from the sea, an area that is known to be endemic for 

schistosomiasis and soil-transmitted helminth infections (Saathoff et al., 2004b). With 

the exception of malaria, there has never been any statutory control programme for 

any parasitic disease in South Africa (Appleton and Kvalsvig, 2006b). The first pilot 

programme in the province of KwaZulu-Natal was between 1998-2000, which 

specifically targeted three common STHs, i.e. Trichuris trichiura (whipworm), Ascaris 

lumbricoides (roundworm) and Hookworm species, and Schistosomiasis 

haematobium (urogenital schistosomiasis) and Schistosoma mansoni (intestinal 

schistosomiasis). Schistosomiasis is also known as bilharzia. 
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The Department Local Government and Traditional Affairs (DLGTA) is in no way responsible for the

accuracy or completeness of data here presented. Therefore, in no event will DLGTA be liable for

damages, including loss of profits or consequential damages arising out of the use of information.
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Figure 4: Map of six municipalities in Ugu district, KwaZulu-Natal where this study was 

conducted (Ugu, 2008).  
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3.6 Study Population 
 

The study is part of a large Female Genital Schistosomiasis (FGS) cohort study 

taking place in Ugu district. (See also ethical considerations). The study population 

was females aged 10-12 years old, from primary schools that were randomly 

selected across Ugu District. These schools were randomised based on the distance 

from the coast (˂10km), using the altitude map to locate potential schools below 300 

metres since schistosomiasis prevalence decreases with increase in altitude 

(Appleton and Kvalsvig, 2006a). In total eighteen primary schools were included in 

the study. They are scattered in two different munipalities, i.e. Hibiscus and 

Umzumbe municipality (Figure 4). Seventeen of these schools are classified as rural 

and only one school, in the Hibiscus municipality, is classified as an urban school. 

3.7 Recruitment of Study Subjects 

3.7.1 Pupils 
 

All female pupils between 10-12 years at each primary school were invited to 

participate. Parents were informed about the study and its objectives at the schools’ 

parents meetings where representatives from the study explained clearly about the 

study. Parents were encouraged to ask questions and contact details for the study’s 

Principal Investigators (PI) were given so that they could freely access the study 

leaders for further information. 
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3.8 Study Sample 
 

The study sample consisted of 1100 school girls who were tested for the presence of 

soil transmitted helminths (Ascaris lumbricoides, Trichuris trichiura, Hookworm spp. 

and Taenia species) and urogenital (Schistosoma haematobium) and intestinal 

schistosomiasis (Schistosoma mansoni) ova.  

3.9 Exclusion Criteria 
 

School girls outside the age range, girls who did not give assent or whose parents 

did not give consent, or girls who were clinically ill were not included in the study. No 

pupils were from schools that were above 300 metres altitude. 

3.10 Data Collection 
 

Sample collection and analysis were done in two phases. First, the team went to 

participating schools in the mornings and interviewed selected pupils, and collected 

stool and urine samples. This took most of the morning. The team then transported 

the samples to the field laboratory where they were preserved and stored in 

appropriate conditions before examination under the microscope. 

3.10.1 Urine Collection, Packing and Transportation 
 

Three consecutive days’ urine samples were collected per participant though not all 

were able to give all three required samples. Each school was visited at least thrice. 

Clean honey jars (350 millilitres) prelabelled with the identity number given to each 

participant were used to collect urines between 10:00 and 14:00 hours each day.  

This urine was then packed into cooler boxes that were filled with ice-packs to 

maintain a cool temperature. From the field it was then transported to the laboratory 

daily. 
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3.10.2 Urine Examination Method and Parasitology 
 

At the laboratory, 2 x 10ml urine samples per participant (A and B sample) were 

preserved with 1ml (10:1) of 2% Merthiolate in 5% formalin solution (formaldehyde 

solution 38% w/v, Medicolab) and stored in a dark cabinet at cool temperatures. Ten 

percent of the samples were reserved for external quality control. Preservation of 

urine samples was done within five hours after collection. 

 

After preparation two different microscopists examined either slide A or B, for internal 

quality control purposes. The preserved urine sample (11ml) was then centrifuged at 

4000 revolutions per minute (RPM) for five minutes to collect the sediment at the 

bottom of the test tube. All the aliquot in the test tube was discarded. From the 

sediment, wet-smears were made on two or more slides per 10 ml of urine. The 

samples were then examined microscopically (10x magnification) for the presence of 

helminth eggs (Figure 14). If at least one helminth egg was seen under the 

microscope, that sample was then deemed positive (Berhe et al., 2004, Brouwer et 

al., 2004, Chiodini, 2005).  

 

All eggs were counted and the egg count was recorded in a record book (Figure 13). 

Dead or broken eggs were not counted. Intensity of schistosomiasis was expressed 

as the mean number of eggs per 10 ml of urine. If the slide was flooded with eggs 

such that it was impossible to do the egg count accurately, ten fields of view were 

randomly chosen and if all had more than ten eggs, that sample was then recorded 

as a high intensity sample with more than one thousand eggs (World Health 

Organisation, 2002a).  
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All pupils found to be infected with schistosomiasis were offered treatment 

(praziquantel). We could not get treatment for STHs but advised those infected with 

STHs to visit their nearest health care centres for STH treatment. 

3.10.3 Stool Collection, Packing and Transportation 
 

One fresh stool sample was collected from each pupil. Samples were transferred 

from non-absorbent paper to 40ml specimen jars, which were pre-labelled (with 

permanent marker). Samples were then packed in cooler boxes with ice-packs and 

transported to the laboratory.  

3.10.4 Stool Examination and Parasitology 
 

Stool was preserved within five hours with 10% formalin solution and then stored at 

four degrees. Ten percent of the stools were chosen randomly and reserved for 

external quality control. Stool specimens were examined using the Kato-Katz thick 

smear procedure (Glinz et al., 2010). Briefly, a small amount of stool was collected 

and sieved through a fine screen to fill a hole of a metal template (25mg). The stool 

on the slide was covered with cellophane that had been pre-soaked in glycerol and 

malachite green solution, then pressed against a hard surface so that the stool could 

spread evenly on the slide, and was left for clarification for 30 minutes.  

 

The slide was then scanned under a light microscope at the low ten times 

magnification. Two slides (A and B) were made from each stool specimen following 

the same method as described above. Two different microscopists examined either 

slide A or B, for internal control purposes, and eggs were counted from the whole 

slide. If one egg was found then that stool sample was deemed positive for that 

specific helminth. The stool examination results were recorded in the form of number 
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of eggs per smear (25mg). Multiplication by a factor of 40 (for 25mg template) then 

gives the number of eggs per gram of stool (EPG) (Glinz et al., 2010).  

 

Table 4: WHO classification of intensity of helminth infections (Renganathan, 1998)  

Helminth 
species 

Light Intensity 
Infections* 

Moderate Intensity 
Infections 

High Intensity 
Infections 

A. lumbricoides 1 – 4999 eggs/gram 
of stool 

5000 – 49 000 
eggs/gram of stool 

≥ 50 000 eggs/gram 
of stool 

T. trichiura 1 – 999 eggs/gram of 
stool 

1000 – 9 999 
eggs/gram of stool 

≥ 10 000 eggs/gram 
of stool 

S. haematobium < 50 eggs/10 ml of 
urine 

 ≥ 50 eggs/10 ml 
urine 

 

For both urinary and stool analysis, WHO guidelines of rating intensity were used to 

classify level of intensity of pupils (Table 4). 

3.11 Water and Sanitation in the study area 
 

Information related to household coverage, type and availability of water and 

sanitation infrastructure was sourced from the annual reports and archives in the 

Ugu District Municipality offices. Data were collected from these archives from the 

year 2005. A semi-structured questionnaire (Appendix 8) on the water, sanitation 

and development projects in Ugu District wards was administered to all 15 ward 

councillors from the areas around the 18 included schools. Three of these ward 

councillors had two of the included schools in their wards. The information was 

recorded, transcribed and entered into SPSS Software Package 18. 

3.12 Water contact information – Questionnaires 
 

Demographic information was collected through individual interviews with each child 

at school by trained research assistants. The questionnaire had been translated from 

English to IsiZulu, back-translated and also piloted in three schools not in the study 

sample (Appendix 8). Information relating to  age, residential area, source of water 
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used for drinking and other household purposes, type of water used for laundry and 

how often the child swam in the river and child’s hygiene practices, were collected. A 

history of symptoms for bilharzia was investigated and whether the child had 

previously been treated for bilharzia. 

3.13 Data Management 
 

Data from the questionnaires (using the study number and not pupils’names) as well 

as the laboratory results were captured on Epidata (questionnaires) and Excel 

(laboratory data) and double entry was done electronically. The questionnaires were 

entered and hard copies were locked away safely and kept in line with the ethics’ 

guidelines to ensure the confidentiality of the participants. The electronic data on the 

computers were password protected and only a few persons (PI and supervisors) 

had access to this. Names and other information were kept in separate sites (see 

ethics). 

3.14 Comparison of data from 1998 and 2010 
 

A study was carried out in Ugu district from 1998 to 2000 by the Parasite Control 

Programme (PCP) group. Findings from that study were used to compare with the 

findings from this child cohort study of 2010. The PCP study included both boys and 

girls between the ages of five to seventeen years. Forty schools were included in the 

PCP study as compared to eighteen schools in the 2010 study. Only two of the same 

schools were investigated in both studies. The amount of urine and stool samples 

collected from participants who participated in the PCP study (one stool and two 

urines) and in the child cohort study in 2010 (one stool and three urines) were 
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analysed similarly. Also similar questions were asked of pupils in both studies 

concerning water contact and bilharzia symptoms.  

 

The unpublished dataset from PCP was obtained from the study PI and permission 

was obtained to analyse and use the findings (Appendix 9). Prevalences and 

intensities of different helminth infections reported by the PCP study were calculated 

for 10-12 year old female pupils and compared. The responses from the water 

contact questions from pupils (2010) were also compared with the PCP study data 

for Ugu District. The similarities and contrasts between the two studies (1998 and 

2010) are reported in the results and discussed with reference to the reported 

changes in water and sanitation service provision in Ugu regarding the prevalence 

and intensity of schistosomiasis and STHs. 

3.15 Data Analysis 
 

The prevalence and intensity of the helminth infections were analysed using 

univariate analysis. All data were entered and analysed using Statistical Programme 

for Social Sciences version 18 (SPSS 18) statistical package.  

A chi-square (2) test was used to analyze correlations between prevalence of 

schistosomiasis and factors such as knowledge about schistosomiasis; red urine; 

dysuria and for analyzing correlations between different helminth infections. A          

p <0.05 and 95% confidence intervals was used. 
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3.16 Ethical Considerations  
 

This study drew from a larger project that has been granted 

permission by four committees: the Biomedical Research Ethics Committee (BREC), 

University of KwaZulu-Natal KZN on February 20th 2011 (Ref BF029/07) (Appendix 

3), the Department of Health, Pietermaritzburg, KZN, February 3rd 2009 (Ref 

HRKM010-08), the Norwegian ethics committee, Regional Etisk Komité Øst-Norge 

(REK-Øst), gave ethical clearance September 17th 2007 (Ref 469-

07066a1.2007.535) and The European Group on Ethics in Science and New 

Technologies in 2011 (Ref IRSES-2010:269245). BREC extended permission for this 

particular study to be conducted, REF: BE005/12 (Appendices 7 and 8). The 

Department of Health and Education in Ugu district, KwaZulu-Natal and the 

provincial Department of Education have also given permission (see appendices).  

 

Consent forms were handed directly to parents or children took them home for 

signatures (Appendices 9 and 10, in English and Zulu respectively). Permission was 

given by principals and at parents’ meetings. Inclusion in the study took place after 

individual informed written consent was obtained from a parent or guardian of the 

child and assent from the child. Therefore all study participants were only recruited 

into the study once a consent form was received from parents. All subjects found 

positive for urinary and intestinal schistosomiasis were treated and soil transmitted 

helminths (STH) were referred for treatment. 
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Chapter Four: Results 

4.1 Introduction 
 
This section provides a demographic profile of the study sample and the prevalence 

and intensity of schistosomiasis and soil transmitted helminths found, i.e. S. 

haematobium, A. lumbricoides and T. trichiura. This section also reports on different 

types of water contact reported by pupils from the eighteen different schools in the 

study sample.  The ward councillors’ reports of the current conditions concerning 

acess to water and sanitation in the communities surrounding these schools are also 

presented. 

4.2 Description of Study Sample 
 
Of 1948 eligible girls from 18 randomly selected primary schools, 1241 (63.7%) 

consented to participate in the study but only 1057 of those were interviewed. 

Although parental consent was provided, 14.8% (n=184) children did not attend 

school on the days that the interviews were conducted. Participants (n=1044) were 

within the age group of 10-12 years, but five were nine years old and six were older 

than 12 years. In order to categorise the age groups, the five pupils that were 9 

years were grouped with the 10 year olds and the six pupils that were 13 years of 

age were grouped with the 12 year olds for the analysis. The mean age was 11.1 

(SD 0.85) years. The age of two pupils was not reported. 
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Table 5: Descriptive information on the pupils aged 10-12 years old (females) from 18 

Ugu primary schools, N=1057 

Responses by pupils n 
Age (years) 

10 to 12 

School Grade (n=1010) 
1 to 3 67 6.6% 
4 to 7 943 93.4% 

Primary guardian’s 
relationship to child 

(n=1023) 

Father 34           3.3% 

Mother 672                                  65.7% 
Other 317 31.0% 

Sex of primary guardian 
(n=1023) 

Male 42 4.1% 
Female 981 95.9% 

Mother present in 
household (n=869) 

Yes 584 
67.2% 

Father present in 
household (n=869) 

Yes 230 
26.5% 

Ever lived in city 
(n=1014) 

No 938 92.5% 
Yes 69 6.8% 

Do not know 7 0.7% 
 
 

Even though 1057 pupils were interviewed, some information was missing from the 

questionnaire and the number of pupils who responded to various questions asked 

varied as a result. A third of the pupils, 34.6% (349/1010), were doing grade five, 

with fewer in grades four, 19.5% (199/1009) and six, 25.5% (257/1010). Most of the 

pupils (95.9%) had females as their first guardian. Of these over half of the pupils, 

65.7% (672/1023) had their mothers as their first guardians, and 15.1% (n=155) and 

10.7% (n=109) pupils, had grandmothers and aunts as first guardians although a few 

had stepmothers or their sisters as their first guardians. Few pupils had ever lived in 

a city, with most exposed to rural disadvantaged conditions. 
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4.3 Sample Analysis of Schistosomiasis and Soil Transmitted 

Helminths 

4.3.1 Analysis of urine samples for Schistosomiasis 
 

Pupils were requested to provide three consecutive days urine, but not all were able 

to give all three urines. Some pupils gave one and two urines only. Of the pupils, 970 

gave at least one urine sample eligible for analyses. A total of 791 pupils gave all the 

required three urines (Table 6).  

Table 6: Prevalence and intensity of S. haematobium per amount of urines collected per 

study subject 

Number of urine 
samples collected 

Prevalence % (n) of S. 
haematobium 

Mean Intensity in 
eggs/10ml (SD) of S. 
haematobium 

Pupils (n=29) providing 
one urine sample  

24.1 (7) 10.6 (43.9) 

Pupils (n=150) providing 
two urine samples  

24.0 (36) 18.3 (60.1) 

Pupils (n=791) providing 
three urine samples 

34.0 (269) 9.6 (32.4) 

Total urine samples 
(n=970) 

32.2 (312) 16.7 (56.7) 

 

The proportion of pupils found to be infected with S. haematobium was 32.2% 

(95%CI 30.1%-37.4%) for three samples, (Table 7). Schools (A-N) were 

anonymised.  Schools are listed in the order that they were visited by our field team 

from the beginning (February) till the end of the year (October). The distribution of 

the schools was amongst fifteen different community wards. All investigated schools 

were in different community wards, except schools A, B and D that were in the same 

ward 22. Schools H and L also shared the same ward 24. Most schools (16) were in 

Hibiscus Municipality, except schools N and R that were in Umzumbe Municipality. 

Schistosomiasis was endemic in all the schools with some schools having a 

prevalence of up to 66.7% and all schools had mean light intensity of infection. 
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One third of the investigated schools were found to have schistosomiasis 

prevalences above 40.0% ranging from 40.0 to 66.7% (Table 7).  

Table 7: Prevalence and intensity (95% CI) of S. haematobium amongst pupils attending 

18 KwaZulu Natal primary schools 

Prevalence 
Prevalence (%) of  

S. haematobium (95% CI) 
n = 1035 

Intensity of S. 
haematobium eggs/10ml 

urine (SD) 

Overall Eighteen 
schools  

32.2 (29.3 – 35.2) 17 (56.4) 

School A (n = 100) 43.9 (33.0 – 56.0) 19 (47.4) 
 
School B (n = 71) 

 
40.0 (25.0 – 56.0) 

7 (12.57) 

 
School C (n = 37) 

 
50.0 (27.0 – 73.0) 

23 (38.05) 

 
School D (n =114) 

 
38.0 (26.0 – 52.0) 

31 (81.64) 

 
School E (n = 11) 

 
20.0 (3.6 – 62.0) 

1 (3.71) 

 
School F (n = 50) 

 
20.5 (11.0 – 35.0) 

47 (121.17) 

 
School G (n = 37) 

 
36.0 (20.0 – 55.0) 

11 (46.18) 

 
School H (n = 101) 

 
46.6 (36.0 – 57.0) 

30 (70.52) 

 
School I (n = 44) 

 
47.5 (33.0 – 62.0) 

40 (98.00) 

 
School J (n = 46) 

 
53.8 (39.0 – 68.0) 

32 (66.61) 

 
School K (n = 172) 

 
10.8 (7.0 – 16.0) 

4 (16.86) 

 
School L (n = 77) 

 
17.0 (9.2 – 29.0) 

4 (11.17) 

 
School M (n = 63) 

 
7.7 (2.6 – 20.0) 

3 (12.90) 

 
School N* (n = 34) 

 
12.9 (5.1 – 29.0) 

7 (20.38) 

 
School O* (n = 22) 

 
10.0 (2.8 – 30.0) 

0.44 (1.27) 

 
School P* (n = 7) 

 
25.0 (4.6 – 70.0) 

54 (99.56) 

 
School Q* (n = 42) 

 
8.8 (3.0 – 23.0) 

0.86 (0.30) 

 
School R* (n = 7) 

 
66.7 (35.9 – 91.8) 

14.8 (17.17) 

*The last five schools had a low number of pupils as these schools were affected by the teachers’ 

strike (2010) and were as a result visited during the time teachers were trying to catch up the lost time 
and also preparing for end of year exams. 
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The overall mean intensity (including those not infected) of S. haematobium was 

found to be 17 eggs/10ml of urine (SD56.4) of which a total of 71.8% (224/312)  of 

infected pupils had low intensity of infection varying from 0.86 to 47 eggs/10 ml urine 

and 8.9% (87/312) had high intensity of infection. Only one school (n = 7) had high 

intensity for schistosomiasis (54 eggs/10ml of urine) and the rest of schools had 

varying intensities of low infection. There was a significant difference (p<0.05) in the 

intensity of infection with schistosomiasis between schools. 

4.3.2 Analysis of stool sample for S. mansoni and STHs (A. lumbricoides, T. 
trichiura, Hookworm spp. and Taenia spp.) 
 

4.3.2.1 Prevalence 

Eighty one percent, (853/1057) pupils in total gave a stool sample. From the single 

stool sample collected from each participant, only A. lumbricoides and T. trichiura 

(Table 7) were found in this population. No Hookworm spp and Taenia spp. were 

found in this sample. For T. trichiura and A. lumbricoides, n = 221 (25.9%) and n = 

209 (24.5%) were infected respectively. None of the schools had STHs prevalence 

above 50.0%. Although the prevalence levels of A. lumbricoides and T. trichiura 

were similar, the difference (1.4%) in the prevalence of infection, was statistically 

significant (p<0.01). Ten of the schools had A. lumbricoides and T. trichiura 

prevalences 20.0% or above (Table 8).  
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Table 8: Prevalence (95% CI) of A. lumbricoides and T. trichiura amongst pupils 

attending 18 KwaZulu-Natal primary schools. 

Prevalence 
Prevalence (%) of  

A. lumbrocoides (95% 
CI) 

Prevalence (%) of  
T. trichiura  

(95% CI) 

Overall Eighteen 
schools  

24.5 (22.0 – 27.0) 

n = 853 

25.9 (23.0 – 29.0) 

n = 853 

School A (n = 100) 34.5 (25.0 – 45.0) 41.7 (32.0 – 52.0) 
 
School B (n = 71) 

 
32.0 (14.0 – 33.0) 

 
28.0 (1.2 – 30.0) 

 
School C (n = 37) 

 
40.0 (22.0 – 61.0) 

 
25.0 (5.9 – 28.0) 

 
School D (n =114) 

 
25.8 (17.0 – 38.0) 

 
48.4 (36.0 – 61.0) 

 
School E (n = 11) 

 
11.1 (1.9 – 43.0) 

 
22.2 (6.3 – 55.0) 

 
School F (n = 50) 

 
25.0 (15.0 – 39.0) 

 
27.1 (17.0 – 41.0) 

 
School G (n = 37) 

 
18.8 (8.9 – 35.0) 

 
18.8 (8.9 – 39.0) 

 
School H (n = 101) 

 
24.4 (16.0 – 35.0) 

 
36.6 (27.0 – 47.0) 

 
School I (n = 44) 

 
36.6 (24.0 – 52.0) 

 
29.3 (18.0 – 44.0) 

 
School J (n = 46) 

 
37.8 (25.0 – 52.0) 

 
46.7 (33 – 61.0) 

 
School K (n = 172) 

 
18.6 (14.0 – 26.0) 

 
16.0 (12.0 – 23.0) 

 
School L (n = 77) 

 
19.1 (11.0 – 30.0) 

 
20.6 (13.0 – 32.0) 

 
School M (n = 63) 

 
27.1 (17.0 – 40.0) 

 
13.6 (7.0 – 24.0) 

 
School N* (n = 34) 

 
20.0 (9.5 – 37.0) 

 
16.7 (14.0 – 44.0) 

 
School O* (n = 22) 

 
15.0 (5.2 – 36.0) 

 
5.0 (0.89 – 24.0) 

 
School P* (n = 7) 

 
16.7 (3.0 – 56.0) 

 
0.0 (0.0 – 3.9) 

 
School Q* (n = 42) 

 
0.0 (0.0 – 10.0) 

 
0.0 (0.0 – 10.0) 

 
School R* (n = 7) 

 
14.3 (2.6 – 51.0) 

 
0.0 (0.0 – 35.0) 

*The last five schools had a low number of pupils as these schools were affected by the teachers’ 

strike (2010) and were as a result visited during the time teachers were trying to catch up the lost time 
and also preparing for end of year exam. 

 

Fifteen of the schools had pupils with both ascariasis and trichiurasis infections and 

only two schools had pupils with only one helminth infection. There was significant 
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(p<0.05) association between the prevalence of T. trichiura and S. haematobium. 

There was no significant association between A. lumbricoides and the other two 

helminth infections (T. trichiura and S. haematobium). One school did not have 

pupils with any STH infection (Table 8). Differences in infections between schools 

were significant (p<0.01) for all infections found. Mzumbe municipality had 

significantly (p<0.05) higher prevalence than Hibiscus municipality for all the 

infections found (Figure 5). 

 

  
Figure 5: Comparison of prevalence of A. lumbricoides, T. trichiura and S. haematobium 

with 95% confident intervals per municipality (Umzumbe and Hibiscus Coast 

Municipalities) of Ugu district 
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4.3.2.2 Intensity of STH infections 
 

The total number of pupils providing urine samples (n=970) differed from those 

providing stools (n=853). The overall mean intensity of infection of A. lumbricoides 

was 4110 eggs/gram of stool, n=14 (6.6%) of the cases had a high intensity of 

infection and n=132 (62.6%) were moderately infected.  

 

An intensity of infection of 146 eggs/gram of stool was found for T. trichiura. This 

helminth species was the least intense infection of the three helminths in this 

population with only 24 (10.4%) cases found with moderate intensity of infection and 

just one case (0.4%) that had high intensity and n=205 (89.1%) cases of the n=230 

infected were found to have low intensity of infection. The burden of ascariasis and 

schistosomiasis varied per school from those with a low mean intensity (210 epg) to 

moderate infection (9689 eggs/gram), whereas for trichuriasis the intensity of 

infection in all schools was low (Table 9). 
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Table 9: Intensity (eggs/gram) per school of A. lumbricoides, T. trichiura amongst pupils 

attending 18 KwaZulu-Natal primary schools 

School ID (n) A. lumbricoides 

eggs/gram (SD) 

T. trichiura eggs/gram 

(SD) 

Overall Eighteen 
Schools  

 4110 (14841.1)  146 (641.9) 

A (100) 4956 (12 403.22) 188 (411.53) 

B (71) 9640 (26182.26) 139 (350.80) 

C (37) 7091 (17274.20) 49 (88.82) 

D (114) 9689 (37928.90) 141 (449.47) 

E (11) 1951 (5853.33) 102 (246.46) 

F (50) 2762 (6142.97) 140 (554.62) 

G (37) 2380 (5928.55) 231 (1006.76) 

H (101) 2229 (5490.39) 319 (1305.65) 

I (44) 5197 (8408.75) 41 (82.27) 

J (46) 5635 (8569.22) 253 (791.30) 

K (172) 2239 (5684.51) 116 (602.58) 

L (77) 2691 (6386.70) 85 (208.44) 

M (63) 4446 (8127.18) 133 (535.37) 

N* (34) 1726 (4775.06) 197 (967.81) 

O* (22) 2097 (5811.56) 17 (76.03) 

P* (7) 210 (514.39) 0 (0) 

Q* (42) 0 (0) 0 (0) 

R* (7) 2857 (7559.29) 0 (0) 

*The last five schools had low number of pupils as these schools were affected by the teachers strike 

(2010) and were as a result visited during the time teachers were trying to catch up the lost time and 
also preparing for end of year exam 

4.4 Multiple helminth infections 

4.4.1 Prevalence 

There were n=116 (13.5%) cases of double infection of ascariasis and trichuriasis 

found, where pupils were infected with both STHs. Another n=85 (10.0%) pupils 

were found to be infected with both T. trichiura and S. haematobium (Table 10) and 

they had moderate to high intensity of infection. There were n=69 (8.0%) pupils 

reported to be infected with both S. haematobium and A. lumbricoides and these 

cases had moderate (ascariasis) to high schistosomiasis infection. Of the pupils, 
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n=44 (5.2%) pupils were infected with all three helminths, S. haematobium, A. 

lumbricoides and T. trichiura. None of these individuals were lightly infected. The T. 

trichiuris and A. lumbricoides infection intensity and that of S. haematobium were 

high (Table 10).  

 

Table 10: Intensity of infection amongst dual and triple infected pupils from 18 Ugu 

district primary schools (n=1044) 

Type of infection n Mean Intensity (±SD) 

Dual infection: 
 

T. trichiura 116 619.35 eggs/gram 1250.31 

A. lumbricoides 116 
16689.45 

eggs/gram 
19189.19 

Dual infection:  

T. trichiura 85 440.80 eggs/gram 843.68 

S. haematobium 85 81.47 eggs/10 ml 116.98 

Dual infection:  

S. haematobium 69 70.14 eggs/10 ml 70.13 

A. lumbricoides 69 
15783.31 

eggs/gram 
16731.51 

Triple infection:  

S. haematobium 44 90 eggs/10 ml 116.55 

A. lumbricoides 44 17819 eggs/gram 18456.25 

T. trichiura 44 552 eggs/gram 905.14 
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4.4.2 Intensity among those with multiple helminth infections 

S. haematobium was found to be at high levels of intensity (60 eggs/10ml urine) 

amongst 27.9% of infected pupils. Overall moderate intensity levels of infection of T. 

trichiura and A. lumbricoides were found amongst those infected. 

Table 11: Mean intensity (epg) of S. haematobium, A. lumbricoides and T. trichiura 

amongst pupils at the 18 Ugu schools 

  Helminth n 
Mean 

Intensity 
(±SD) 

Amongst 
pupils 

infected 

S. haematobium 312 
52 eggs/10ml 

urine 
89.77 

T. trichiura 230 
561 

eggs/gram 
1163.94 

A. lumbricoides 211 
17006 

eggs/gram 
26348.94 

Amongst 
total number 
of pupils at 
18 schools 

S. haematobium 970 
17 eggs/10ml 

urine 
56.36 

T. trichiura 884 
146 

eggs/gram 
641.91 

A. lumbricoides 873 
4110 

eggs/gram 
14841.13 

 
 
Investigating whether particular schools were at high risk, it was found that schools 

A, H, D, I and K had the most pupils with dual infection and then schools I (Table 

12). In total, 14 schools (77.8%) had multiple infections. These schools were located 

within the Hibiscus Coast Municipality (Table 12).  
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Table 12: Number of cases of pupils per school with different multiple helmith 

infections (dual and triple infections)  

 
 

School name (ID) 
and n 

Double Infections Triple Infection 

 
A. lumbricoides 
and T. trichiura 

 
T. trichiura and 

S. haematobium 

S. haematobium 
and A. 

lumbricoides 

S. haematobium 
and A. 

lumbricoides and 
T. trichiura 

  A (100) 22 17 16 13 

   B (71) 8 3 4 2 

  C (37)  2 2 2 - 

 D (114) 13 18 3 6 

E (11) 1 - - - 

F (50) 7 3 3 2 

G (37) 2 2 1 1 

H (101) 14 18 8 7 

I (44) 8 6 8 5 

J (46) 10 13 11 7 

K (172) 14 1 4 - 

L (77) 8 2 2 1 

M (63) 4 - - - 

N* (34) 3 - 1 - 

O* (22) - - - - 

P* (7)  - - 
- 

- 

Q* (42) - - - - 

R* (7) - - - - 
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4.5 Factors influencing helminth infection 

4.5.1 Reported water contact by pupils 

The majority of the pupils reported that at home they use a standpipe or communal 

standpipe that the municipality provided (Figure 6). A very small fraction (2%) 

reported that they rely on the river as a source of drinking water. S. haematobium 

infection was significantly associated with the source of drinking water (p˂0.05).  

However, 12.4% (n=26) and 83.7% (n=175) of infected pupils who drank water from 

an indoor tap, or a standpipe/communal standpipe, were respectively found to be 

positive for S. haematobium. This indicates that pupils with indoor tap are less at risk 

of getting infected than those who rely on communal standpipes. 

 

 

Figure 6: Reported source of drinking water by pupils from 18 investigated Ugu schools 

(n=1022) 
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4.5.2 Association between reported water contact and prevalence of S. 
haematobium infection 
 

Most pupils reported that they neither swim (n=770) nor play in the river (n=691), for 

the latter see (Table 13). There was also little laundry activity in the rivers reported 

by these pupils. The majority of pupils reported that they did not bath (n=681), wash 

clothes (n=600) or wash blankets (n=744) in the river. All these activities were 

however significantly associated with S. haematobium infection (p0.05). Few pupils 

collected water from the river and a small number reported that they cross a river 

regularly. None of the pupils (n=1010) reported fishing in rivers. However, 18.3% (55 

of 307) of the pupils who denied water contact were found to have bilharzia. 

 

Table 13: Different forms of water contact reported by Ugu pupils, n = 1057  

 
Never % 

(n) 
Rarely % 

(n) 
Sometimes % 

(n) 
Often % 

(n) Daily % (n) 

*Play (n=1024) 67.5 (691) 12.5 (128) 13.6 (139) 6.1 (62) 0.4 (4) 

*Wash/bath 
(n=1023) 

66.6 (681) 8.0 (82) 9.3 (95) 4.1 (42) 12.0 (123) 

*Laundry 
(n=1023) 

58.7 (601) 9.6 (98) 14.6 (148) 14.1 (144) 3.1 (32) 

*•Wash 
blankets 
(n=1022) 

72.8 (744) 10.1 (103) 11.4 (116) 5.8 (59) 0.0 (0) 

Collect Water 
(n=1023) 

73.4 (751) 7.5 (77) 7.1 (73) 4.0 (41) 7.9 (81) 

*Significant association with S. haematobium infection (p<0.05) 
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4.6 Municipal councillors’ reports of water access within 200m from 

households and the availability of VIP toilets per household in 

communities surrounding participating schools 
 

The 18 schools were represented by 15 ward councillors, three of whom were from 

the Umzumbe Municipality and the rest from the Hibiscus Coast Municipality. Two 

councillors each had two participating schools in their ward while the rest had one 

participating school. All the interviewed councillors (n=15) reported that there has 

been an improvement over the past five years regarding the infrastructural facilities 

in their communities. Installation of Ventilation Improved Pit (VIP) toilets was 

reported to be a major challenge when compared to water installation projects in 

their communities. None of the councillors said they had 100% household VIP 

coverage in their communities. 

 

4.6.1 Reported water access by municipal councillors 
 

All municipal ward councillors (n=15) reported that there had been a positive change 

in the provision of water to communities surrounding the 18 Ugu schools compared 

to five years previously. More than half of the councillors reported that everyone in 

their communities had water access within 200m from their households (Figure 7) 

and that most pupils had the use of clean water at home. It was also established 

through interviews with the community ward councillors that some people within their 

communities still do use rivers and streams for bathing/laundry, or washing blankets 

as it is believed that by using rivers ensures that the above-mentioned activities are 

done thoroughly. This still happens despite people having access to water within 

200m and according to ward councillors, it was elderly people who still held firmly to 

this practice so the number of people using rivers had declined. 
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Figure 7: Councillors (n=15) reporting change in water access within 200m in 

communities in areas surrounding schools in the study 

 

4.6.2 Reported improved sanitation by municipal councillors 

Although pupils were not asked about sanitation conditions in their households, all 

fifteen ward councillors reported that toilet installation in households in their 

respective communities was a challenge. One councillor reported that every 

household in his community had a Ventilated Improved Pit (VIP) toilet five years ago 

but this has since changed because the population has increased. Two-thirds of the 

interviewed councillors reported that about 75.0% of households in their communities 

had VIP toilets (Figure 8). All ward councillors reported that there has been an 

increase in the number of households with VIP toilets now compared to five years 

ago despite the various challenges.  
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Figure 8: Councillors (n=15) reporting percentage change over five years in households 

with VIP toilets in 18 communities near the eighteen schools in the study 
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4.7 Association between knowledge of bilharzia and prevalence of S. 

haematobium infection 
 

The majority of the pupils (57.6%) responded that they knew what bilharzia is 

(Isichenene in the Zulu language), and described bilharzia as red urine or when 

someone`s urine has blood in it. More than half of the pupils reporting previous 

schistosomiasis infection had been treated for bilharzia before and as can be seen in 

Table 13; both these factors were significantly associated with currently having S. 

haematobium infection, (p0.05).  

 

Table 14: Pupils knowledge and reported history of S. haematobium 

Question (N)  Response n  % 

*Know what 
bilharzia is (1020) 

No 
Yes  
Unsure 

393 
587 
39 

38.6 
57.6 
3.8 

*•History of bilharzia 
within family (1022) 

No 
Yes 
Don’t Know 

796 
149 
77 

77.9 
14.6 
7.5 

*•Ever Had Bilharzia 
(1020) 

No 
Yes 
Don’t Know 

773 
226 
21 

75.8 
22.2 
2.1 

*Ever treated for 
bilharzia (237) 

No 
Yes 

102 
129 

45.1 
54.4 

*Variable significant for S. haematobium (p<0.05) 

*
•
Variable

 
significant for S. haematobium and T. trichiura (p<0.05) 

 

A significant association (p<0.05) was found between those who reported knowing 

what bilharzia is and having S. haematobium infection and 63.5% (195/307) of these 

pupils tested positive for S. haematobium infection. Of pupils who had been treated 

for bilharzia before, 44.9% (40/89) were found to have been re-infected. A 

statistically significant relationship was observed between infection with 

schistosomias and both red urine and dysuria (p˂0.05 for both). 
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Table 15: Pupils’ response to possible indicators associated with S. haematobium 

infection 

Question (N)  Percentage Positive 

*Dysuria ever (1020)  22.2 

   
*Red urine ever (1023)  17.8 

   
*Untreated bilharzia 

(222) 
 44.6 

   
*Any water contact 

(1057) 
 63.1 

   
*Variable significantly associated with S. haematobium infection (p<0.05) 

 

Of the pupils who were previously infected with bilharzia 62.9% (132/306) tested 

positive for bilharzia in our study. About one fifth of the interviewed pupils reported a 

history of bilharzia symptoms and almost half reporting untreated bilharzia (Table 

14). 

 

Table 16: Comparisons of Prevalence and Intensity of Helminth Infections and Water 

Contact in 1998 and 2010 studies in Ugu District 

 
 
 

Prevalence 

 
 

S. haematobium 
A. lumbricoides 

T. trichiura 

1998; n = 398 2010; n = 1057 

Percentage (CI, 95%) 

14.9 (11.7-18.7) 
62.4 (57.7-67.1) 
58.6 (53.7-63.4) 

32.2 (29.3-35.2) 
24.5 (22.0-27.0) 
25.9 (23.0-29.0) 

Intensity 

 
S. haematobium 
(eggs/10ml urine) 
A. lumbricoides 

T. trichiura 
 

Eggs/gram stool (SD) 

22.53 (SD57.21) 
 

72.84 (SD63.80) 
64.97 (SD59.6) 

16.7 (SD56.4) 
 

4110.2 (SD14841.1) 
146.0 (SD642.0) 

Percentage (CI, 95%) 

Water Contact 

Fetch water from river 
Wash clothes in the 

river 
Swim in the river 
Play in the river 

Other water contact 

71.6 (66.9-75.9) 
44.0 (39.1-49.0) 

 
47.8 (42.7-52.7) 
47.4 (42.5-52.5) 
10.9 (8.2-14.6) 

7.9 (6.4-9.7) 
12.0 (10.2-14.2) 

 
0.47 (0.15-1.0) 
0.47 (0.15-1.0) 
63.1 (60.2-66.0) 

*Unlisted fresh water contact 
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A total of 398 female pupils aged 10-12 were investigated in 1998. Prevalence of S. 

haematobium was high in 2010 compared to 1998 but prevalences of A. 

lumbricoides and T. trichiura were lower in 2010 compared to 1998. However, the 

intensity of S. haematobium was lower in 2010 and the intensity of the STHs was 

higher. Water related risk behaviours were lower in 2010 in comparison to 1998. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

73 

Chapter Five: Discussion 

5.1 Prevalence of helminth infections 
 

A third of pupils investigated tested positive for S. haematobium infection. A quarter 

also tested positive for the STHs, T. trichiura and almost a quarter were infected with 

A. lumbricoides. Ten percent were infected with both STHs. No other STHs were 

found in the study. Few pupils had high intensity of infection for the three helmiths 

found with the majority found to have light and moderate intensity of infection. Soil 

transmitted helminths (two) found in our study were less prevalent than those found 

in the PCP study (three), since no Hookworm ssp. was found in our study. The 

prevalence of A. lumbricoides and T. trichiura prevalences has decreased by more 

than half but for S. haematobium the prevalence was found to have increased when 

compared with the 1998 PCP study. Water and sanitation status in the surrounding 

communities had improved as more households had easy access to safe water and 

VIP toilets. These helminth infections can cause short and long term health problems 

and with the current available treatment options, this needs to be addressed. 

 

An insignificant variation in helminth infections between the schools investigated was 

seen. A total of 970 pupils provided urines and three urine samples were collected 

from each of 791 pupils. The high variability of multiple S. haematobium counts 

makes single egg counts a less than optimal tool for estimating total prevalence and 

for identifying the infection status of individuals (Savioli et al., 1990, Saathoff et al., 

2004b). The prevalence amongst pupils who gave all three urines (32.2%) for 

schistosomiasis was similar to the overall prevalence for all urines collected (n=970). 

Only a proportion of 81.0% (n=853) of the total participants in the study gave stool 
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samples and about a quarter of these were infected with each of the STHs (T. 

trichiura and A. lumbricoides respectively). No other helminths were found in the 

study. 

 

There has been a decrease in the prevalence of STH infections since the 1998 

Parasite Control Programme (PCP) study where A. lumbricoides and T. trichiura 

were reported to be 62.4% and 58.6% respectively whereas S. haematobium had 

increased from 14.9% in 1998 to 32.2% in 2010 (Kvalsvig et al., 2001). Temperature, 

dryness and UltraViolet (UV) light are the main factors that can influence death of 

helminth eggs (Maya et al., 2012). Ugu district has not been faced with drought in 

recent years but there has been an attempt to improve water and sanitation facilities 

at household level which may have contributed towards a reduction in the 

prevalence of helminth infections (Ugu District Municipality, 2011). 

 

Cases of high STH prevalence have been reported in South Africa for decades. An 

A. lumbricoides prevalence of 70.0% was noted among children in Cape Town 

attending the outpatients department of the Red Cross War Memorial Children’s 

Hospital (Louw, 1966), while a survey of inpatients at King Edward VIII Hospital in 

Durban yielded 80.0% positive for helminths (Adeloye, 1987), and a survey among 

Cape school children in the Tygerberg area showed a prevalence of 96.0% (Burger, 

1968).  

 

Also studies conducted in other parts of the province of KwaZulu-Natal in the past 

have reported higher prevalences than those the current study found. A study done 

in northern KwaZulu-Natal school pupils found a prevalence of S. haematobium 
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infection of 68.0% (Saathoff et al., 2004b), and 59.8% pupils were infected with T. 

trichiura and a lower 22.0% were found to be infected with A. lumbricoides (Saathoff 

et al., 2004a). In another study that investigated the prevalence of ascaris and other 

helminths in children attending a rural Natal hospital and its referring clinic, 38.0% 

and 22.0% were found to be positive for A. lumbricoides and T. trichiura respectively 

(Bradley and Buch, 1994). Whilst these findings from the past studies show us that 

the problem of helminths has been present for some time in the province of KwaZulu 

Natal, they also show us that S. haematobium, A. lumbricoides and T. trichiura are 

co-endemic in many regions of the province 

5.2 Effects of Helminths 
Haematuria (blood in urine) was the most popularly known symptom of S. 

haematobium infection as where ever we visited to raise awareness, pupils’ 

exclusively associated red urine with S. haematobium infection. Some pupils also 

reported dysuria (pain when urinating) as one other common symptom of bilharzia. 

Few pupils were aware of other symptoms associated with bilharzia or STHs in 

general. Schistosomiasis in children can result in anaemia, stunting and reduced 

ability to learn (World Health Organisation, 2002a) hence our study focussed on 

school aged pupils to identify and assist in solving the problem.  

 

These problems can be reversed by administering recommended treatment 

(Praziquantel) in correct dose (40mg/kg), however if untreated, the damages caused 

cannot be reversed even though egg deposition can be reduced significantly. 

Urogenital schistosomiasis can result in bladder and ureter, and kidney damages 

which are often diagnosed at later stages of infection. Bladder cancer is another 

possible late-stage complication. In woman, urogenital schistosomiasis may lead to 
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genital lesions, vaginal bleeding and pain during sexual intercourse (Wright et al., 

1982, Kjetland et al., 2006a). 

 

Males also do suffer immensely from infection if they are not treated. Urogenital 

schistosomiasis infection can induce pathology of seminal vesicles, prostate and of 

other organs and may have long-term irreversible effects consequences, including 

infertility (Center for Disease Control and Prevention, 1994).  

5.3 Infection Reduction 
 

In coastal Kenya, age stratified analysis (less than 12 years) showed that overall 

children in the older (12-20 years) age groups had less infection than those in the 

younger (5-11 years) age groups, although at the outset of the program in 1984, the 

older children had the higher prevalence (71.0%) compared with the younger 

(63.0%) (Satayathum et al., 2006). Older children may have a lower risk for infection 

because of an acquired immunity that is not found in younger children, as was 

suggested by earlier studies on immune response and reinfection (Sturrock et al., 

1983, Hagan et al., 1987, Etard et al., 1995, Wolmarans et al., 2004, Hemson, 2007, 

Appleton and Maden, 2012). Satayathum et al, in the findings published in 2006 

showed that sex-specific prevalence of infection pattern over years was not constant 

as they found over period of nine years of study, indicating that a number of factors 

may influence sex-specific prevalence (Satayathum et al., 2006). 

 

Our study found a reduction of more than half for both prevalences of A. 

lumbricoides and T. trichiura in pupils aged 10-12 years since 1998. Also the overall 

prevalences for these two helminths, for all pupils investigated (ages 5-14 years) in 
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1998 was more then twice what we found in our study. Only prevalence of S. 

haematobium was found to have increased in comparison to the PCP findings from 

1998 for both group of pupils aged 10-12 years and for all pupils aged 5-17 years. 

However, the differences in S. haematobium prevalences were not as high as those 

found in STHs. Such changes in infection prevalence may not be attributable only to 

improvements in water and sanitation but to the combinations of improvements in 

factors that spur increase of these infections such as health education and public 

awareness of importance of hygienic behaviour.  

 

A study that examined the combinations of water, sanitation and chemotherapy in 

Iran reported a decrease in Ascaris infections by 79% and egg counts by 88% and 

these were greater than the reductions for the group with only water and sanitation 

which had a 28% and 60% reduction respectively (Arfaa et al., 1977). Both 

investigated groups in our study and PCP study only received treatment the following 

year and the results post chemotherapy are not documented in this report. No mass 

treatment for schistosomiasis or STHs took place in Ugu during the period of 

between the PCP study in 1998 and our study in 2010. 

 

Other studies have found that improved water supplies and chemotherapy produced 

a greater reduction in the prevalence of schistosomiasis than that resulting from 

provision of water supplies alone (Pitchford, 1970, Negron-Aponte and Jobin, 1979, 

Jordan et al., 1982, Mason et al., 1986). Strategies that adopt combinations of 

various approaches have repeatedly been successful (Pitchford, 1970, Negron-

Aponte and Jobin, 1979, Tameim et al., 1985) and the provision of water supplies to 
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those who have been treated with drugs can prevent reinfection (Jordan et al., 

1982). 

5.4 Intensity of helminth infections 
 

The majority of cases found in our study were light infections. These findings are in 

agreement with the findings from the PCP study which reported overall light and 

moderate intensity of infections (Kvalsvig et al., 2001). The PCP study was done in 

the same area but reported a mean egg count of (22.5, SD 57.2 EPG) eggs/10ml 

urine for S. haematobium, which was similar to that found in our study (16.7, SD 56.4 

EPG).  

 

Pupils with helminth dual co-infections comprised almost the third of the pupils in our 

study and had moderate to heavy infections. Those with S. haematobium had heavy 

intensity of infections in both the PCP and our study. This indicates that pupils with 

co-infections of either T. trichiura or A. lumbricoides are suffering from heavy worm 

burdens which may, if unattended, lead to morbidity. Co-infections are common in 

endemic areas and Bradley and Buch also reported cases of Ascaris, Trichuris and 

Taenia co-infections in earlier studies conducted in the province (Bradley and Buch, 

1994).  

 

Helminth eggs can survive 10–12 months in the soil upon excretion in tropical 

climate conditions (Larsen, 1999, Sanguinetti et al., 2005, World Health 

Organisation, 2006) with Ascaris eggs being the most resistant (World Health 

Organization, 2006). This characteristic of helminths ova may enable rise of co-
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endemicity through introduction of new infections whilst old infections have not yet 

been eradicated.  

 

Amongst all the 18 schools included in the study, at least two of the three targeted 

helminths were found in pupils attending each school. These findings confirm that 

these areas are endemic for all three targeted helminths.  

5.5 Schools Included in the Study 
 

The national teachers unions’ strike affected the field work of our study in the last 

five schools resulting in a low participation of pupils from those schools. Thus this is 

the reason all the last five schools had overall low sample size except for one school 

(Q) as our team got disrupted in these schools. There is a possibility that the findings 

from these schools may be an under-representation of the true extent of their pupils’ 

helminth infection prevalence.  

 

All randomly selected schools were located at an altitude of below 300m and were 

near rivers, the furthest being 1.7km. The altitude was selected based on the studies 

by Appleton and colleagues who showed that in KwaZulu-Natal, the prevalence of 

helminth infections decreased with increasing altitude (Appleton et al., 1999, 

Moodley et al., 1999). In our study, a pattern was observed which showed that 

schools furthest from rivers had lower prevalences for all three heminth infections 

and that those that were closer to rivers had higher prevalences.  

 

Few pupils, 5.8% (59/1023), admitted that they cross the river daily as opposed to 

68.8% (704/1023) that never crossed rivers but this was significantly associated with 
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S. haematobium infection. However, a group working in Kenya did not find frequent 

water contact to be a significant indicator of schistosomiasis infection amongst pupils 

aged less than 12 years (Satayathum et al., 2006). Factors that increase risk of 

infection may vary and be complex and these include poor living conditions such as 

a lack of clean water, inadequate sanitation and resource allocation and external 

environmental factors such as suitable climatic conditions like temperature extremes, 

droughts, and flood events (Moodley et al., 1999). It is commonly known that 

constant contact with fresh water bodies increases chances of infection by S. 

heamatobium hence schistosomiasis is often referred to as a water body contact 

disease. Whether schools that are closest to rivers in our study are at an increased 

risk of infection with schistosomiasis is an issue that will have to be critically explored 

in future surveys. 

  

Our teams had to visit participating schools on at least five consecutive days in an 

effort to get all three required urines and one stool sample from all the participants. 

School visits were not easy as most of the schools are located in rural areas where 

there is poor infrastructure, especially roads, and some pupils have to cross shallow 

rivers to get to school. When raining these rivers overflow and become risky to cross 

and as a result many of the schools had a very low turn out during rainy days and 

also the reason we were unable to collect the required number of urine samples from 

the participants. Absenteeism in schools was high during rainy days and also on 

Fridays. 

 

Fridays in South Africa are short school days. Schools close at 13:00 instead of the 

normal 14:30 making it impossible for teams to reach as many pupils on Fridays. We 
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had four full days (Monday to Thursday) and one half day (Friday) to collect samples 

in the schools. Prevalence rates for all three helminth infections between schools 

varied but not significantly. S. haematobium transmission occurs mainly during the 

hot and humid summer (Saathoff et al., 2004b) and has a pre-patent period, infection 

to egg-excretion by host, of about eight to ten weeks (Sturrock, 1986). Urine samples 

were collected in summer but this is also the time of the year of increased rainfall in 

KwaZulu-Natal (Appleton et al., 1999). 

 

Findings from a study done in northern KwaZulu-Natal reported that S. haematobium 

prevalence from boys slowly increased from 60.0% in the youngest to 79.0% in the 

oldest age group whereas the youngest girls had a much lower prevalence (37.0%) 

but the increase with age was steeper (Saathoff et al., 2004b). However, another 

study in Ugu District found no statistically significant gender differences (Taylor et al., 

2001). Also a Kenyan study on pupils less than 12 years did not find any significant 

difference in schistosomiasis infection between boys and girls (Satayathum et al., 

2006). Our findings however may be an underestimation of the real prevalence of 

helminth infections in school age pupils in general (both boys and girls) as our focus 

was on females from a narrow age group but it presents a reflection of the helmith 

infection status in Ugu district.   

 

Whilst other studies have found that school children present the highest prevalence 

and intensity of S. haematobium infection (Saathoff et al., 2004b), Schutte et al 

reported differences in prevalences of between 55% and 92% in the same area 

(Schutte et al., 1981), but this was many years ago and since 1994 efforts have been 

made to improve the local living conditions.  
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5.6 Water and Sanitation 
 

The phrase “improved access to water and sanitation” refers to water sources that 

are protected, safe and clean and sanitation that is safe, healthy and clean, and both 

services should be provided by the municipality (Department of Water Affairs, 2013). 

Such water sources include a household water connection, borehole, protected well, 

protected spring, or rainwater collection. Improved sanitation includes public sewer 

or septic system or the use of ventilated pit latrines (Department of Water Affairs, 

2013). More than two thirds of the population in Ugu District have access to safe 

piped water, communal stand pipe or mobile tankers (mainly when there are water 

shortages). 

 

As of 2006, about 42.0% of the population in Sub-Saharan Africa was without 

improved water, and about 64.0% is without improved sanitation in the region 

(Montgomery and Elimelech, 2007).  

 

In South Africa, the population without access to improved water has decreased from 

19.7% in 1996 to 8.8% in 2011, but in KwaZulu-Natal alone, 14.1% of population 

lacks access to improved water (Statistics South Africa, 2011). In order to assess the 

development that has taken place over the years in Ugu District we were able to 

interview the community ward councillors from communities surrounding the 

investigated schools and they provided information from their perspective as 

community leaders, and reported that the overwhelming majority in their 

communities had access to improved water.  
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Water and sanitation information from the community ward councillors and that 

collected from our study also concurred with the 2012 annual report from the survey 

conducted by the Ugu municipality which showed that 76.0% and 65.0% of the 

households within the community respectively have VIPs and access water within 

200m (Ugu District Municipality, 2011). In most countries the proportion of population 

with access to improved water increased from 1990 to 2002 (World Health 

Organisation and UNICEF, 2004). WHO has declared 2005-2015 the decade of 

water, with the goal of establishing a framework to eventually provide full access to 

improved water supply and sanitation for all people (Montgomery and Elimelech, 

2007) in an effort to bring global attention and resources to the problem. 

 

Studies on improvements in water and sanitation done in other countries in previous 

years have showed that water and sanitaion does impact prevalences in helminth 

infections (Mason et al., 1986, Lima e Costa et al., 1987). School children who lived 

in communal lands without piped water supply had prevalences of S. mansoni and S. 

haematobium of 4.8% and 4.4% whereas pupils who lived on the same lands but 

with piped water had prevalence 0.8% and 0.4% for both S. mansoni and S. 

haematobium, respectively (Mason et al., 1986). 

 

Another study in Brazil found that children aged 5-14 years were 7.3 times more 

likely to have splenomegaly (an indication of severe schistosomiasis) if they had no 

piped water in their home (Lima e Costa et al., 1987). Over a seven year period, 

children under 14 years of age in small North East community in Brazil showed a 

reduction in the prevalence of schistosomiasis, and this was 77% greater in the 

treatment than in the control villages (Barbosa et al., 1971). 
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Statistics of the South African population without improved sanitation access have 

declined from 13.6% in 2001 to 5.2% in 2011 and the number of the population with 

flush toilets connected to the sewerage system increased from 49.1% to 57.0%, 

flushing toilets with septic tanks increasing from 2.8% to 3.1%, and pit toilets with 

ventilation (VIP) from 5.7% to 8.8% from 2001 to 2011 (Statistics South Africa, 

2011). These overall reports indicate that there has been an improvement in the 

areas of water (as discussed previously) and sanitation throughout the country even 

though such success for the latter is much less compared to that of water provision.  

 

Sanitation remains a challenge for some communities in Ugu, and according to the 

councillors’ reports this is due to improper maintanance of VIPs by households, for 

example, that cannot afford to buy toilet paper due to the cost. The use of 

newspaper instead of toilet paper then leads to pits filling up fast as they do not 

readily decompose fast but take time to decompose. This may also be the reason 

fourteen of the fifteen councillors reported a backlog in the provision of VIPs as some 

households pits are already full/almost full and will require new VIPs whilst there are 

some households that are still waiting to get their first VIPs and have been waiting 

for years.  

 

According to the national South African policies, citizens in rural areas must have 

access to clean water no more than 200m away from where they live (Department of 

Water Affairs, 2013). Ugu District Municipality provides its population with communal 

standpipes for water, in order to improve access but there is not always sufficient 

water to meet the community’s requirements (Ugu District Municipality, 2011). 
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5.7 Water Contact (Risk Behaviour)  
 

Knowledge of the prevalence of infection as well as age groups at risk and areas that 

are worst affected within the population, is key for adequate patient management 

and for guiding the design, implementation and monitoring of community-based 

infectious disease control programs (Katz et al., 1972, Peeling et al., 2006). Our 

study found that children from households using standpipes or communal standpipes 

had a higher risk of contacting S. haematobium, (83.7% were positive), than children 

from households with indoor tap water (12.4%). These findings were supported by 

what other studies have found, there was a reduction of 37% Ascaris prevalence for 

a group that had lavatories and indoor plumbing and 12% for those with lavatatories 

and a yard well (Henry, 1981). Another study found that the presence of piped-water 

in the home (Jordan et al., 1982, Lima e Costa et al., 1987) was associated with 

larger reductions in the prevalence of schistosomiasis (12.4% in Zimbabwe) than 

that produced by community water supplies (Mason et al., 1986).  

 

Valuable time has to be reserved for collection of water from nearby communal 

standpipes due to the demand. In areas not well serviced with improved water, 

collection of water may represent an additional burden as up to six hours each day 

may be spent in search of water to meet household needs (World Health 

Organisation and UNICEF, 2005). Due to the time spent fetching water for all 

household activities, some families end up not collecting enough. In south-east 

Brazil, children aged 5-14 years were 2.3 times more likely to be infected if they had 

no piped water in their home (Lima e Costa et al., 1987). Children may be inclined to 

use unsafe water rather than queue. 
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Our study found that few (less than a quarter) of the pupils admitted that they 

practise water contact risk behaviours regarding unsafe water contact. Risk 

behaviours are water contact related activities that may increase the chances of 

getting infected with S. haematobium. Activities such as swimming in the river/dam, 

playing/swimming in the river, washing/bathing in the river, laundry, washing 

blankets and collecting water were all listed since they are still being commonly 

practised in these communities. Earlier studies in the same area found that 

recreational activities accounted for most of the water contact and unlike household 

related water contacts, showed strong seasonal variation (Kvalsvig and Schutte, 

1986). There are no water related recreational facilities such as swimming pools in 

rural areas in Ugu; there is only one in Gamalakhe, an urban township.  

 

It has been found in other studies in Saint Lucia and south-east Brazil that access to 

improved water supplies that included laundry and shower facilties was associated 

with reduced contact with infected waters and thus reduced infection (Jordan et al., 

1982, Lima e Costa et al., 1987). From the pupils’ interviews it appeared that the 

problem of bilharzia was not new in the area (Table 14). Pupils’ knowledge of 

bilharzia was suprisingly high compared to their age which may indicate that they 

may have learnt about bilharzia through cases of friends or relatives who have had 

bilharzia. However, a number of pupils themselves had been infected including those 

who reported bilharzia before. The majority of pupils do not have both their parents 

living with them and adequate supervision and proper guidance may be lacking at 

home as indicated by almost half reported untreated bilharzia cases.  
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The findings from our study show that only prevalence of S. haematobium had 

increased but the STHs’ prevalence had decreased since the last time a similar 

study was done in Ugu district. This reduction in STHs’ prevalence may be due to 

improved water and sanitation infrastructure conditions which have occurred over the 

years. Also a change of lifestyle within communities from subsistence farming to 

relying on processed goods for consumption as seen in communities may have 

contributed to this reduction over the years. Other water contact from that reported in 

this report, even though infrequent, may still increase chances of S. haematobium 

infection. 

5.8 Limitations of the Study 
 

1. Access to participating schools after a heavy rainfall was very difficult. Roads 

were slippery and vehicle access was difficult. Due to the cost factor, the 

vehicles hired for use in this study were not four wheel drive vehicles. We had 

to postpone visiting some schools during rainy days as it would have been 

almost impossible for us to reach them since roads leading to them were in 

such a bad state. Fortunately, there were not so many schools that had 

impossible roads to drive on when wet, so we were able to still work in most 

schools during wet days, but children often did not come because of the 

weather and this affected the collection of three consecutive days urine 

samples.  

 

2. There was a noticeably high absenteeism rate in schools during wet and in 

some instances, cold days. A number of reasons were cited for this high rate 

of absenteeism, one being that some pupils have to cross slow moving 
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shallow waters to get to school and when it rains such water bodies fill up with 

water and overflow making it impossible to cross.  

 

Some pupils have only one school shirt which has to be washed daily after 

school and when it is raining, the shirt cannot dry in time for the following 

school day making it difficult for pupils to attend school. This made it difficult 

for our team to collect all the information and samples needed in the three 

days planned, resulting in our team having to visit schools for more than one 

week, to collect as many samples as possible. 

 

3. Risk behaviour activities that increase pupils’ chances of getting infected with 

STHs  as well as a history of STHs’ infection in pupils were not collected in 

this study as much as those for S. haematobium. Risk behavioural information 

from the previous PCP study was useful in predicting the events that may be 

considered as risk for getting infected with STHs. 

 

4. Towards the end of 2010 there was a teachers’ strike that lasted for a couple 

of weeks towards the end of the academic year. This strike meant that the 

interaction we had with schools was very limited and when the strike was 

over, teachers were making up for the lost time and also preparing for exams. 

This led to the last five schools we visited having a low number of participants, 

as noted in our findings.  

 

5. It was later realised that the questionnaire should have included a questions 

relating to the sanitation/toilet present at home, the type of toilet and also if 
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there is tap water at home. This kind of information would have been helpful in 

comparing our findings to findings from the PCP study and being able to 

clearly delineate if there has been a change in the provision of such 

infrastructure.  

 

6. Community ward councillors were interviewed about the development in the 

communities around the schools included in the study, especially with regards 

to water and sanitation. However since they are in political structures, their 

replies may have been biased. We were however able to compare their 

responses with reports from the annual documents released by Ugu 

municipality and these supported their responses.  

 

7. We were not able to assess the extent of development in the area due to lack 

of documents in the Ugu District detailing the precise number of VIPs and 

standpipes installed per annum. From documents viewed at the archive room 

of Ugu Water and Sanitation department, most were financial documents 

detailing the financial breakdown, and none had detailed figures of the 

number of VIPs and standpipes erected per household in a month or year. 

This then made it difficult for us to be able to say how much has been done in 

the area.  

 

8. Our study focussed on eighteen randomly selected schools that were 

clustered in the Hibiscus Coast Municipality, few were in UMzumbe and no 

schools were included from the other four municipalities (Mdoni, Vulamehlo, 

Ezingolweni and Muziwabantu) within Ugu were included. This then made it 
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difficult to compare accurately the findings from our study with those from the 

PCP study (1998) which sampled forty schools from across all six 

municipalities in Ugu. Only two schools from the PCP study were also 

included in our study, the rest were different schools selected using random 

numbers. 

 

9. Only female pupils aged 10-12 years were included in our study as compared 

to both boys and girls from ages 5 to 17 years in the PCP study. This study 

was nested within a bigger study on Female Genital Schistosomiasis (FGS) 

and female pupils were the only participants in the whole study. Previous 

studies have reported that ages 9-13 are the most vulnerable and most likely 

to contract helminth infections. Our study focused on this group, the most 

vulnerable age group making it possible to determine the prevalence of 

children in Ugu schools situated at less than 300m altitude. Although only 

females were included in the study, we are able to draw conclusions for both 

boys and girls using evidence from findings from previous studies that have 

found that both boys and girls are infected similarly with helminths (Taylor et 

al., 2001). 

 

10. Water and sanitation conditions were not investigated formally at the 

participating schools but we were able to observe the type of sanitation and 

water facilities at each school and were able to incorporate such information 

in our findings. 
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11. Pupils were neither asked about their knowledge of soil transmitted helminths 

nor about a history of soil transmitted helminths or whether they had been 

previously treated for it, which prevented us from establishing if there had 

been any reinfection.  
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Chapter Six: Conclusion and Recommendations 

6.1 Conclusion 

After describing demographic, socio-economic indicators, the current situation and 

conditions of water and sanitation supplies in the area, as well as the prevalence and 

intensity of schistosomiasis and soil transmitted helminths amongst pupils in schools 

investigated, we were able to assess the extent of the problem of helmiths in the 

area and also the helminth types present in the area: 

 

 This study enabled us to determine the helminth species (Ascaris 

lumbricoides, Trichiuris trichiura and Schistosomiasis haematobium) present 

in areas investigated and we were able to note a change in helminth species 

present in Ugu district, in comparison to the species present in the district the 

last time a similar study (PCP study conducted between 1998-2000) was 

conducted.  

 

 Through interviews with community ward councillors from communities 

surrounding the investigated schools, we were able to learn of the 

developments that have happened over the past five years and such 

developments have been happening since the early 1990s to varying 

degrees. Despite the increase in prevalence of S. haematobium, it was also 

noted that the number of households and families with improved access to 

water and sanitation has increased. We were also able to determine that 

fewer pupils now practise water risk behaviour such as playing, doing laundry 

and washing in rivers, as compared to the past. This may indicate that there 
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are other factors that may be attributed to this increase other than inadequate 

safe water infrastructure. 

 

 The level of knowledge of bilharzia amongst pupils was assessed and we 

discovered that more than half knew what bilharzia is and 18.3% that denied 

having bilharzia tested positive for bilharzia. Despite these findings, the S. 

haematobium (32.2%) was higher then that the PCP study found (14.9%). 

 

 We were able to conclude that access to water and sanitation has improved in 

comparison to the past. The prevalence and intensity of all three helminths 

has decreased. We were unable to attribute such a reduction in the problem 

of helminths solely to improved access to water and sanitation as there was 

general improvement in infrastructure despite an increase in population sizes. 

However it was noted that in UMzumbe Municipality, which has some 

challenges of water and sanitation had high prevalence and intensity of STHs 

in comparison to Hibiscus Coast Municipality which had less challenges, 

hence water and sanitation may be cited as important factors in explaining 

this trend. Therefore it is possible that a combination of factors may have 

contributed to this reduction in the problem of helminths in Ugu when 

compared to findings from the PCP study. 

 

 Although there has been a reduction in the prevalence of helminth infections, 

nearly a third of the samples were infected with schistosomiasis and a quarter 

with soil transmitted infections emphasing the need for further measures to 

reduce these infections. 

 



 
 

94 

6.2 Recommendations 
 
Improvements in water and sanitation can be expected to also improve other aspects 

of health other than reducing the prevalence or incidence of helminth infections. 

When infection rates are reduced by anthelminthic treatment, water and sanitation 

facilities prevent infection rates from increasing again to pretreatment levels.  

 

The following recommendations are made: 

 To achieve maximum health impact, greater focus is needed in ensuring 

installation of safe hygienic toilets and safe water for personal and domestic 

hygiene in communities; 

 

 Proper sanitation facilities should be installed at the same time as water 

facilities to significantly effect optimum reduction of water-faecal related 

infections; 

 

 Access to water supply should be as close as possible to each house in order 

to reduce the temptation of using unsafe water sources and maximise hygiene 

practices; 

 

 School and health programmes should emphasize hygiene education to 

encourage personal hygiene. Pupils should also be taught early at schools 

about infections/diseases that are endemic in their communities and how such 

diseases can be prevented from spreading; 
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 Programmes from the DoH, DoE and Environmental Affairs should work 

together to raise awareness about parasitic infections and practices that 

minimise the risks of infection; thereby reducing new cases of infection. 

 

 Mass treatment programmes to control helminth infections (soil transmitted 

helminths and schistosomiasis) are required based on WHO guidelines which 

advocate targetting school-age pupils. Regular mass treatment using single 

dose praziquantel for schistosomiasis and albendazole for STHs have few 

side-effects and reduce the prevalence and intensity of helminth infections 

(WHO, 1998). 
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Appendix 1: Pictures of water and toilet facilities in 

schools from the 2010 study 

 
 
 
 

  
Figure 9: Pupils VIP toilet in one of the schools Figure 10: Inside the VIP toilet, plastic 

seat with cap 

 

 
Figure 11: Closed cemented pits of VIP toilet in one of the schools        
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Appendix 2: Photos of field laboratory used to analyse 

samples in the 2010 study 

 
Figure 12: Table top set for examination of helminth eggs under light microscope 

          

Figure 13: Trained research assistants examining urine slide for detection of helminth 

eggs 

 
Figure 14 : Study PI, Sipho Zulu preparing test tubes for preservation of urines 
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Appendix 3: Ethics’ Approval Letter for FGS Study 
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Appendix 4: Ethics’ Provisional Approval Letter for Masters 

Study 
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Appendix 5: Ethics’ Approval Letter for Masters Study 
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Appendix 6: Informed Consent - English 
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Appendix 7: Informed Consent - Zulu 
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Appendix 8: Questionnaire 
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Appendix 9: Permission Letter to Use PCP dataset 
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