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ABSTRACT 

Intestinal parasite co-infections are major public health problems of children in 
developing countries causing under nutrition, anaemia obstruction, mental and 
physical growth retardation. This study was conducted to assess the prevalence of 
soil transmitted helminth (STHs) and malaria co-infection among primary school 
children in Ogba/Egbema/Ndoni Local Government Area, Rivers state Nigeria. A 
total of 464 stools were sampled randomly from three Egbema community primary 
school children from January-April 2015. The samples were from children of both 
sexes whose ages ranged from 4-15 years old.  Blood film determination, direct wet 
mount and concentration technique were respectively used for diagnosis of malaria 
and STHs infection. A pre-tested questionnaire was administered to each of the 
children to elicit information on risk factors for malaria and STHs infection. 
181(38.7%) of the samples were positive to various STHs with A. Lumbricoides 
(29.7%), hookworm specie (12.92%), T. Trichiura (4.5%), E. vermicularis (1.28%) 
and S. Stercoralis (1.9%). There were also cases of mixed infection of STHs 
(45.83%). Males recorded a slightly higher prevalence rate (38.91%) than female 
(38.7%) which showed no significant difference (p>0.05) on both sexes. The 
infection was detected in all age group examined, with the 8-11 years age group 
recording the highest (44.6%). The overall prevalence rate for malaria was (29.1%), 
with male (30.4%) higher than the female (28.3%). The prevalence of anaemia 
among school children (11%) showed no significant difference (p>0.05) between 
the level of anaemia and the type of school the children attended. Children whose 
mothers are traders were the most infected 132(56.7%) while children whose 
mothers are house wife had least infection and Children who do not wash their 
hands after toilet 233(96.5%) had high in8fection of STHs.  Malaria was low among 
children who used insecticide (p=0.021) than those who do not use insecticide.  
Furthermore co-infection (38.7%) was indication of high parasitic burden and 
increased problems associated with anaemia which aggravates the burden of disease 
in Nigerian children. Based on these findings, there is need to implement effective 
malaria and intestinal parasite control measures in this community. 

 

Keywords: Soil, Helminths, Malaria, Co-Infection, Anaemia, Risk factor, 
Public health. 
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CHAPTER ONE 

INTRODUCTION 

 BACKGROUND TO THE STUDY     

 Intestinal parasite infections are serious public health problem which are usually 

associated with complications such as anaemia, growth, and other physical and 

mental health problems in children (Odu et al., 2011). They are the most common 

and neglected public health problems occurring throughout the developing world 

(Luong, 2003). Intestinal parasitic diseases remain an important cause of morbidity 

and sometimes mortality in developing countries due to faecal contamination of 

water and food (Sachs & Hotez, 2006), high prevalent rate and their effect on both 

nutritional and immune status of the population (Allie et al., 2011). Infection thrives 

and persists in communities in need of better housing, clean water, and appropriate 

sanitation, better access to health care, education and increased personal earnings 

(Crompton, 2000). The world health organization (WHO 2004) estimated that 2.3 

billion people in the tropical and subtropical region of the world are exposed to 

infection by hookworm, round worm and whip worms. Children between the ages 

of 5 and 15 years usually have the highest rates of infection, particularly in 

developing countries where poverty, poor nutrition, inadequate sanitation and 

potable drinking water and insufficient health care prevail (WHO 2004). 

Neglected tropical diseases(NTDs) such as Soil Transmitted Helminths(STHs), 

Lymphatic Filariasis, Trachoma  are called Neglected because they generally afflict 
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the world’s  poor, inflict tremendous disability, disfiguring conditions and suffering, 

yet can be controlled (Hotez et al., 2008). They are the most common infective 

agents of mankind, responsible for increased morbidities and associated 

consequences in vulnerable populations, including young children, pregnant women 

and school age children (Quakyi et al., 2000). Although these infections are not 

among the big killers, they endanger children’s health in a subtle and debilitating 

way, chronic infection compromise healthy growth, cognitive development, 

physical fitness and iron status, and affect immune response of infected children 

(Albonico et al., 2008; Odu et al., 2011a).   

These infections are major public health concern because factors that predispose 

man to the infections are bound in the sub region which includes poor 

environmental hygiene, poverty, malnutrition, ignorance (Ijagbone & Olagunju, 

2006) and the unhygienic but common practice of indiscriminate defecating at farm 

lands and open field (Adeyeba & Dipeolu, 1984; Ugbomoiko & Ofoezie, 2007). 

These infections are widespread in Africa with high prevalence rate in Nigeria, 

Ivory Coast, Angola, New Guinea, Rhodesia and Kenya (Muniz, 2008). Intestinal 

parasite of importance to man are Enterobus Vermicularis (pin worm), soil 

transmitted helminths (STHs):  Ascaris lumbricoides (round worm), Trichuris 

trichiuria (whip worm), Necator americanus and Ancyclostoma duodenale 

(hookworm) and Strongyloides stercoralis (thread worm). The other intestinal 

nematodes, trematodes and cestodes are less wide spread in man (Awolaju & 
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Morenikeji, 2009). Their distribution is limited to certain areas in the world and 

their infections are usually confined to certain communities (Yusri, 2007). The 

estimated cases of STHs are:  250million cases of ascariasis, 151million cases of 

hookworm diseases, 100 million cases of strongyloidiasis and 45.5 million cases of 

trichuriasis (Albonico et al., 2006). There is a wide disparity in the prevalence and 

global distribution of intestinal helminths (Matthys, Bobieva & Karimova, 2011). A 

number of epidemiological studies have indicated that individuals infected with 

multiple helminths often harbour heavier infection than individuals infected with 

single helminths (Nguhiu, Kariuki & Magambo, 2009).  

 Polyparasitism may affect a considerable proportion of the population, hence 

posing a great toll on public health (Arene, 1984). STHs are faecal borne infections 

that are transmitted either directly (hand to mouth) or indirectly, which is through 

food and water (Luong 2003). Sanitation in the context of economic development is 

the only definitive intervention that eliminates these infections (Albonico, 2006). It 

is also widely accepted that treatment such as deworming can decrease the menace 

of soil transmission (wadood et al., 2005). The result of some studies also suggest 

that chemotherapy, education, behavioural changes, access to clean drinking water 

and sanitation are important factors to be considered in order to decrease the burden 

of soil transmitted helminths (Phiri et al., 2000).  STHs infection and malaria co-

exist with significant co-infection rate (Degarege et al., 2009). 



4 

 

Malaria is one of the most important public health problem and also one of the 

leading causes of illness and death in the world (Suyaphun, Wiwanitikit & 

Suwansaksri, 2002). The disease is the most important causes of human morbidity 

and mortality with enormous medical, economic and emotional impact in the world 

(Brooker et al., 2006). More than half of the world population is at risk of acquiring 

malaria and the proportion increases each year because of deteriorating health 

system, growing drug and insecticide resistance, climate change and natural disaster 

(Rowe et al., 2006). This disease is endemic in tropical Africa with an estimated 

90% of the total malaria incidence and death occurring particularly among children 

aged under five and pregnant women especially in areas where transmission is 

intense (Arrese, 2001). Malaria posses an enormous public health burden and more 

than 75% of the global clinical episode caused by Plasmodium falciparium each 

year occur in Africa and the rest occur in Asia, and Latin America, being the 

world’s most prevalent vector borne disease (Snow et al., 2005). 

Epidemiological pattern of malaria transmission is general unstable and seasonal 

because of altitude and rainfall pattern, environmental and climate situation permit 

the continual breeding of vectors in permanent breeding site (Degarege et al., 2009). 

Severe parasites can lead to blood loss, tissue damage, spontaneous abortion and 

death (Hotez 2008). The distribution of these infections depends also on the 

condition such as suitable climate and human activities such as population 

movement, poor sanitation (Girum, 2005). Malaria impedes the economic growth; 
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hence, it is closely linked with conditions of poverty new research has shown that at 

the house hold level, the vulnerability of the poorest is increased by socioeconomic 

difference in access to malaria interventions (Worrall et al., 2005).   

Human co infection with Plasmodium Falciparium and helminths are ubiquitous 

throughout Africa, although its public health significant remains a topic for which 

there are many unknown (Simon et al., 2007). The overlapping distribution of 

intestinal helminth and malaria parasite result in a high rate of anaemia. This may 

result both the synergism and addictive interaction between helminth and malaria 

parasite. One of the main impacts of malaria and helminths infection is anaemia 

among other mechanism through haemolysis, increased spleen clearance of infected 

and uninfected red blood cells and cytokines induced dyserythoropoesis (Basavaraju 

& Schantz, 2006).  Based on the distinct mechanism by which malaria and 

helminths reduce haemoglobin level, it can be speculated that their combined 

presence might interact to enhance the risk of anaemia (Machteld et al., 2010).  

Recent Meta analysis of malaria intervention trials among African children provided 

compelling evidence that both symptomatic and asymptomatic malaria contributes 

substantially to anaemia in regions (korenromp et al., 2004). Malaria contributes to 

reduce haemoglobin concentration through a number of mechanisms, principally by 

destruction and removal of parasitized red cells and the shortening of the life span 

of non parasitized red cells and decreasing the rate of erythrocytes production in the 

bone marrow (Mc- devitt et al., 2004). Some of the mechanism that causes anaemia 
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during malaria is associated more with acute clinical states (heamolysis or cytokine 

distribution), where as chronic or repeated infections are more likely to involve 

dyserythropoiesis. current malaria control tools and strategies consist of prompt 

diagnosis and treatment with the use of long lasting insecticide nets (LLINS), 

indoor residual spraying (IRS) and strengthening of health systems among others 

(WHO  2012). Chemotherapy is the current global strategy of choice (WHO 2006). 

 JUSTIFICATION OF THE STUDY  

Human co- infection with Plasmodium Falciparium and helminths are ubiquitous 

throughout Africa, although its public health significant remains a topic for which 

there are many unknown (Simon et al., 2007). Epidemiological studies have been 

conducted to unravel the nature of interaction and coexist between STHs and 

malaria (Mwangi, Bethony & Brooker 2006). The presence of STHs can affect the 

risk of malaria and severity of the disease or the occurrence of malaria infection 

may in turn impact the upcoming STHs infections and related morbidities(Nacher 

2011). As a result, disease due to one of these parasites could be exacerbated or 

ameliorated due to the occurrence of the other species resulting in synergistic or 

antagonistic impact on the infected host. STHs are known for their strong immune-

modulatory impact on other co infecting parasites compared to malaria (Hartgers & 

Yazdanbakhsh, 2006). STHs also reduce the amount of red blood cells necessary for 

malaria reproduction. Moreover, anaemia caused by STHs infection can lead to 
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cardiovascular compensation, hyper ventilation of CO2 and increased lactates which 

make the host more attractive to mosquitoes (Nacher 2008). 

STATEMENT OF PROBLEM 

STHs and Malaria are among the most prevalent endemic parasitic diseases in sub 

Saharan Africa, where both have similar geographical distribution and co-infections 

are common (Snow et al., 2005). Infections by these parasites have been shown to 

result in abdominal pain, diarrhoea, anaemia, spontaneous abortion, malnutrition, 

ulcers, intellectual retardation, cognitive and educational deficits, intestinal 

obstruction and in severe, chronic and untreated infections could lead to death 

(Hotez et al., 2008).  In Nigeria, the distribution and prevalence of STHs and 

malaria is not well documented. Many areas still remain unstudied. Recently, the 

Rivers State Government embarked on the distribution of long lasting insecticide 

nets (LLINs) in some Local Government areas, there is need for a baseline data 

through which effectiveness of control and intervention could be monitored.   

MAIN  OBJECTIVE 

This study aim to assess the prevalence of soil transmitted helminth and malaria co-

infection among primary school children in Egbema Local Government Area, 

Rivers State, Nigeria. 

SPECIFIC  OBJECTIVES  

1. To determine the prevalence of STHs among primary school children in 

Egbema community. 
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2.  To determine the prevalence of malaria infection among primary school 

children in Egbema community. 

3. To determine the prevalence of anaemia among primary school children in 

Egbema community. 

4. To assess the risk factors associated with infections of soil transmitted 

helminth and malaria among primary school the children in Egbema 

community. 

SIGNIFICANCE OF THE STUDY 

The findings of this study will be of immense benefit to decision and policy makers 

in the control and elimination of malaria and STHs infections. It will also act as a 

baseline study to which the effectiveness of control intervention could be assessed. 

A healthful and sanitized environment will increase and promote control of 

infection of intestinal helminths and malaria. Treatment of contaminated water and 

food, washing of fruits and vegetables , proper drainage system, removal of stagnant 

water, refuse dump far from living environment and life style changes that vary with 

variables such as age, gender, level of education and occupation of the parent can 

also facilitate control on the risk of intestinal helminths and malaria among children. 

With the knowledge of these background variables, government at all levels is 

involved in eradication of parasites and also educating people through the media 

and also giving out mosquito nets in the communities.    
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Accurate information and quality education outreach programs in the communities 

can reduce the mortality and morbidity of these parasitic diseases in children. 

Health strategy for attainment of effective parasitic disease control programme 

demands knowledge of magnitude of the disease and their changes in course of time 

as related to ecological, cultural, behavioural and other factors. 

SCOPE OF THE STUDY 

The study is a cross sectional study in scope. It seeks to access the prevalence of 

STHs and malaria co-infection in community primary schools in Egbema 

community in Rivers State. Although STHs and malaria are two separate diseases, 

they often occur together in the same individual. They also share some 

manifestation characteristics in common and require parallel lifestyle reorientation 

to control by identifying plausible strategy for reducing the prevalence of malaria 

and parasitic infection and associated morbidity and mortality.  

  This study is delimited to government primary school children under the age of 4 

to 15 years of both male and female primary school children in Egbema. 

Ogba/Ndoni/ Egbema are one of the 23 Local Governments in Rivers State. The 

study was carried out in Aggah, Okwuzi and Mgbede communities in Egbema 

with boundaries between Delta State and Imo State. These communities have less 

potable water supply, public latrine, indiscriminate waste disposal method and the 

spread of parasitic diseases are very easy because of the type of houses in the area, 

overcrowding,  farming activities walking barefooted, method of waste disposal 
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and parent occupation.  These activities is see n as a participation in routine chores 

of daily living that are in themselves sufficiency exerting for a community. 
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                                                   CHAPTER 2 

LITERATURE REVIEW 

Soil transmitted helminths and malaria infections are among the most prevalent 

endemic parasitic diseases in sub Saharan African where both diseases have similar 

geographical distribution and co infections are common (Snow et al., 2005). Both 

infection are prevalent and responsible for increased morbidities and associated 

consequences in vulnerable populations including young children, pregnant women 

and school aged children (Brooker et al., 2000). Every year, nearly one million 

deaths result from malaria infection Barnes et al., (2009) while STHs rarely cause 

death, but have impact on physical and mental growth in childhood nutritional 

status, cognitive development and lifelong health of human (Stephson et al., 2000). 

Ascaris lumbricoides (Roundworms) 

Geographical distribution 

It is estimated that more than 1.5 billion people are infected with STHs worldwide 

WHO (1993) of which Ascaris lumbricoides is the most common and important. 

This helminth is cosmopolitan and its distribution is largely determined by local 

habits in the disposal of faeces because its eggs reach the soil in human faeces and 

so contaminate the environment (Achidi et al., 2008). 

Life cycle and mode of transmission 

A. lumbricoides is the largest of the common nematodes that infest humans. Its life 

is relatively simple and involves the egg, four larval stages and immature worms 
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and adult worms of both sexes. The adult worm lives in the small intestine (Muller, 

2002). The female adult worms measure 20-35cm in length and about 3-6mm in 

diameter, while the males are smaller and measure 15-31cm in length and 2-4mm in 

diameter (Brooker, 2010). Female worms produce eggs which are excreted in the 

faeces of the host. One female A. lumbricoides can discharge an average of 200,000 

to 240,000 eggs per day with the range being 134,000 to 360,000 (Crompton et al., 

2010). However, only two eggs per female worm are needed to infect man and 

develop into adult male and fertile female worms in order for the proportion of A. 

lumbricoides in a given population to remain reasonably stable (Ayalew et al., 

2011). 

 Humans contract Ascaris by ingestion of embryonated eggs. This commonly occurs 

through faecal contamination of food, water or other beverages, eating utensils or 

fingers. Cooked food is usually safe but can become contaminated after cooking. 

Consumption of soil by pregnant women, young children and others may lead to 

infection. The eggs are passed in faeces in a un-embryonated state. In the presence 

of sufficient oxygen, moisture and warmth, the larva develops inside each egg in 

about two to three weeks and becomes infective one week later. The eggs are broad 

and ovoid and measure 45-70 x 35-50μm; they have a tough protein coat and prior 

to embryonation, are extremely resistant to drying or to destruction by various 

chemicals. Eggs are deposited on heavy clay soils in moist, shady location with 

temperatures of 22ºC to 32ºC typical of tropical climates; develop rapidly into 

infective-stage larvae (Egwunyenga et al., 2005). Development is much slower at 
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low temperatures and can take up to 45 to 55 days at 16 -18ºC (Awolaju et al., 

2009). Prolonged exposure to ultra violet rays from sunlight kills Ascaris eggs 

(Anosike et al., 2002).  Ascaris eggs are coated with a mucopolysaccharide protein 

that renders them adhesive to a wide variety of environmental surfaces; this feature 

accounts for their adhesiveness to everything from door handlers, dust, fruits and 

vegetables, paper money and coins (Ajero et al ., 2008). Embryonated eggs ingested 

by the host hatch in the small intestine and liberate larvae which burrow through the 

mucosa and are carried to the liver via the enterohepatic circulation.  

The larvae develop further and roam about in the liver for about 5 days, then 

proceed via the blood vessel to the right side of the heart and on to the lungs. They 

continue to grow into the lungs for 9-15 days, finally break up into the alveoli, pass 

up the trachea, and are either swallowed or sometimes spat out by the host. The 

swallowed larvae are apparently not affected by the gastric juice in the stomach and 

most survive to reach the small intestine where they grow to become juvenile and 

then to mature adult worms of both sexes which mate to produce fertilized eggs. 

Many of the larvae are lost in inappropriate tissues and do not survive to become 

adult worms. Figure 1, shows the entire cycle from the ingestion of eggs to 

production of fertilized eggs by mature A. lumbricoides take two to three months 

(Albonico et al., 2008). 

 

 

 



14 

 

 

 

 

Figure 1: Life cycle of Ascaris lumbricoides (source: wikieducator) Accessed 

 

Epidemiology 

The distribution of the organism is worldwide; it is estimated that more than one 

billion people are infected with A.lumbricoide. The prevalence of ascariasis is 

highest in tropical countries where warm, wet climate favour year round 

transmission of infection. In dry areas, transmission occurs predominantly during 

the rainy months.  In endemic communities, people are exposed to infection from 

birth and are continually at risk of re-infection because of poor sanitation, low 

standard of personal hygiene and constant exposure to enormous number of A. 
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lumbricoides egg discharged into the environment by the female worm (Bethony et 

al., 2006). Age related distribution shows that prevalence reaches a peak between 

ages 4and 14 years (Luong 2003). Intensity of infection measured by worm burden 

after exulsion chemotherapy or by egg excretion per gram of host faeces indicates 

that children harbour more worms than adult in adult in a community (Adeoye et 

al., 2007). 

Pathology and clinical features 

The ingestion of small numbers of infective eggs at any one time probably gives rise 

to no recognizable symptoms, but large numbers may provoke pneumonitis during 

larval migration through the lungs. This may occur from 4 to 2 weeks after infection 

(Kennedy et al., 1992). During this period sensitive person may develop asthma 

attack, which can continue until the eventual elimination of the adult worms. A few 

adult worms in the bowels are unlikely to cause symptoms unless they migrate 

through the ampulla of vater into the pancrease, bile duct, gall bladder or liver up to 

the oesophagus. A heavy infection is likely to cause bowel obstruction in children. 

Some of the children present with fever and generalised malaise.  Ascaris infections 

are classified by their clinical expression into four different groups (De Siliva et al., 

1997). During early infections, the invasive larval stages of Ascaris will elicit a host 

eosinophilic inflammatory response in the liver (hepatitis) and lung (Loeffler’s 

pneumonitis). In the next phase larval migration is known to be associated with a 

distinctive type of pneumonitis known as Loeffler’s Syndrome. Adult and larval 

Ascaris release extremely potent, volatile allergens (Kennedy et al., 1992).These 
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may initiate the asthma like symptoms sometimes associated with Ascariasis. The 

most severe manifestations of Ascaris occur as a consequence of the third phase 

when either physical obstruction in the intestinal tract by a bolus of adult worms or 

because of adult parasite migrations into the biliary tree. Among the factors 

associated with acute obstruction are high fever, acute diarrhea, peppery foods, 

inhalant anesthesia and other physiological stresses (Alli et al., 2011). Greater 

global health impact than acute obstructive ascariasis are the nutritional 

consequences of chronic ascariasis, including increased faecal nitrogen loss, 

reduction in the ability to digest lactose and diminished vitamin A utilization. In the 

fourth clinical expression it has been suggested that ascariasis may modulate the 

immune response to other infections (Nacher et al., 2000) 

 Prevention 

The prevention of Ascaris infection can be achieved first by ensuring that soil is not 

faecally contaminated. This is made possible by providing and using adequate 

latrines among communities. The use of untreated human faeces as fertilizer in 

farms should be avoided and treatment of infected individuals as part of a control 

programme, especially children should be undertaken. Proper washing of hands 

before eating prevents the Ascaris from being ingested. Eating of uncooked 

vegetables, green salads and fruits which may be contaminated with Ascaris eggs 

from infected soil should be avoided. This reduces the risk of a person getting 

Ascaris infection. Public health education should be mounted among communities. 
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Treatment 

 Ascariasis is treated with administration of various anti-helminthics drugs. These 

include Albendazole (Zentel), Mebendazole, Combatrin (Pyrantel pamoate) and 

Levamisole. Albendazole is 100% effective at a single oral dose of 400mg for all 

individuals except pregnant women and children below 5years. Mebendazole is 

used at a standard single dose of 400mg and it is 100% effective against Ascaris. 

Combatrin is given as a single dose but it possibly encourages obstruction by 

paralysed worms. Levamisole is given at 150-250mg. Intestinal obstruction in 

children caused by ascaris can usually be treated conservatively with intravenous 

fluids. In mixed infections ascariasis is treated first with a specific anti-helminth 

followed by administration of a broad spectrum anti-helminth drug. This is to avoid 

the adult worms from migrating causing other complications elsewhere in the body. 

In areas where ascariasis is common, the directly attributable benefits of mass 

chemotherapy may be minimal. In areas with Vitamin A deficiency and endemic 

ascariasis, Vitamin A supplementation can be combined with deworming: anti-

helminthics do not impair Vitamin A absorption but the worms may interfere with 

Vitamin A uptake by reducing fat absorption (Ogbe et al., 2002). 

 

Ancylostoma duodenale and Necator americanus (Hookworms) 

Geographical distribution 

Ancylostoma duodenale is native to parts of southern Europe, North Africa, 

Northern Asia and parts of Western South America while Necator americanus is 
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found in Central and Southern Africa, Southern Asia, Australia and the Pacific 

Islands (Chigozie et al., 2007). 

Life cycle and mode of transmission 

Adult hookworms usually live in the upper small intestines where females deposit 

eggs into the intestinal lumen. A. duodenale has been estimated to produce an 

average of 20,000 eggs per female worms per day and N. americanus about half that 

number. Egg production can be related to several factors including age of infection, 

the nutritional status of the host and the number of worms present. The 

immunological response to the infection by the host may also affect the egg 

production (Hotez et al., 2008). Eggs leave the host through faeces and if the 

conditions are favourable will hatch within 24 hours. Ideal conditions are aerated, 

moist soil and a temperature range of 23 – 330C (Mwangi et al., 2006).  

Eggs of the two hookworm species are similar and difficult to distinguish. They are 

thin shelled, transparent; ovoid with round ends and measure 64-70 x 36-42μm.The 

eggs hatch into the first stage or rhabdtiform larvae which feed on bacteria and 

faecal matter. For approximately 7 days, the larvae grow, moult once and then 

moult again after following further growth. This third stage or filariform larvae is 

ineffective, non feeding and capable of active vertical movement in the soil and on 

vegetation. These larvae are very sensitive to desiccation and the mortality rate is 

90% in their first weeks of life (Stephenson et al., 2000). Larvae are attracted to a 

potential host by warmth and carbon dioxide. Both species of hookworm can 

penetrate the skin effectively and usually between the toes or hands. Following 
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penetration, the larvae migrate within the circulatory system to the lungs where they 

enter the alveoli and then migrate to the pharynx where they are swallowed or pass 

through the oesophagus into the stomach. Maturation is completed in the small 

intestine and the eggs of A. duodenale first appear in feaces between 43 and 105 

days and those of N. americanus between 40 and 60 days after initial infection 

(Crompton, 1999). Both duodenale and americanus have been recorded to be fairly 

long-lived, for duodenale, a maximum of six to seven years and a maximum of 

worm egg output of 12 to 18 months.  

The absolute longevity of  N. americanus was reported to be five to six years. The 

adult worms are somewhat stout, cylindrical nematodes, off-white or rusty red in 

colour. A. duodenale is the larger of the two species, females measuring 5-10 mm 

and 10-18 mm for the males. N. americanus females measure about 10 mm and 

males 5-9mm in length. Both parasites have a well developed sub-globular buccal 

capsule. In A. duodenale this bares two pairs of teeth and in N. americanus a pair of 

semicircular cutting plates. Eggs of the two worms are difficult to distinguish unless 

precise measurements of a series of eggs are made or epidemiological data on 

geographical location (fig 2). 
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Figure 2: Life cycle of Hookworm (source: wikieducator) Accessed 

 

Epidemiology 

 Hookworm infection frequently occurs in high intensity in adult population. Up to 

44 million pregnant women are estimated to be infected with hookworm. In 

pregnant women, anaemia causes hookworm disease results in several adverse 

outcomes for both the mother and child, including low birth weight, impaired milk 

production and risk of death for both mother and child. In children, chronic 

hookworm infection has been shown to impair physical and intellectual 
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development, reduce school performance and attendance and also adversely affect 

future productivity and wage earning potential (Beaver, 1955). 

Clinical features and pathology 

Human hookworm infection is a soil-transmitted intestinal helminthiasis caused by 

either americanus or duodenale. The pathology associated with hookworm infection 

is those that are associated with the presence of the adult parasite in the intestine 

and those associated with the penetration of and migration of the larval worm within 

the skin. Poor iron intake and iron deficiency anaemia are the hallmarks of 

hookworm disease (Hotez et al., 2004) The course and outcome of pregnancy, 

growth, and development during childhood and the extent of worker productivity 

are diminished during hookworm disease (Oberhelman, 1998). 

 Prevention 

Personal prevention against hookworm infection is provided by wearing of 

protective attires. Wearing of adequate protective footwear prevents infective larvae 

from penetrating the skin of the feet. Prevention of hookworm infection can be 

avoided by ensuring that soil is not faecal contaminated. This is made possible by 

providing and using adequate latrines among communities. The use of untreated 

human faeces as fertilizer in farms should be avoided and treatment of infected 

individuals as part of a control programme is essential should be undertaken. Public 

health education should be mounted among communities. This should aim at 

imparting basic personal health hygiene knowledge to the communities. 
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Treatment 

Hookworm infections are treated by administration of the following antihelminthes: 

Albendazole, Mebendazole, Levamisole and Combatrin. Albendazole given at a 

single dose of 400mg for all ages above 2 years is 60-90% effective against 

hookworm infections. A single dose of 500 mg of Mebendazole for all ages above 2 

years or 100 mg given twice daily for 3 days is 20-90% effective against hookworm 

infections. A single dose of 3 mg per body weight of Levamisole is more effective 

against A.lumbricoides than against Necator (20-60%). A daily dose of 10 mg per 

body weight given for 3 days of Combatrin is more effective against Ancylostoma 

than against Necator (20-90%). Mass chemotherapy appears to give maximal 

returns in terms of improved health in areas where hookworm is a major problem 

and albendazole is used regularly, along with iron supplements; in children it 

improves physical growth and iron stores, and in pregnant women it reduces the 

prevalence of iron deficiency anaemia (Handzel, 2003).  

 

Trichuris trichiuria (Whipworms) 

Geographical distribution 

Trichuriasis has a worldwide distribution of infection which occurs frequently in 

areas with tropical weather and poor sanitation practices and among children. In 

2002, the estimated number of persons infected with whip worm was 1 billion. It 

also occurs in southern United States. 
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Life cycle and mode of transmission 

The life cycle of Trichuris is simple. Most stages of development occur in the 

caecum of the host, from the first cuticular molt of the larva to adulthood and sexual 

reproduction. Female adults shed an average of 3,000 to 20,000 eggs per day (Hotez 

2000). The eggs are not embryonated when passed out in stool and therefore are not 

infective. In the soil and with ambient temperatures and humidity, embryonic 

development starts with the first larval stage. This stage takes between 15 to 30 days 

and development may abort or be inhibited by direct sunlight or desiccation. The 

larva hatches when the eggs are ingested by the host. The larva then penetrates the 

intestinal villi where it remains temporarily and later migrates to the caecum where 

it burrows and undergoes cuticular moults to maturity. This development to adult 

will take 30 to 90 days and after copulation the female will start to lay eggs. The 

eggs are barrel shaped and have transparent polar plugs. They measure 50 to 54μm 

in length and 22μm width. In heavy infection worms can be found in the posterior 

level of the ileum or on the walls of the appendix. The length of the adult worm 

varies from 3-5cm and females are larger than males (Brooker, 2010). 
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   Figure 3: Life cycle of Trichuris trichiura (source: wikieducator) Accessed 

 Epidemiology 

Whip worm infection, known as trichuriasis, is prevalent in both temperate and 

tropical zones of the world. However infections follow a clustered distribution and a 

more frequently found in areas with tropical weather and poor sanitation practices. 

Whip worm infection occurs through ingestion of whip worm eggs which can be 

found in focally contaminated dry goods, such as beans, rice, and various grains and 

in crops grown in soil fertilized with sewage. Human are infected when such 

produce is consumed raw or food is contaminated by handlers (Bundy& Cooper, 

1989). 

 Clinical features and pathology 

Trichuris causes host injury both through direct effects by invading the colonic 

mucosa and through the systemic effects of infection. The caecum is the preferential 
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site for invasion although heavy infections will extend throughout the colon and 

even distally to the rectum (Hotez, 2000). The most severe manifestation of heavy 

infection among children is the Trichuris dysentery syndrome (TDS), which is 

associated with chronic dysentery, rectal prolapsed, anaemia and growth stunting 

(Stephenson et al., 2000). Growth stunting is sometimes reversible with specific 

anthelminthic treatment and supplemental oral iron. 

Prevention 

The prevention of Trichuriasis infections is highly dependent on personal 

protection. To avoid ingestion of eggs thorough washing of vegetables and salads 

before they are eaten raw should be done. Individuals should also wash their hands 

before eating and after defecating. Proper disposal of faeces as a result of use of 

adequate latrines improves sanitation and guards against communities ingesting 

eggs from faecally contaminated soil. Avoiding the use of untreated human faeces 

as fertilizers among farming communities reduces the risk of individuals being 

exposed to Trichuris infections (Brooker, 2010).  

  Targeting and treating individuals as part of a control programme is effective in 

reducing the worm burden in the community and hence lowering the transmission 

rate. Public health education should be mounted among communities. This should 

aim at imparting basic personal health hygiene knowledge to the communities. 

Treatment 

Treatment of Trichuriasis is entirely by chemotherapy. Albendazole is given at a 

single oral dose of 200 mg but for symptomatic should be given each day for 3 
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days. It is not recommended for pregnant women or infants under 1 year old 

(Savioli, 1999). Mebendazole at a single oral dose of 400-500 mg is equally 

effective.  

 Reduction of heavy infections however will reduce the incidence of Trichuris 

dysentery syndrome (TDS), probably benefit the learning abilities of affected 

schoolchildren, and may reduce anaemia and stunting.  

Strongyloides stercoralis  

Geographical distribution 

Strongyloides stercoralis has a worldwide distribution and is found in many tropical 

and subtropical countries including those of Africa, Asia and South America 

(Arison et al., 1994). 

 Life cycle and mode of transmission 

Strongyloides stercoralis is transmitted either by infective filariform larvae 

penetrating the skin or by autoinfection with rhabditiform larvae developing into 

filariform larvae in the intestine followed by penetration of the gut wall. It is also 

transmitted by autoinfection with rhabditiform larvae developing into filariform 

larvae in faecal matter on peri-anal skin followed by penetration of the skin. 

Transmammary transmission of Strongyloides can also occur (Conway et al., 1995) 

Following penetration, the larvae enter small blood vessels and follow a heart lung 

migration during which they develop. After up the trachea, the larvae are coughed 

and swallowed. The larvae mature in the intestinal tract. It is thought that mating 

between male and female worms is not essential for reproduction of the parasite as 
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males have been rarely found in humans. Female worms become embedded in the 

wall of small intestine while the male worms are expelled. Very soon after the eggs 

are laid the rhabditiform larvae hatch out in the intestine. They either develop in the 

intestine into infective larvae or penetrate the intestinal wall or they are passed out 

in the faeces. This phase of development which occurs in the human host is referred 

to as the parasitic or direct life cycle.  

The rhabditiform larvae which are expelled in the faeces are capable, under suitable 

conditions, of developing into infective larvae in the soil within 3-4 days. The 

larvae can remain infective in the soil for several months. The next phase of 

development occurs in the external environment and is referred to as indirect or 

heterogenic life cycle. Given a favourable climatic conditions, S. stercoralis can 

follow a free-living existence for several generations. Instead of the rhabditiform 

larvae in the soil developing into filariform larvae they are able to develop directly 

into mature egg producing worms in the soil. Rhabditiform larvae that hatch in the 

soil may grow into infective filariform larvae and require a human host in which to 

become mature worms.  



28 

 

 

Figure 4: Life cycle of Strongyloides stercoralis (source: wikieducator) Accessed. 

Epidemiology 

 S. stercoralis infect an estimated 30-100 million people with a distribution 

throughout tropical and subtropical areas. Prevalence in rural areas of sub Sahara 

Africa, south-east Asia, central and South America can reach 20%; a lower level of 

active transmission persists in temperate region such as southern Europe and the 

southern state of the US. In highly endemic areas infection intensifies peak in 

childhood and then declines. Because of the chronicity of infection, prevalence 

remains high in immigrant from endemic areas with prevalence of 30-80% in SE 

Asian immigrant screened in North America (Barnes et al., 1987). 
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Clinical features and pathology 

In light infections usually the penetration of the skin by filariform larvae is a 

symptomatic in non-sensitized persons. In heavier infections a rash often appears at 

the site of entry (‘ground itch’) and there may be severe pruritis. Where 

autoinfection is occurring there may also be peri-anal and perineal ulceration. In the 

immunosuppresed persons autoinfection with Strongyloides stercoralis can become 

overwhelming and sometimes fatal. In such infections, larvae can be found in most 

tissues and serous cavities of the body (Conway et al., 1995). During the larval 

migration in the circulatory system, the larvae that reach the lungs and pass into the 

alveoli can cause a pneumonitis similar to Loeffler’s syndrome in ascariasis. The 

adult females live in the depths of the crypts of the ileum and lay their eggs there. 

Larvae hatching from deposited eggs burrow through the lumen and cause 

superficial catarrhal damage to the mucosa, often with excessive production of 

mucus (Center for disease, control and prevention, 2013). 

 Prevention 

Personal prevention of Strongyloides infection is aided by the wearing of footwear. 

This prevents the entry of larvae into the foot. Provision and use of adequate latrines 

and avoiding the use of untreated human faeces as fertilizer prevents soil from 

becoming faecally polluted the larvae (CDC, 2013).  

Treatment 

 Mebendazole, if given at 100-200 mg twice daily for 3 days is probably effective 

against adult worms but not against migrating larvae. Albendazole when given at 
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400 mg twice daily for 3 days has cure rates of 50-85%. Recently ivermectin has 

also been registered for use against Strongyloides stercoralis in humans (cheng et 

al., 1986). 

Enterobius vermicularis (Pinworms) 

Geographical distribution 

Enterobius vermicularis is another helminth which is a ubiquitous parasite and is 

more common in the temperate regions of Western Europe and North America but 

is relatively rare in the tropics (Sun et al., 1991) 

Life cycle and mode of transmission 

The mature adults are found in the lumen of caecum, appendix and colon. The 

gravid female migrates to the peri-anal and perineum areas or either and lay eggs 

containing immature larvae or embryos on the skin folds of these regions. 

Embryonation or complete development of the larvae is stimulated by the presence 

of oxygen or optimal temperature. The eggs become infective several hours after 

they are passed out of the uterine of the gravid females. This embryonated larva 

containing the first stage rhabdtiform larvae when ingested hatch in the small 

intestine and penetrate the mucosa and undergo some growth (Jones, 1988). After 

sometimes the immature larvae migrate to the caecum, appendix and the colon and 

then copulate. The fertilized gravid female then migrates to the anal region to 

oviposit and this occurs at night when the host is asleep (fig 5). 
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Figure 5: Life cycle of Enterobius Vermicularis (source: wikieducator) 

Epidemiology 

Pin worm is a cosmopolitan parasite with particularly high prevalence in countries 

with a temperate climate. It has the widest distribution of any parasitic helminth and 

it is estimated that approximately 200 million people are infected internationally 

(Sun et al., 1991). The most common helminth infection in the USA and Western 

Europe has become the most common intestinal parasite seen in a primary care 

setting, regardless of factors such as race, socioeconomic status and culture.pin 

worm have been seen in children and also in adult especially in household where 

infected children transmit the infection to the rest of the family (Russell, 1991). 

 

 

Clinical features and pathology 
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The majority of infection with E. vermicularis is asymptomatic, although in some 

cases the emerging females and the sticky masses of eggs that they produce may 

cause irritation of the perianal region, which in some cases may be severe. As the 

females emerge at night this may cause sleep disturbances and scratching of the 

affected perianal area, transferring the eggs to the fingers and under the finger nails. 

This aids autoinfection and to other hosts. 

 Little internal pathology can be directly attributed to the presence of Enterobius, 

apart from a mild inflammation. Possibly E. vermicularis is the cause of 

appendicitis-like symptoms (pseudo-appendicitis) or, on the other hand, worms may 

leave an appendix that is inflamed. In about 20% of infected young girls gravid 

female worms migrate into the vagina and uterus, occasionally evoking an 

endometritis (Sun et al., 1991). 

Prevention 

Hygienic measures are of importance in the control of this parasite. These include 

frequent washing of hands and changing and washing of sheets and garments every 

morning during an outbreak. The area around the anus should be washed every 

morning after waking up. Dust should not be allowed to collect as the eggs are very 

light and easily become airborne. There should be good ventilation in sleeping 

rooms and all members of a family infected should be treated (Russell, 1991). 

 

 

Treatment 
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Enterobius is susceptible to a wide range of anthelminthics. However where the cost 

of drugs is prohibitive, it isn’t worthwhile to treat symptomless cases. The standard 

treatment is Albendazole as a single dose of 400 mg, or a divided dose of 200 mg 

twice a day, usually gives 100% cure rates in children over 2 years and adults. But 

the drug is contra-indicated for pregnant women (Russell, 1991).  

Malaria 

Geographical distribution 

Malaria is world’s most widespread infection according to the world malaria report; 

malaria is prevalent in106 countries of the tropical and semitropical world with 35 

countries in central Africa bearing the highest burden of cases (Hay et al., 2005). 

Five plasmodium species that infect human being are P. falciparum, p.  vivax, P. 

malariae, P. oval, P. knowlesi. P. falciparum and P. vivax cause the significant 

majority of malaria infection. P. falciparium causes most of the severe cases and 

death generally found in tropical region such as sub Sahara Africa and Southeast 

Asia as well as in the western pacific and in countries sharing the Amazon rainfall. 

P. vivax is common in most of Asia (especially southeast Asia) and the eastern 

Mediterranean and in most endemic countries of the Americas. P. malariae is wide 

spread throughout sub Sahara Africa, much of south East Asia into Indonesia and 

many of the islands of the western pacific. P. ovale and P. malariae contributes to 

only small number of malaria infection. P. ovale is found in Africa and sporadically 

in Southeast Asia and the western pacific. P. knowlesi is a primate malaria species 

that is being increasingly reported from remote areas of Southeast Asia from 
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countries such as Malaysia, Thailand, Vietnam, Myanmar and Philippines 

(Warhurst & Williams 1996). 

Life cycle and mode of transmission   

 A female anopheles mosquitoes carrying malaria causing parasites feeds on a 

human and injects the parasites in the form of sporozites into the bloodstream. The 

sporozites travels to the liver and invade liver cells. Over 5 to 16 days, the 

sporozites grow, divide and produce ten thousand of haploid forms, called 

merozoites, per liver cell. Some malaria parasite species remain dormant for 

extended periods in the liver causing relapses weeks or months later. The 

merozoites exit the liver cells and re-enter the bloodstream, beginning a cycle of 

invasion of red blood cells, asexual replication and release of newly formed 

merozoites from the red blood cells repeatedly over 1-3days. This multiplication can 

result in thousands of parasite infected cells in the host bloodstream, leading to 

illness and complications of malaria that can last for months if not treated. Some of 

the merozoite infected blood cells leave the cycle of asexual multiplication (Michael 

& Denise, 2007). The merozoites develop into sexual forms of parasite called male 

and female gametocyte that circulates in the bloodstream. When a mosquito bites an 

infected human, it ingests the gametocyte. In the mosquito gut, the infected human 

blood cells burst, releasing the gametocyst, which develop further into mature sex 

cells called gametes. Male and female gamete fuses to form diploid zygotes, which 

develop into actively moving ookinetes that burrow into the mosquito midgut wall 

and form oocysts. Growth and division of each oocyst produce thousands of active 
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haploid forms called sporozoites. After 8-15 days, the oocyst burst releasing 

sporozoites into the body cavity of the mosquito, from which they travel to and 

invade the mosquito salivary gland. The cycle of human infection restart when the 

mosquito takes a blood meal, injecting the sporozoites from its salivary gland into 

the human bloodstream (Hay & Snow, 2005).                      

                       

 

Figure 6:  Life cycle of Malaria (Wikieducator) Accessed 

 

 

Epidemiology 

Malaria has been recognised as a severe and life threatening illness for thousand 

years and also the most common disease affecting human worldwide. The major 
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impact of the disease is almost entirely on the developing countries, with the 

heaviest burden in Africa. Malaria is to take off 1.3% from the economic growth of 

some African countries. There were estimated 219million cases of malaria and 660 

deaths in 2010 (Russell, 1991). The democratic republic of Congo and Nigeria 

account for over 40% of the estimated total of malaria death globally. Estimated 

malaria mortality rates are highest in countries with a lower gross national income 

(GNI) per capita and higher proportion of poverty. The most vulnerable group 

affected are the young children in sub Sahara Africa and the pregnant women 

(Ofoezie et al., 2003). 

Clinical features  

 The pathology and clinical manifestations associated with malaria are almost 

exclusively due to the asexual erythrocytic stage parasites. Plasmodium infection 

causes an acute febrile illness which is most notable for its periodic fever 

paroxysms occurring at either 48 or 72 hours intervals. The severity of the attack 

depends on the plasmodium species as well as other circumstances such as the state 

of immunity and the general health and nutritional status of the infected individual 

(Simon et al., 2007). Malaria is a chronic disease which has a tendency to relapse or 

recrudesce.  The most common way to obtain malaria is through the natural 

transmission by mosquito and also through blood transfusion or sharing syringes. 

Mechanical transmission of infected blood will result in a shorter incubation period 

since there will be no liver stage, although, there is also an increased risk of fatality 
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with mechanically transmitted P. falciparum. The lack of the liver stage infection 

also produces relapses in P. vivax or P. ovale infection (Hay & Snow, 2006). 

Pathology 

The growing parasite consumes and degrades the intracellular protein, mainly 

haemoglobin. Hypovolamia is a major feature of severe malaria and microvascular 

obstruction from sequestered parasite is likely to lead to decreased delivery of 

oxygen to tissues, anaerobic metabolism and lactic acidosis (Smith et al., 2005). 

Immune pathogenic processes are now recognised as having a central role in severe 

malaria with proinflammatory cytokine cascade leading to complex downstream 

metabolic changes (Claire, 2004). Nitric oxide seems to offer protection from severe 

malaria. The triggers that lead to excess proinlammatory cytokines are not well 

understood but glycosylphosphatidylenositol (GPI) of plasmodium falciparium has 

been implicated in several studies. Anaemia is a fairly common problem 

encountered in malaria and it poses special problems in pregnancy and in children. 

It can be due to multiple causes. Anaemia depends on the degree of parasitemia, 

duration of the acute illness and number of febrile paroxysms. Reduction in the 

leukocyte count is attributed to hypersplenism or sequestration in the spleen. 

Thrombocytopenia is also fairly common in malaria and has been observed that the 

platelet count shows a moderate decline during the paroxysms of fever. Bone 

marrow may show evidence of dyserythropoeisis, iron sequestration and 

erythrophagocytosis in the acute phase of falciparium malaria (Claire, 2004).    

Prevention and control. 
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Prevention of malaria in individual will generally involve the reduction of human 

mosquito contact through the use of bed nets, repellent etc.  Chemoprophylaxis can 

also be used especially in travellers. Chemoprophylaxis only suppresses parasitemia 

and does not prevent infection. Control activities at the community level can utilize 

approaches which directly reduce human mosquito contact as well as approaches 

which reduce the total number of mosquito in an area. The approaches include the 

reduction in mosquito breeding grounds (environmental modification), target the 

larva stage with chemical or biological agent and massive insecticide spraying for 

the adult mosquitoes (Warhurst & Williams, 1996). 

Treatment 

Malaria is an entirely preventable and treatable disease. The primary objective of 

treatment is to ensure a rapid and complete elimination of the plasmodium parasite 

from the patient’s blood in order to prevent progression of uncomplicated malaria to 

severe disease or death and to chronic infection that leads to malaria related 

anaemia. From a public health perspective, treatment is meant to reduce 

transmission of the infection, reduce the infectious reservoir and also prevent the 

emergence and spread of resistance to antimalarial medicines. 

 

Recent research reports in Nigeria shows high prevalence of intestinal helminthiasis 

in children in the tropics than in the temperate region due to both environmental 

conditions suitable for the transmission and the level of sanitation, personal hygiene 

in the community (Montressor et al., 2002). 
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Comfort & Omolade (2008), carried out a survey on the prevalence and intensity of 

soil transmitted in a rural community in Lagos suburb, south west Nigeria which 

reveals an overall prevalence of soil transmitted helminth infection of 83.3%of the 

population sample of 300 where 149 are males and 151 females. A. lumbricoides 

accounted for 67.7%, T. trichiuria 31.3%, hookworm 45.0% and S. 

Stercoralis18.0%. The percentage of infection was high all through the age groups 

with a range of 76.0-90%. A. lumbricides recorded the highest positive rates and 

hookworm was most common among children (1-10years).  56.7% of the 

population sampled had multiple helminth infection, single infections occurred in 

27.0%, while 16.3% had no infection.  

A cross sectional study by Abebe et al., (2011) was conducted on malaria helminth 

co infection and their contribution to Anaemia in febrile patients attending Azzezo 

heath centre North West Ethiopia. A total of 384 (195 male and 189female) febrile 

patients were included in the study, the age range was 1 to 86 yrs with a median age 

of 23.8yrs, about 76%were urban dwellers and private business people. Out of 384 

patients examined for malaria parasite, 11.5% individuals were positive for malaria 

parasite. Prevalence of Malaria was higher in male than in female. From the 44 

malaria infected patient 23.1%were in <5 years age group, 14.6% were in 5-14 

years age group and the rest 9.3% were in >15years age group. The prevalence of 

intestinal was 53.9%. The result shows that distribution of intestinal helminths was 

slightly higher in female 52.7% than in male 47.5%. A. lumbricoides was the 

predominant 62.1% followed by hookworm 18.4% and hymenolepsis nana 12.6%.  
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Stercoralis and S. Mansoni were common helminths isolated from study subject. 

There were no significant difference observed in helminths infection among male 

and female. Univariate analysis indicates with exceptions of age, none of the studied 

socio demographic variables had a significance associated with helminth 

prevalence. From 44 malaria infected patients, 20 were positive for one or more 

STHs which gave a co infection prevalence of 5.1%. 

A study on falciparum malaria, helminth infection and anaemia in asymptomatic 

pupils in four villages in Cameroon was carried out by Valerie et al., (2012), 484 

children were examined in which 234 (49.2%) were male and 246 (50.8%) female. 

The mean age for the study was 9.4 years, the mean temperature was 37.4 degrees 

and the mean haemoglobin level for the study population was 10.7g/dl. The highest 

level of anaemia was seen in the younger children than the older ones. 33.3% of the 

under 6 age group were anaemic while 62% in the 6-10 age group and 47.6%in the 

group with children above 10. The difference was significant (p=0.02). When 

considered according to sex 59.6% of the girls were anaemic as opposed to 55% of 

boys. There was no significant relationship between malaria parasiteamia and 

anaemia or between helminth infection and anaemia. The prevalence of malaria 

parasite in the study was 50.7%.  Parasitaemia was higher in male than females 

(52.3%  to 49.0%). There was a significant relationship between parasitaemia and 

age (p<0.1, p=0.88).  The prevalence of intestinal helminth was 22.8% where only 2 

species of intestinal helmminth were recovered from stool samples with A. 

lumbricoides 12% and T. Trichuria 10.8%. Ages 6-10 carried 54%and and 68% of 
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the infection with malaria and intestinal helminth. There was a significant of 

infection among the different age groups (p=0.09). 

The result of this study shows that some children were harbouring infection from 

both malaria and intestinal parasite. The co infection of malaria and helminth stood 

at 22.6%, also 22.7% of children had malaria and helminths parasites as well as had 

anaemia. 

In order to identify the co infection of malaria and intestinal parasite in Tach Gayint 

District by Mengstu & Mekdes (2010), in November/December 2008, a total of 403 

study participant were involved, 11.17% were found to harbour one species of 

plasmodium parasites in their blood. In the second season April/May 2009 by 

Mengstu & Mekdes (2010), the prevalence of malaria had increased to 5.46%. In 

study seasons, P. falciparium 61.19% and P. vivax 38.80% were the only malaria 

parasites detected in the study area. The difference in the prevalence of malaria after 

the big rain 11.7% and after the small rain 5.46% was statistically significant 

(p=0.003). 

Two major intestinal protozoa giardiasis and amoebiasis were more prevalent and 

the difference were observed between the age groups 15-19 and >19 (p-0.04). The 

most prevalent infection of helminth was A. lumbricoides and T. trichuria was the 

least prevalent in the study population. In both study conducted in Nov/Dec 2008 

and April/May 2009, the prevalence of malaria in different age groups showed 

statistically significant (p<0.001) in age group 6-14 and > 19. The prevalence of 

malaria in male and female was statistically different in sexes except H. nana. The 
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prevalence of H. nana among females (8.06%) was significantly higher than that of 

males (2.76%) (p=0.021). 

Adeoye et al., (2007) conducted a study on the epidemiological studies of intestinal 

helminths and malaria among children in Lagos Nigeria. Faecal and blood samples 

of 1177 student were selected randomly between the ages of 0-12 years old and 

were examined. Four helminths parasites were detected namely A. lumbricoides 

with 29.7%, T. trichuris 18.4%, hookworm 0.7% and S. Stercoralis  0.3% along 

with trophozoite 34.3% and gametocyte stages 2.0% of the malaria parasite. The 

highest infection rate 58.25% was observed in the 0-2years age group while the 

lowest was in 10-12 years old 17.65%. Overall, prevalence of infection was higher 

in the males 52.81% than in the female 45.80%. The intensity of infection in male 

and female varies with different parasites; however the pattern of the intensity is 

similar to that of both sexes. Children below the age of four had higher intensities of 

infection compared to those above six years of age with fewer infections, except in 

ascariasis. The relationship between the prevalence of helminths infection and the 

type of toilet facility was examined and individual who used pit latrine were the 

most infected 51.43%., those who made use of the water closet had the lowest rate 

of infection 33.28%children infected with A. lumbricoides and T.trichuris showed 

significant difference with the type of toilet system used (p<0.05). Children  who 

used well as their major source of drinking water had the highest rate of infection 

43.5% followed  by those who drink from bore hole 41.5%, tap water 38.5% and 

pure water 34.4%. Children who drink from open bodies such as the pond had the 
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lowest infection rate 18.8%. No significant difference observed between the level of 

infection and the different water source (p>0.05). 

    Children in families who used insecticide with coils as a preventive measures 

against  malaria had the highest infection rate 50.0% followed by those using 

insecticide alone 37.2%, nets 35.1% and coils 31.6%. those who used none had an 

infection rate 30.75% while no malaria infection was recorded in those who had all 

the type of preventive measures examined. Interaction between the protective 

measures used and prevalent infection was not significant (p>0.05). 67% of all 

infection cases were single infections while 27%were mixed infection and A. 

lumbricoides was mostly associated with other parasites. 

  A study on the asymptomatic malaria and intestinal helminth co infection among 

children in a rural community in south west Nigeria carried out by Dada-Adegbola 

et al.,( 2003 ),revealed that out of a total of 178 enrolees in the study, 59% were 

males; the age range was from 2 to 16 years. The prevalence of helminth and 

malaria infection among different age groups (p=0.304 and p=0.97) and sexes 

(p=0.377 and 1.000) were not significant. 

    24 of the 115(20.9%) children with helminthic infection had malaria 

parasitaemia. The prevalence of helminthic infection was similar among individuals 

with or without malaria 68.6% and 63.6% respectively (p=0.695). There was also no 

significant difference between the presence of malaria parasite and multiple worm 

types as there were single, double , triple and quadruple worm infection in 10, 9, 4 

and 1 malaria parasite positive case respectively (p=0.785). A. lumbricoides was 
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present in 62.9% of children with malaria parasite against 56.3% children without 

malaria parasite (p=0.024). Children with ascaris load (>10,000 eggs/g) tend to have 

low levels of malaria parasitaemia 70% versus those who had no ascaris load 5.7% 

(p=<0.00001). Hookworm was found in 42.9%and 27.3% children with and without 

malaria parasite (p=0.231). The prevalence of co infection had no sex predilection. 

The prevalence of anaemia was 35.4% and it had no significant association with age 

(p= 0.226) and significantly higher among children with helminthic infection 11.1% 

(p<0.0001).  

The prevalence of malaria and soil transmitted helminth infection and their 

association with under nutrition in school children residing in Mfou health district in 

Cameroon was carried out by Viviane et al., (2012). A total of 503 children 

participated in the study with an age ranged from 3 to 16 years. There was no 

significant age related change in the prevalence of stunting (p=0.210). The overall 

prevalence of anaemia was 33.5% and there was no significant difference between 

male and female. 40.6% children were infected with malaria parasite and P. 

falciparium was the predominant species 96.6% with parasite density ranging from 

0-792,000 parasites. 75.8% were infected with A. lumbricoides, 53% with T. 

trichuris and co infections with both species (30.2%). The prevalence of STHs was 

significantly higher in rural school children (40.6%) (p=0.000) compared to those 

living in urban (20.8%). However, the geometric mean density of T. trichiura was 

significantly elevated in children from urban school (mean= 307, epg; p=0.039) 
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compared to rural children (mean= 130, epg). There was no significant association 

between the prevalence of anaemia and presence of STHs. 

 Ishaliku and Mamman (2014), worked on co infection of malaria and helminths 

infection among prison inmates in Jos Plateau State Nigeria. From the 300 inmates 

examined for this study, 36.7% and 22.7% fall within ages 21-30 and 31-40 years 

respectively. The overall co infection was 4.7%with those serving jail terms having 

highest malaria parasite and helminth co infection rate of 70%. The study revealed 

that out of the number of the number of inmate examined, 9.0%had different 

helminth parasite with S. mansoni having the highest prevalence of 4.3%, followed 

by hookworm infection 2.3%. Malaria and helminth infection among inmates with 

respect to age revealed that age 41-50 had the highest prevalence 70.4% for malaria 

and ages less than 20 years for helminth infection. Helminth infection with respect 

to units and age of inmates in the study showed that those serving jail term and ages 

21-30 years old had the highest rate of infection. The result shows a significant 

relationship (p<0.05) in terms of malaria parasite and helminth co infection as well 

as their relationship with age among inmates.  

On a study conducted by Saka et al., (2014), on the prevalence rate and risk factors 

among schoolchildren in Ilorin Nigeria revealed that out of 300 school children 

recruited for the study, 82% returned with suitable stool specimen. Based on stool 

sample diagnosis A. lumbricoides had the highest prevalence rate 22%, followed by 

hookworm 4.5%, T. trichiura 1.2% and S.stercoralis 0.4%. The highest prevalence 

of helminth infection was in 5-7 years age group. The parasite identified were 
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A.lumbricoides 22.4%, Hookworm 9% and multiple parasite 3.0%. Female student 

had higher prevalence than males. A large proportion of the pupil responded 

positively to practicing factors favourable for the spread of STHs.  

Egwunyenga & Ataikiru (2005) carried out a study on soil transmitted helminthiasis 

among school age children in Ethiope L.G.A. Delta state Nigeria. Faecal samples of 

1351 of age 5-15 were examined. Males (60.81%) were more infected than female 

(47.30%), but this was only statistically significant among children age 5-7 years 

with prevalence rate of 51.63% and 36.02% among male and female respectively 

(p<0.05). Ascaris had the highest overall infection rate of 48.41, followed by 

Hookworm 29.76% and Trichuria 17.39%. the data further revealed that there is no 

relationship between intensity of infection and wasting since  the uninfected  group 

more underweight subject 21.03% were recorded than moderately infected (12.5%). 

In a study by Odu et al., (2013), to determine the prevalence of intestinal helminth 

infection among school children in Rivers state, Nigeria was showed that Ascaris 

54.4% was the most predominant followed by Trichuris 25.5% and Hookworm was 

the least prevalent. There was a significant difference (p<0.05) between occupation 

of parent. Children whose parents were traders had a rate of 20.9% and farmers 

18.0% showed a higher prevalence than their counterparts whose parent were civil 

servants with prevalent rate of 10.7%.  

 
The current status of intestinal helminth was assessed among the Hausa and Fulani 

settlers at Obinze, Owerri by Eze and Nze (2011). Data obtained showed an overall 
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prevalence of (81.3%) and (79.3%) in the Hausa and Fulani group respectively. 

Aged related prevalence varied across the sampled groups, with the 1-10 age group 

showing (100%) and (90.6%) in the Hausa and Fulani group respectively, 

prevalence in the male varied significantly (p<0.05) between the Hausa and Fulani 

group and within the individual study group. The study also revealed that the 

prevalence of helminthic infections varied greatly amongst occupational groups 

with the Fulani herdsmen recording the highest prevalence (42.7%) of all the 

infections. However, A. lumbricoides and hookworm had the highest combined 

infection rate in the recorded cases of polyparasitism. 

 

A study involving 415 school children was conducted by Girum (2005), on the 

prevalence of intestinal helminthic infections and associated risk factors among 

children in Babile town, eastern Ethiopia. Nine species of intestinal helminths were 

identified with an overall prevalence of 27.2% (113 of 415 children). The 

predominant parasites involved were Hymenolepsis nana 42(10.1%) and hookworm 

28(6.7%). Prevalence of intestinal helminthic infections was not related to the 

availability, type and usage of latrines (p>0.05). A higher prevalence of 

Hymenolepsis nana was found among children with shoes regularly (p<0.05). It 

seems that children who eat food items sold on the street had a higher prevalence of 

A. lumbricoides and T. trichiura infections than those who didn’t (p=0.05). Children 

with stunted growth had higher infection rate of H. nana than children who are 

properly nourished (p<0.05).  
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 Opara et al., (2012), assessed the relationship between intestinal parasitic infection 

and nutritional status in 405 primary school children from rural and urban areas of 

Akwa Ibom state, Nigeria.  The prevalence of infection with any intestinal parasite 

was 67.4%. A total of six intestinal parasites were detected: hookworm (41.7%) had 

the highest prevalence. The prevalence of intestinal parasites and under nutrition 

was significantly higher in rural than in urban children (p.0.001). the prevalence of 

stunting, under weight and wasting for rural and urban children were 42.3% vs. P 

9.7%, underweight 43.2% vs. 29.6%  and wasting 10.9% vs. 6.4%, respectively. 

Multivariate logistic regression analysis showed that only hookworm and A. 

lumbricoides were each significantly (p<0.0) associated with stunting and under 

weight. 
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CHAPTER THREE 

                RESEARCH METHODOLOGY 

Research Design. 

A cross sectional study was conducted among Egbema community Government 

primary school children from January to April 2015. 

Study Area. 

Egbema is one of the Local Government Areas in Ogba/Egbema/Ndoni (Onelga), 

L.G.A in Rivers State Nigeria. It comprises of 3 towns Okwuzi, Aggah and Mgbede 

town. It is located at 969 (sq.km) of the northern part of the State and at 4 048N 

latitude and 6 035E longitude (Fig 7). The area has warm humid climate condition 

with high temperature and heavy rain distribution almost all year round. The 

inhabitants of Egbema comprises of indigenes and non indigenes because of its 

boundary with Imo and Delta State. Majority of the people are farmers, traders, civil 

servants and few oil and gas workers. There is provision of some basic amenities 

like pipe borne water, electricity access by paved road and a health care centre. 

Most houses are block type and lack toilet facilities and as such defecation is done 

in the bush, though some of them have pit toilets and water flush. Waste is left 

unattended in the open environment due to absence of waste management and 

refuse disposal. During the flood in Rivers State, this community usually affected 

by flood because of poor drainage system.    
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Figure 7: Map of Rivers State, Showing the location of Ogba/Egbema/Ndoni Local  
  Government Area. 
 

 

Study population 

The population of Ogba/Egbema/Ndoni Local government Area as at 2010 is 

319,656 (National Population Census 2010).  

 

 

Egbema Community 
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Population for the Study. 

The study was carried out in three Government primary schools (public schools) 

from each of the 3 communities in Egbema with total population of 4,520.  A total 

of 464 student participated in the study comprising 247 males and 217 females 

using random sampling. These student were examined for malaria  and  soil 

transmitted helminths.Their age ranges from 4 to 15 years. 

Sample size determination  

Nwana (1981) in his work on education research observed that, if the population is a 

few hundreds, a 40 percent or more sample will do. If many hundred a 20 percent 

sample will do, if a few thousand, a 10 percent will do and if several thousand, a 5 

percent or less sample will do. Thus 10 percent of a population of 4520 will give 

452 samples plus 12 samples added to accommodate sampling error, giving a total 

of 464 sample size. Therefore a total sample of 464 was used for this study.  

Sampling Technique 

The sampling technique was done by using proportionate sampling method to 

allocate number to the school. 

Formular: nh=(Nh/N)*n  

When nh is the sample size for stratum h, Nh is the population size for stratum h, N 

is total population size and n is total sample size. The total of 158 student were  

selected in Aggah, 150 from Okwuzi and 156 from Mgbede community primary 

school using simple random sampling. To get the total population of 464 for the 
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study, 10% of 4520 is 452 and 12 was added to compensate for sampling error to 

give the total number of 464.               

 

Validition of Research Instrument  

The research instrument was first subjected to meticulous face validity by the 

project supervisor. Equally, Four (4) experts in public health rated the questionnaire 

for validity in terms of content, coverage and language including the project 

supervisor. 

Reliability of Research Instrument 

The test-retest method of reliability was adopted. It was checked during a pilot test 

on twenty subjects who were not part of the study and were found to be adequate. 

About twenty copies of the questionnaire were administered. The data collected was 

analyzed for reliability using Cronbach’s alpha and the coefficient was found to be 

reliable at 0.7 which shows that the instruments are reliable. This was considered 

high enough in line with George and Murray, (2003) who noted that reliability 

coefficient is appropriate for measuring instruments. 

Method of Data Collection  

A structured questionnaire was prepared to assess the association of STHs and 

malaria infection with socio demographic and socio economic variables such as,sex, 

age, occupation of mother, type of toilet, level of education etc. The samples were 

obtained by informed consent of the student used for the study and the permission to 

that effect was obtained from the ethical committee. A trained laboratory technician 
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collected a blood sample using a sterile bottle and a fresh stool sample was also 

collected using precoded specimen bottle which was taken to the laboratory for 

analysis.  

Laboratory Methods 

 The technique used in this study are: direct wet mount microscopic examinations 

and formalin-ether concentration techniques. Throughout the study, the technique 

used to diagnose malaria and intestinal helminth were the same. 

Diagnosis for malaria parasite 

Blood film determination for malaria parasite:  Laboratory technician collected the 

samples and malaria infections were determined from thick and thin film blood 

fixed and stained with Giemsa stain.the thick smear was stained with Giemsa 

solution and thin smear was fixed with methanol before stained with Giemsa 

solution (Warhust & Williams, 1996). 

 Each blood smear was observed under the oil immersion objective of the 

microscope. The thick smear was used to determine whether the malaria parasite 

was present or not after observing 100 fields of vision. The thin smear was used to 

identify the type of plasmodium species.  

Assessment of Anaemia 

For assessment of anaemia, heparinised micro capillary tubes containing fresh blood 

were centrifuged at 15,000rpm for 5mins (IEC Micro-MB centrifuge). The park cell 

volume or hematocrit level was determined using a micro hematocrit reader <33% 

(Quakyi et al., 2000). 
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WHO defined anaemia as haemoglobin (Hb) levels less than or equal to 11g/dl of 

blood. Mild anaemia is between 9.5 -13.0g/dl, moderate anaemia 8.0-9.5g/dl, severe 

anaemia is considered for haemoglobin  concentration below 8.0g/dl.  

Diagnosis for intestinal parasites 

a) Direct wet mount. 

 A drop of saline was placed on slides and a small amount of faeces were put on the 

microscopic slide using applicator stick, and mixed in drop of saline and covered by 

cover slip. Samples were finally examined microscopically at high power 

magnification. 

b) Formaline-Ether concentration technique for stool exammination. 

One gram(1g) of faeces was emulsified in a test tube containing 7ml of formalin 

solution, well mixed, 3ml of ether was added and mixed with the tube corked with a 

stopper and shook vigorously in an inverted position and the stopper was removed 

with care. Each sample were made in the same way and the test tubes were balanced 

in the centrifuge and centrifuged at 1500 r.m.p for 5minutes. When the centrifuge 

ended, the supernatant of the test tube was discarded, using a drop of iodine solution 

on a slide, a smear was prepared and the sediment was exammined for the presence 

of parasites/ova under the light microscope at a magnification of x10 and x40 

(Cheesbrough, 2006). 
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Method of Data Analysis 

Statistical analysis was carried out using IBM SPSS version 22.0 software. A 

significance level of 0.05 was used and logistic regression analysis method was 

used to establish the significant risk factors in the data. 

Ethical Consideration / Informed Consent 

This study was approved by Rivers State Ministry of health, the  

Headmistress/Headmaster of the schools  and also from the parent of the students 

through the Parent Teachers Association(PTA). 
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CHAPTER  FOUR 

            RESULTS 

The Prevalence Of STHs According To Age And Sex Among The Schools In 
Egbema Community  
 

Table 1, shows the prevalence of soil transmitted helminths according to age and 

sex. Out of the 464 stool samples examined, 181(38.7%) were positive for soil 

transmitted helminth. Males (38.9%) were more infected than female (38.5%), but 

shows no significant difference (p>0.05).  Children aged 8-11 years  were more 

infected 75(44.64%)  than the other age groups, 4-7 years 68(35.97), 12-15 years 

38(35.51%)  (p<0.05). Among the schools studied, Mgbede had the highest 

infection 83(53.16%), followed by Aggah 50(31.60%) and Okwuzi 48(31.46%).  
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Table 1: The Prevalence Of Soil Transmitted Helminths Infections By Age And 

Sex. 

 Male Female Overall 

Age 
(yrs) 

No. 
examined 

No. 
Infected 

% 
Prevalence 

No. 
examined 

No. 
Infected 

% 
Prevalence 

No. 
examined 

No. 
Infected 

% 
Prevalence 

4-7 102 35 34.31 87 33 37.93 189 68 35.97 

8-11 89 40 44.94 79 35 44.30 168 75 44.64 

12-15 56 21 37.5 51 17 33.33 107 38 35.51 

          

Total  247 96 38.91 217 85 38.52 464 181 38.7 
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The Prevalence Of STHs According To Age And Sex Among The pupils In 
Aggah Community primary school Egbema. 
 
Table 2, shows the prevalence of soil transmitted helminth according to age and sex 

in Aggah community primary school. Out of 158 stool sample examined, 

50(31.60%) were positive for soil transmitted helminth. Male 24(29.54%) had lower 

infection than female 26(33.97%), but showed no significant difference (p>0.05). 

children aged 8-11years were more infected 23(36.51%) than the other age groups, 

4-7years 18(27.27%), 12-15 years 9(31.03%)  (p<0.05).  
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Table 2: The Prevalence of Soil Transmitted Helminths Infections by Age and Sex 

In Aggah Community Primary School. 

 Male Female Overall 

Age 
(yrs) 

No. 
examined 

No. 
Infected 

% 
Prevalence 

No. 
examined 

No. 
Infected 

% 
Prevalence 

No. 
examined 

No. 
Infected 

% 
Prevalence 

4-7 36  9  25.0 30 9 30.0  66 18 27.27 

8-11 33 10 30.30 30 13 43.33  63 23 36.51 

12-
15 

15 5 33.33 14 4 28.57  29  9 31.03 

          

Total  84 24 29.54 74 26 33.97 158  50 31.60 
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The Prevalence Of STHs According To Age And Sex Among The pupils In 
Okwuzi Community primary school Egbema. 
 
Table 3, shows the prevalence of soil transmitted helminth according to age and sex 

in Okwuzi community primary school. Out of 150 stool sample examined, 

48(31.46%) were positive for soil transmitted helminth. Male 27(33.49%) had 

higher infection than female 21(29.22%), but showed no significant difference 

(p>0.05). children aged 8-11years were more infected 20(37.7%) than the other age 

groups, 4-7years 18(31.03%), 12-15 years 10(25.64%)  (p<0.05).  
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Table 3: The Prevalence of Soil Transmitted Helminths Infections by Age and Sex 

In Okwuzi Community Primary School. 

 Male Female Overall 

Age 
(yrs) 

No. 
examined 

No. 
Infected 

% 
Prevalence 

No. 
examined 

No. 
Infected 

% 
Prevalence 

No. 
examined 

No. 
Infected 

% 
Prevalence 

4-7 31  9  29.03 27 9 33.33  58 18 31.03 

8-11 28 13 46.43 25 7 28.0  53 20 37.7 

12-15 20 5 25.0 9 5 26.32  39  10 25.64 

          

Total  79 27 33.49 71 21 29.22 150  48 31.46 
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The Prevalence Of STHs According To Age And Sex Among The pupils In 
Mgbede Community primary school Egbema. 
 
Table 4, shows the prevalence of soil transmitted helminth according to age and sex 

in Mgbede community primary school. Out of 156 stool sample examined, 

83(53.16%) were positive for soil transmitted helminth. Male 45(53.89%) had 

higher infection than female 38(52.31%), but showed no significant difference 

(p>0.05). children aged 8-11years were more infected 32(61.54%) than the other 

age groups, 4-7years 32(49.23%), 12-15 years 19(48.72%)  (p<0.05).   
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Table 4: The Prevalence of Soil Transmitted Helminths Infections by Age and Sex 

In Mgbede Community Primary School. 

 Male Female Overall 

Age 
(yrs) 

No. 
examined 

No. 
Infected 

% 
Prevalence 

No. 
examined 

No. 
Infected 

% 
Prevalence 

No. 
examined 

No. 
Infected 

% 
Prevalence 

4-7 35  17 48.57 30 15 50.0  65 32 49.23 

8-11 28 17 60.71 24 15 62.5  52 32 61.54 

12-15 21 11 52.38  18 8 44.44  39  19 48.72 

          

Total  84 45 53.89 72 38 52.31 156  83 53.16 
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The Prevalence Of Soil Transmitted Helminths By Species Among School-Age 
Children. 

The prevalence of STHs infections by species is shown in Table 5.  A.lumbricoides 

had the highest infection rate of (29.7%). Prevalence of A. lumbricoides was also 

the highest in each of the schools sampled. Overall prevalence rate of other STHs 

were hookworm (12.92%), T. Trichiura (4.25%), E. Vermicularis (1.28%) and S. 

Stercoralis (1.94%).  
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Table 5: The Prevalence Of STHs By Species Among School Age Children In The    Study Area. 

  A. Lumbricoides Hook worm T. trichiura E. Vermicularis 

School N* No. 
Infected 

% 
Prevalence 

No. 
Infected 

% 
Prevalence 

No. 
Infected 

% 
Prevalence 

No. 
Infected 

% 
Prevalence 

Aggah 158 41 25.94 17 10.76 5 3.16 2 1.27 

 150 35 23.33 18 12.0 6 4.0 1 0.67 

Mgbede 156 62 39.74 25 16.02 10 6.41 3 1.92 

          

  138 29.67 60 12.92 21 4.52 6 1.28 

 

 

S. Stercoralis 

No. 
Infected 

% Prevalence

1 0.63 

1 0.67 

1 0.64 

  

3 1.94 
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The Prevalence Of Soil Transmitted Helminths By Species Among Schools In 
The Study Area. 

The prevalence of STHs infections by species among schools is shown in Table 6.  

Mgbede had the highest number of pupils infected with soil transmitted helminths 

64.74%, followed by Aggah, 41.77% and Okwuzi 40.67% had the least number of 

student infected.  
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Table 6: The Prevalence Of Soil Transmitted Helminths Infections By Species 

Among Schools In The Study Area. 

School            N*          No infected        %  prevalence 

Aggah           158               66                     41.77   

Okwuzi         150               61                     40.67 

Mgbede         156              101                    64.74 

 

Total              464              228                    47.06              
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The Prevalence Of Soil Transmitted Helminths By Species Among Aggah 
School Children In The Study Area. 

The prevalence of STHs infections by species among Aggah school children as 

shown in Table 7.  A.lumricoides was the most predominant specie 25.94%, 

followed by Hookworm 10.76%, T.trichiuria 3.16%, E.vermicularis 1.27% and 

S.stercoralis 0.63% the least predominant specie.  
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Table 7: The Prevalence Of Soil Transmitted Helminths Infections By Species 

Among Aggah School Children In The Study Area. 

School      N*        Specie                No. Infected     % prevalence 

Aggah      158      A. lumbricoides      41                     25.94 

                             Hookworm               17                    10.76 

                             T. trichiuria               5                      3.16 

                             E. vermicularis         2                      1.27 

                             S. stercoralis             1                      0.63 

 Total                                                     66                    41.76                                        
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The Prevalence Of Soil Transmitted Helminths By Species Among Okwuzi 
School Children In The Study Area. 

The prevalence of STHs infections by species among Okwuzi school children as 

shown in Table 8.  A.lumricoides was the most predominant specie 23.33%, 

followed by Hookworm 12.0%, T.trichiuria 4.0%, E.vermicularis 0.67% and 

S.stercoralis 0.67% the least predominant specie.  
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Table 8: The Prevalence Of Soil Transmitted Helminths Infections By Species 

Among Okwuzi School Children In The Study Area. 

School       N*         Specie                No. Infected     % prevalence 

Okwuzi    150      A. lumbricoides        35                     23.33 

                             Hookworm               18                     12.0 

                             T. trichiuria               6                       4.0 

                             E. vermicularis          1                      0.67 

                             S. stercoralis              1                      0.67 

 Total                                                      61                    40.67                                                     
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The Prevalence Of Soil Transmitted Helminths By Species Among Mgbede 
School Children In The Study Area. 

The prevalence of STHs infections by species among Mgbede school children as 

shown in Table 9.  A.lumricoides was the most predominant specie 39.74%, 

followed by Hookworm 16.02%, T.trichiuria 6.41%, E.vermicularis 1.92% and 

S.stercoralis 0.64% the least predominant specie.  
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Table 9: The Prevalence Of Soil Transmitted Helminths Infections By Species 

Among Mgbede School Children In The Study Area. 

School       N*         Specie                No. Infected     % prevalence 

Mgbede    156      A. lumbricoides        62                      39.74 

                             Hookworm               25                      16.02 

                             T. trichiuria              10                       6.41 

                             E. vermicularis          3                        1.92 

                             S. stercoralis              1                        0.64 

 Total                                                      101                    64.73                                      
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The Prevalence Of Mixed Infections Of STHs Among School Children In The 

Study Area.  

 The prevalence of mixed infections of STHs Among school children as shown in 

Table 10.  A. lumbricoides/Hookworm 28(6.03%); and A.lumbricoides/T.trichiuria 

16(3.45%) were the major parasites, followed by Hookworm/T.trichiuria 2(0.43%). 

There were cases of single infection with STHs 125(26.95%) and double infections 

46(9.91%). Mgbede 91(58.33%) school children had the highest infection than 

Okwuzi 60(40.0%) and Aggah 66(41.77%). 
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Table 10: Prevalence Of Mixed Infections Of STHs Among School Children In The 
Study Area.  

       Mixed infections                       No            % Prevalence  

   A.lumbricoides/Hookworm         28                 6.03 

  A.lumbricoides/T.trichiuria          16                2.53 

    Hookworm/T.trichiuria               2                  0.43                      

    Single infection                            125              26.93 

     Double infection                         46                 9.91 

             Total                                    217               45.83 
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The Prevalence Of Mixed Infections Of STHs In Aggah School Children In 

The Study Area.  

 The prevalence of mixed infections of STHs in Aggah school children as shown in 

Table 11.  A. lumbricoides/Hookworm 7(4.43%); and A.lumbricoides/T.trichiuria 

4(2.53%) were the major parasites found in Aggah school children. There were 

cases of single infection with STHs 44 (27.85%) and double infections 11(6.96%). 
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Table 11: Prevalence Of Mixed Infections Of STHs In Aggah School Children In 
The Study Area.  

School               Mixed infections                  No      % Prevalence  

Aggah         A.lumbricoides/Hookworm          7           4.43 

                   A.lumbricoides/T.trichiuria          4           2.53 

                   Single infection                           44          27.85 

                   Double infection                         11           6.96 

Total                                                                66         41.77 
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The Prevalence Of Mixed Infections Of STHs In Okwuzi School Children In 

The Study Area.  

 The prevalence of mixed infections of STHs in Okwuzi school children as shown in 

Table 12.  A. lumbricoides/Hookworm 8(5.33%); and A.lumbricoides/T.trichiuria 

4(2.67%) were the major parasites found in Okwuzi school children. There were 

cases of single infection with STHs 36 (24.0%) and double infections 12(8.0%). 
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Table 12: Prevalence Of Mixed Infections of STHs in Okwuzi School Children In 
The Study Area.  

School               Mixed infections                    No      % Prevalence  

Okwuzi         A.lumbricoides/Hookworm         8           5.33 

                     A.lumbricoides/T.trichiuria          4           2.67 

                     Single infection                             36          24.0 

                    Double infection                           12           8.0 

Total                                                                  60         40.0 
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The Prevalence Of Mixed Infections Of STHs In Mgbede School Children In 

The Study Area.  

The prevalence of mixed infections of STHs in Mgbede school children as shown in 

Table 13.  A.lumbricoides/Hookworm 13(8.33%); and A.lumbricoides/T.trichiuria 

8(5.13%) were the major parasites, followed by Hookworm/T.trichiuria 2(1.28%) 

found in Mgbede school children. There were cases of single infection with STHs 

45 (28.85%) and double infections 23(14.74%). 

 

 

 

 

 

 

 

 

 

 

 



81 

 

Table 13: Prevalence Of Mixed Infections of STHs in Mgbede School Children In 
The Study Area.  

School               Mixed infections                    No      % Prevalence  

Mgbede         A.lumbricoides/Hookworm         13           8.33 

                     A.lumbricoides/T.trichiuria          8             5.13 

                    Hookworm/T.trichiuria                 2             1.28 

                     Single infection                             45           28.85 

                     Double infection                           23            14.74 

Total                                                                   60           58.33 
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Prevalence Of Malaria Infection Among Children In Egbema Community. 

Overall Prevalence Of Malaria Infection  

 The prevalence of malaria among the studied children was 135(29.1%) while 329 

(70.9%) tested negative (fig 8).  

 

 

 

Figure 8: Prevalence of malaria in the study Area. 
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 Prevalence Of Malaria Among Primary School Children in the study schools. 

The prevalence of malaria in the study schools is shown in Table 14. Malaria 

infection is higher in Mgbede and Okwuzi at 31% (51 out of 156) and 31.3% (45 

out of the 150) respectively for the two schools than Aggah with 24.7% (39 out of 

158).  
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Table 14: The Prevalence Of Malaria Among Children In The study schools.  

Schools  

Studied 

N* No (%) 

Negative 

No (%) 

Positive 

Aggah 

Okwuzi 

Mgbede 

Total 

158 

150 

156 

464 

119(75.3) 

103(68.6) 

107(68.5) 

319(70.8) 

39(24.7) 

47(31.3) 

49(31.4) 

135(29.1) 
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Prevalence of malaria by sex and age among primary school children in the 

study Area.  

The prevalence of malaria according to age and sex is indicated in Table  15. Out of 

135 (29.1%) student with malaria infection, males 75(29.98%) recorded higher  

infection than female 61(28.31%)  (p>0.05). Children aged 8-11 years had the 

highest rate of prevalence followed by children aged 12-15 years and 4-7years.  
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Table 15: The Prevalence Of Malaria By Age And Sex Among The School Age       

Children. 

 Male Female Overall 

Age 
(yrs) 

No. 
Examined 

No. 
Infected 

% 
Prevalence 

No. 
examined 

No. 
Infected 

% 
Prevalence 

No. 
examined 

No. 
Infected 

% 
Prevalence 

4-7 102 31 30.39 87 23 26.43 189 54 28.37 

8-11 89 26 29.21 79 23 29.11 168 49 29.1 

12-
15 

56 17 30.35 51 15 29.41 107 32 29.90 

          

 247 75 29.98 217 61 28.31 464 136 29.1 
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Prevalence Of Malaria Co-Infection With Different Soil Transmitted 

Helminths. 

Table 16 shows the prevalence of malaria co-infection with other soil transmitted 

helminth 180(38.8%).  Malaria/A. lumbricoides 58(12.5%); and Malaria/ hook 

worm 34(7.353%) were the major parasites followed by Malaria/T. trichiura 

7(1.51%), Malaria/E. Vermicularis 2(0.43%), Malaria/ S. stercoralis 2(0.43%). 

There were cases of single infection with malaria (11.21%) and double infections 

(5.39%). 
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Table 16: Prevalence Of Malaria Co-Infection With Different Soil Transmitted 
Helminths. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Co-infections 

Malaria/A.lumbricoides 

Malaria/Hookworm 

Malaria/T.trichiura 

Malaria/E.vermicularis 

Malaria/S.stercoralis 

Co-infections  

                    Single 

                     Double 

                      Total 

No 

58 

34 

7 

2 

2 

 

52 

25 

180 

%prevalence 

12.5 

7.33 

1.51 

0.43 

0.43 

 

11.21 

5.39 

38.8 
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Prevalence Of Malaria Co-Infection With Different Soil Transmitted 

Helminths In Aggah Primary School. 

Table 17 shows the prevalence of malaria co-infection with other soil transmitted 

helminth in Aggah 49(31.87%).  Malaria/A. lumbricoides 14(8.86%); and Malaria/ 

hook worm 12(7.59%) were the major parasites followed by Malaria/T. trichiura 

1(0.63%), Malaria/ S. stercoralis 1(0.63%) and Malaria/E. Vermicularis. There 

were cases of single infection with malaria (10.13%) and double infections 

(31.87%). 
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Table 17: Prevalence Of Malaria Co-Infection With Different Soil Transmitted 
Helminths In Aggah Primary School. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Co-infections 

Malaria/A.lumbricoides 

Malaria/Hookworm 

Malaria/T.trichiura 

Malaria/E.vermicularis 

Malaria/S.stercoralis 

Co-infections  

                    Single 

                     Double 

                      Total 

No 

14 

12        

 1 

 0 

 1 

 

16 

 5 

49 

%prevalence 

8.86 

7.59 

1.50 

 0 

0.63 

 

10.13 

3.16 

31.87 
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Prevalence Of Malaria Co-Infection With Different Soil Transmitted 

Helminths In Okwuzi Primary School. 

Table 18 shows the prevalence of malaria co-infection with other soil transmitted 

helminth in Okwuzi 58(38.67%).  Malaria/A. lumbricoides 19(12.67%); and 

Malaria/ hook worm 10(6.67%) were the major parasites followed by Malaria/T. 

trichiura 4(2.67%), Malaria/E. Vermicularis 1(0.67%) and Malaria/ S. stercoralis    

There were cases of single infection with malaria (12.67%) and double infections 

(4.0%). 
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Table 18: Prevalence Of Malaria Co-Infection With Different Soil Transmitted 
Helminths In Okwuzi Primary School. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Co-infections 

Malaria/A.lumbricoides 

Malaria/Hookworm 

Malaria/T.trichiura 

Malaria/E.vermicularis 

Malaria/S.stercoralis 

Co-infections  

                    Single 

                     Double 

                      Total 

No 

19 

10        

 4 

 1 

 0 

 

18 

 6 

58 

%prevalence 

12.67 

6.67 

2.67 

 0.67 

 0 

 

12.67 

4.0 

39.35 
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Prevalence Of Malaria Co-Infection With Different Soil Transmitted 

Helminths In Mgbede Primary School. 

Table 19 shows the prevalence of malaria co-infection with other soil transmitted 

helminth in Mgbede 73(48.79%).  Malaria/A. lumbricoides 25(16.03%); and 

Malaria/ hook worm 12(7.69%) were the major parasites followed by Malaria/T. 

trichiura 2(1.28%), Malaria/E. Vermicularis 1(0.64%) and Malaria/ S. stercoralis 

1(0.64%)   There were cases of single infection with malaria (11.54%) and double 

infections (8.33%). 

 

 

 

 

 

 

 

 

 

 

 

 

 



94 

 

Table 19: Prevalence Of Malaria Co-Infection With Different Soil Transmitted 
Helminths In Mgbede Primary School. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Co-infections 

Malaria/A.lumbricoides 

Malaria/Hookworm 

Malaria/T.trichiura 

Malaria/E.vermicularis 

Malaria/S.stercoralis 

Co-infections  

                    Single 

                     Double 

                      Total 

No 

25 

13        

 2 

 1 

 1 

 

18 

 13 

73 

%prevalence 

16.03 

8.33 

12.82 

 0.64 

 0.64 

 

11.54 

8.33 

58.33 
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Prevalence of anaemia with respect to schools among school children.  

In the schools studied, as shown in Table 20, there were a total of 51 children found 

to be anaemic, while a total of 413 were not found to be anaemic, leading to an 

overall prevalence of 11%(51 of 464) for anaemia disease in Egbema community.  

Among the schools, the prevalence of anaemia was found to be highest at Mgbede 

at 14.7 % (23 out of 156), followed by Okwuzi at 10.7 % (16 out of 150). It was 

lowest at Aggah with 7.6% (12 of 158) children affected in the school. Statistical 

test output did not identify any significant difference (p>0.05) among the three 

schools. 
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Table 20: Prevalence Of Anaemia With Respect To Schools In The Study Area. 

 No of 
people 
studied 

Anaemic % Non 
Anaemic 

% 

Aggah 158 12 7.6 146 92.4 

Okwuzi 150 16 10.7 132 89.2 

Mgbede 156 23 14.7 135 85.4 

Total  464 51 11.0 413 89.0 
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Prevalence Of Anaemia Among School Children In The Study Area. 

The overall prevalence of anaemia by disease classification as well as on separate 

school is represented on figure 3. Out of 51 children who were found to be anaemic, 

4(7.8%) have mild anaemia, 22 (43.1%) are of moderate anaemic and 25 (49%) are 

of severe anaemia. For the12 anaemic children found in Aggah, It was observed that 

2 (16.7%) were mild, and 5 (41.7%) were each moderate and severe types 

respectively. More than half 9 (56.2%) anaemia on the children at Okwuzi, is 

moderate anaemic while 5 (41.7%) were severe and 1 (6.3%) were mild. Mgbede 

recorded the highest rate of anaemia with 14 (60.9%) cases. It also has 8 (34.8%) 

children with moderate anaemia and 1 (4.3%) of mild anaemia. There was no 

significant difference (p>0.05) between the level of anaemia and the type of school 

the children attended (Figure 9). 
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Figure 9: Prevalence Of Anaemia With Respect To Schools In The Study Area. 
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Risk Factors Associated With STHs Among primary school Children In The 

Study Area 

 

Significant risk factor of STHs found were Mothers’ occupation (p-value =0.001, 

Chi square= 16.67), history of deworming (p-value = 0.004, Chi square= 8.293), 

hand washing after toilet (p-value= 0.018, Chi square= 5.614) and going on barefoot 

(p-value=0.011, Chi square= 6.483). 

 Children whose mothers are trader had the largest number 132 (56.7%) of STHs, 

followed by children whose mothers are farmer 54 (23.2%), civil servant 41(17.6%) 

while the children whose mothers are house wife 6(2.6%) had the least infection 

(Table 21). 

History of deworming was also found as another significant factor of STHs.  

141(60.5%) of the STHs positive tested children do not have history of deworming 

compared to 92 (39.5) of those with history of deworming found positive. 

 Majority of the children with STHs were those that do not wash their hands after 

toilet, only 1(0.4) that do wash their hands after toilets also had the infection. A total 

of 158 (67.4%) children that walk on bare foot had more infections compared to 76 

(32.6%) of them that do not walk on bare foot.  
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Table 21: Risk Factors Of STHs Among The Children In Egbema Community 

 

 

Soil Helminths 

No. Examined No(%)infected No(%) not 
infected 

Mothers  Occupation 

Civil servant 

 

119 (25.7) 

 

41 (17.6) 

 

78 (33.8) 

Farmer 91(19.6) 54 (23.2) 37 (16.2) 

Housewife 12 (2.6) 6 (2.6) 6 (2.6) 

Trader 242 (52.2) 132 (56.7) 110 (47.6) 

Stat. test Chi square= 16.67, df = 3, p-value = 0.001 

Mothers  Education    

Primary 9 (3.9) 8 (3.40) 17 (3.7) 

Secondary 369 (79.5) 195 (83.7) 174 (75.3) 

Tertiary 78 (16.8) 30 (12.9) 48 (20.8) 

Stat. test Chi square= 5.40, df = 2, p-value = 0.067 

Mosquito net    

No 372 (80.2) 195 (83.7) 372 (76.2) 

Yes 92 (19.8) 38 (16.3) 54 (23.4) 

Stat. test Chi square= 3.65, df = 1, p-value = 0.056 

Water source    

Borehole 419 (90.3) 210 (90.1) 209 (90.5) 

Well 45 (9.7) 23 (9.9) 22 (9.5) 

Stat. test Chi square= 0.016, df = 1, p-value = 0.899 

Toilet type    

Bush 222 (47.8) 123 (52.8) 99 (42.9) 

Pit 160(34.5) 75 (32.2) 85 (36.8) 

Water closet (WC) 82 (17.7) 35 (15.0) 47 (20.4) 

Stat. test Chi square= 4.967, df = 2, p-value = 0.083 
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Table 21: Risk Factors Of STHs Among The Children In Egbema Community 

History of deworming    

No 250(53.9) 141 (60.5) 109(47.2) 

Yes 214 (46.1) 92 (39.5) 122 (52.8) 

Stat. test Chi square= 8.293, df = 1, p-value = 0.004 

Use of insecticide    

No 255 (55.0) 132 (56.6) 123 (53.3) 

Yes 209 (45.0) 101 (43.4) 108 (46.7) 

Stat. test Chi square= 0.544, df = 1, p-value = 0.461 

Hand wash after toilet    

No 455 (98.1) 232 (99.6) 233 (96.5) 

Yes 9 (1.9) 1 (0.4) 8 (3.5) 

Stat. test Chi square= 5.614, df = 1, p-value = 0.018 

Walking barefoot    

No 127 (27.4) 76 (32.6) 51 (22.1) 

Yes 337 (72.6) 157 (67.4) 180(77.9) 

Stat. test Chi square= 6.483, df = 1, p-value = 0.011 

Type of house    

Block  447 (96.13) 225 (96.6) 222 (96.1) 

Mud 17 (3.7) 8 (3.4) 9 (3.9) 

Stat. test Chi square= 0.070, df = 1, p-value = 0.791 
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Risk Factors Of Malaria Among Children In The Study Area 

 
Table 22 shows the significant risk factors of malaria found are history of 

deworming, use of insecticide and walking on barefoot. The children whose parents 

responded “yes” to history of deworming showed no significant difference (p>0.05).  

Malaria was found to be lower by 40% compared to those responded “no’. Similarly 

for those who use insecticides, the odd for malaria is also 40% (ie 1-0.60) % 

significantly lower (OR= 0.60, p-value=0.021, 95%CI for OR =0.39 to 0.93) than 

their counterparts that do no not use insecticides. Children who go on barefoot were 

found to be at higher risk of malaria. Their risk of having malaria is 1.87 times (ie 

87%) significantly (p-value=0.010, 95% CI for OR =1.62 to 3.01) higher than that 

of those who do not go on barefoot. 
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Risk factors of malaria 

Table 22: Output for Assessment of Risk factors of malaria among the children in 
Egbema  

  
 Risk Factors 

Coef St.Error. df Sig. Odds Ratio 
(OR) 

95% C.I. for OR 
Lower Upper 

Mother Occupation  
(civil serv) 

       

 (Farmer) 0.604 .400 1 0.131 1.83 0.84 4.01 
  (Housewife) -0.225 .761 1 0.768 0.80 0.18 3.55 
  (Trader) 0.222 .325 1 0.494 1.25 0.66 2.36 
Mother education 
   (primary 

       

 (Secondary) 1.107 .678 1 0.102 3.03 0.80 11.42 
 (Tertiary) 0.644 .770 1 0.403 1.90 0.42 8.62 
Mosquito net (No)        
                    (Yes) -0.372 .297 1 0.211 0.69 0.39 1.24 
Water source (Borehole)        
                     (Well) -0.547 .396 1 0.168 0.58 0.27 1.26 
Toilet type-  Bush   2 0.536    

                     (pit) -0.151 .240 1 0.529 0.86 0.54 1.38 
                     (WC) -0.373 .347 1 0.282 0.69 0.35 1.36 
History of deworming              
                   (No) 

       

                  (Yes) -0.510 .222 1 0.022 0.60 0.39 0.93 
Use of insecticide (No)        
                             (Yes) -0.512 .221 1 0.021 0.60 0.39 0.93 
Hand wash after toilet   
                            (No) 

       

                           (Yes) -0.958 1.089 1 0.379 0.38 0.05 3.24 
Walking barefoot (No)        
                           (Yes) 0.626 .243 1 0.010 1.87 1.16 3.01 
Type of house (Block)        
                         (Mud) -0.287 .579 1 0.621 .751 .241 2.34 
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CHAPTER FIVE 
 

DISCUSSION 
 
The  result of this study shows the presence  of soil transmitted helminth and 

malaria infection among primary school children in Egbema community ONELGA, 

Rivers state Nigeria. The overall prevalence of STHs (38.7%), observed in this 

study is consistent with the work of Wang, Zhan & Luo (2012) who obtained 

40.1%, which might be due to lack of potable water, inadequate hygienic condition 

and  poor personal hygiene as observed in the community of the study participant.   

The most prevalent parasite noted was A. lumbricoides 29.7%, other STHs noted 

were hook worm specie 12.9%, T. Trichiura 4.52%, E. Vermicularis 1.28% and S. 

Steracoralis 1.94%. This agrees with the report of Saka et al., (2014), who obtained 

A.lumbricoides  as the highest prevalence rate (22%) followed by hookworm 

(4.5%), T. Trichiuria (1.2%), S.stercoralis (0.4%) respectively. The highest 

infection was  recorded in children 8-11 years old because children of these age are 

well exposed to parasitic infection during out door play and farming in the study 

Area. They often  walk barefooted, eat indiscriminately with unwashed hands and 

are contact with soil. The low prevalence observed in 12-15 years age group is 

consistent with work done by Pukman and Sales, (2007) were children above 

14years had the least prevalence because of their level of higher conciousness to 

hygiene. 
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This present study shows that the prevalence of STHs and malaria were not age 

dependant, this might be due to habits as well as poor or lack of environmental 

sanitation, low body immune system especially as concerned children might be 

responsible for high infection rate reported in this study (Allie et al., 2011b; 

Sorensen et al., 1996). 

       The relationship between sex  prevalence of STHs and malaria study showed no 

significant difference (p>0.05) in acquisition of STHs and malaria. This disagrees 

with the findings of Anosike et al., (2004) who reported that parasitic infection were 

significantly higher in male than in females. Adeyeba and Akinlabi, (2002), Baldo 

et al., (2004) showed that the infection rates were more in male than female. 

Chuwuma et al., (2009) reported prevalence of parasitic infection  higher in females 

than in males. Generally, prevalence of infection decreases as age increases 

suggesting improved level of personal hygiene as the children matures. 

 In this study, A.lumbricoides had the highest prevalence of 29.7%, hookworm had  

12.92%, T.trichiuria 4.5%, S.stercoralis 1.94% and E. Vermicularis 1.28%.  This 

finding   agrees with the report of Saka et al.,(2014) who obtained A.lumbricoides 

as the highest in prevalence among the group studied. 

There were cases of mixed infection recorded in this study. The children who had 

high mixed infection were more in Mgbede community primary school. This 

findings may be attributed to poor sanitary conditions of the school environment 

and the hygienic  behaviour of  the pupils in Mgbede school. It was noted that 

Mgbede school had no potable water and the school premises were filled with 
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delapidated school facility and stagnant water when compared to Okwuzi and 

Aggah community  primary school. 

 In this study co-infection of malaria with different helminth (38.7%) is consistent 

compared with the work of Valeria et al., (2012) who recorded 22.6%. The 

difference in the prevalent rates may be due to temperature, Rainfall and altitude 

which enhance the breeding and distribution of these parasite ( Alemu et al., 2012). 

Malaria/ A.lumbricoides and Malaria/Hookworm were the predominant parasite in 

the study area. This finding agrees with the results obtained by (Mengstu & Mekdes 

2014; Valeria et al., 2012). Children with single  infection were higher than those 

with double infection. Studies have shown that children with multiple specie of 

helminth often harbour heavier infection than those with single infection (Brooker 

et al., 2000),which may adversely influence host immune responses to the malaria 

causing parasite and main impact on Anaemia (Mwangi et al., 2006). 

Findings of this present study suggest that malaria/STHs co-infection has an impact 

on anaemia because  the postulated mechanisms by which plasmodium  infection 

causes anaemia include  on increased destruction of red blood cells (RBCs) through 

hemolysis and increased splenic clearance of infected and uninfected RBCs Alemu 

et al., (2012) and cytokine-induced dyserythropoiesis (Pullan et al., 2011). This 

present finding was significantly lower which suggest that anaemia observed was 

not likely a direct result of dietary deficiency alone but the Th2 host response was 

stimulated by the majority of STHs and malaria (Thigpen et al., 2011).  IL-4 (Th2 

cytokines) could increase iron uptake and storage in activated macrophages. The 
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resultant diversion of iron from developing erythroblasts Haldar et al., (2009) could 

contribute to anaemia. 

According to the occupational status of the parent, there was a significant difference 

(p<0.05) in infection of STHs in this study. This is in agreement with the impact of 

mass deworming (Odu et al., 2011a,b). Children whose parents were traders showed  

a higher prevalence rate than their counterpart whose parents were civil servants, 

farmers and house wives. Higher prevalence rate was  also recorded with those who 

said “yes” to walking bare-footed as compare to their counterparts who said “No” to 

walking barefooted. 

  Malaria was found to be lower by 40% compared to those who responded “no’.  

There was no significant difference similarly for those who use insecticides, there 

was no significant difference (p>0.05) than their counterparts that do not use 

insecticides. Children who go barefooted were found to be at higher risk of malaria 

(p<0.05) than those who do not go on barefoot. 
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Conclusion 

The findings of this study showed that STHs and malaria were more prevalent in 

children between age 4-7 and 8-11. The prevalence of A. lumbricoides was high in 

children of all age group in the study population. Co-infections with malaria and 

STHs were also common in the children. This observation is in accordance with the 

report of previous workers who recorded different intestinal species with malaria in 

different populations. 

     Therefore public health education program on personal hygiene, proper use of 

latrine and improved sanitation should be provided to prevent and reduce the rate of 

worm infections. The existing deworming programme must be redesigned for more 

coverage and efficiency to address the health problems in Ogba/Egbema/Ndoni 

L.G.A. particularly in Egbema community where soil transmitted helminth are 

prevalent. Improvement in the malaria control measures such as chemical, 

biological and environmental management technique that are been implemented 

must be instituted in the community. 
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DELIMITATION OF STUDY 

The study is a cross sectional study in scope. It seek to access the  prevalence of 

STHs and malaria co-infection in community primary schools in Egbema 

community in Rivers State, in view of identifying plausible strategy for reducing the 

prevalence of malaria and parasitic infection and associated morbidity and 

mortality. This study is delimited to a rural community in Rivers state, Nigeria. 

Ogba/Ndoni/ Egbema are one of the 22 local governments in Rivers state. The study 

was carried out on Aggah, Okwuzi and Mgbede communities in Egbema (boundary 

between Rivers State, Delta State and Imo State). These communities have less 

potable water supply, public latrine, and indiscriminate waste disposal method. The 

spread of parasitic diseases are very easy because of the type of houses in the area, 

overcrowding, method of waste disposal, parent occupation etc. these activities is 

seen as a participation in routine chores of daily living that are in themselves 

sufficiency exerting for a community. 
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APPENDIX 

QUESTIONNAIRE ON THE STUDY OF SOIL TRANSMITTED HELMINTHS 
AND MALARIA CO-INFECTION AMONG PRIMARY SCHOOL CHILDREN 
IN EGBEMA, OGBA/EGBEMA/ NDONI L.G.A. RIVERS STATE NIGERIA. 

GENERAL INFORMATION. 

Dear Respondent, 

This questionnaire is designed to obtain information of the socio-demographic and 
socioeconomic factors associated with soil transmitted helminth and malaria in 
Egbema. The researcher humbly request for your response to the items contained in 
the questionnaire as it applies to you. All information given is strictly for academic 
purpose and will be confidential. 

Thanks for your anticipated co-operation. 

INSTRUCTION: Please tick       as it implies to you in the boxes provided. 

1.  Name of child: ............................................. 

2.  Sex:  Male         ,   Female      

3.  Age: 4-7yrs         , 8-11yrs         , 12 -15yrs   

4.   Mothers/Guardians Educational Level:    

Primary          , Secondary           , Tertiary  

5.  Mothers Occupation:  Trader           , Farmer          , Civil servant          , 
Housewife           

6.  Types of House :  Mud          ,   Block       

7.   History of Deworming: Yes/No 

8.   Type Of Water Source: Bore hole          , Well         , Stream   

9.   Use Mosquito Net : Yes/No 

10.   Use of  insecticide :  Yes/No 

11.  Types of toilet: Pit           , Water flush             , Bush        

12.      Do you wash your hand after toilet: Yes/No 
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13.     Walking barefooted: Yes/No 

14.      History of deworming; Yes/No 
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