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ABSTRACT 

   Intestinal parasitic infections represent a large and serious medical and public health problem in 
developing countries. Children are the most affected due to their vulnerability to infection. A cross-
sectional study was conducted from April to October in 2015, to determine the effect of intestinal 
parasitic infections (IPIs) on nutritional status of school age children in Owerri and Orlu senatorial 
zones, in Imo State, Nigeria. Faecal and blood samples were collected from 1200 randomly 
selected schoolchildren within the ages of 6-13 years and transported to the laboratory for analysis. 
Faecal samples were examined using Kato Katz method and formol-ether concentration 
techniques, while blood samples were examined using cyamethahaemoglobin method. 
Anthropometric indices were used as indicators of nutritional status, children whose Height-for-
Age, Weight-for-Age and Weight-for-Height were <-2 standard deviation (SD) were classified as 
moderately stunted, underweight, and wasted, while children whose Height-for-Age, Weight-for-
Age and Weight-for-Height were  <-3SD were classified as severe stunting, wasting, and 
underweight respectively. Children whose haemoglobin level were <8.0g/dl were classified as 
being anaemic. Total prevalence rate of 19.3% was recorded in the study areas with Ascaris 
lumbricoides (3.8%), Trichuris trichiura (1.3%), hookworm (1.8%), Strongyloides stercoralis (0.2%), 
Taenia sp (0.5%), Entaomeba histolytica (7.7%), Entamoeba coli (3.7%) and Giardia lambia 
(4.2%). There was no significant difference between prevalence of intestinal parasitic infections in 
rural areas of Orlu and Owerri (P>0.05) Zones and urban areas of Orlu and Owerri (P>0.05) 
Zones. Prevalence of co-infection was 3.8%. Majority (73.4%) of the children had light intensity. 
Anthropometric study results showed that 79(31.3%) of the children studied were malnourished, 
and 50(16.6%) of them were infected. Stunting (under-height) was the most prevalent (26.0%) type 
of malnutrition recorded in the study areas, followed by under-weight (4.0%) and wasting 1.4%. 
Seventy two percent (72%) of the children infected with intestinal parasitic infections had normal 
anthropometric parameters. Malnutrition was significantly (P< 0.05) higher in children infected with 
Ascaris lumbricoides and hookworm than others. There was no variation between prevalence of 
the three types of malnutrition in infected and non-infected children (P >0.05). There was no 
significant difference between stunting and under-weight (P > 0.05) among infected children with 
respect to sex. There was no significant relationship between prevalence of intestinal parasitic 
infections and prevalence of stunting and underweight in infected children with respect to age 
(P>0.05). In uninfected children, age was associated (P < 0.05) with wasting, but was not 
associated with stunting and under-weight (P > 0.05). Relationship between malnutritional 
indicators (stunting and under-weight) and locations was not significant (P> 0.05) in infected 
children. Malnutrition was insignificantly higher (P > 0.05) in children whose parents are artisans, 
followed by children whose parents are self-employed. The prevalence of anaemia was 17.4% and  
this did not vary significantly (P>0.05) among infected and non-infected children. Children that had 
co-infection recorded higher prevalence (2.2%) of severe anaemia. In infected children, anemia 
varied significantly with respect to location (P < 0.05). The highest prevalence of severe anaemia 
(4.8%) was recorded in children infected with hookworm. There was an association (P < 0.05) 
between anaemia and intensity of helminth infection. Children that had heavy intensity of intestinal 
parasitic infection were malnourished, while 41.7% of children that recorded light infection were 
malnourished. Malnutrition was not significantly (P > 0.05) higher in children with heavy and 
moderate intensity of helminth intestinal infection. The prevalence of intestinal parasitic infections 
and anaemia were moderately low among school age children in the study areas. Low intensity 
parasitemia with intestinal parasites had no significant effect on the malnutrition and haemoglobin 
profile of the children in the study areas. Improved sanitation and more deworming efforts should 
be sustained to ensure further decline in prevalence of intestinal parasitic infections. 
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CHAPTER ONE 

INTRODUCTION 

Intestinal parasitic infections are amongst the most widespread of all chronic human 

infections worldwide (Wafa, 2010). Intestinal parasitic infections represent a large 

and serious medical and public health problem in developing countries, these 

infections constitute a global health burden causing morbidity in 450 million people, 

majority being children (WHO, 1998; Odu et al., 2013). In Sub-Sahara Africa, 

intestinal helminths are the most common diseases with very high negative public 

health and socio-economic impact (Lozano et al., 2012). In Nigeria, high morbidity 

rate in children have been correlated with intestinal parasitic infection (Oninla et al., 

2007; Unachukwu and Nwakanma, 2014). Amoebiasis, giardiasis, ascariasis, 

hookworm infection, and trichuriasis are among the most common intestinal 

parasitic infections worldwide (de Silva et al., 2003; Opara et al., 2012).  

According to Pullman and Broker (2008), although in the latent phase, most 

parasites can be tolerated asymptomatically, active infections, especially by 

multiple parasites, can cause health problems and developmental deficits in school 

children. Reinfection is one of the main concerns in endemic areas with precarious 

socioeconomic conditions. In these poor settings, a large proportion of persons can 

be reinfected in a relatively short period of time (Pullan and Brooker, 2008). 

The distribution and prevalence of various species of intestinal parasites vary from 

region to region. This is because of several environmental, social, cultural and 

geographical factors. They spread mostly in areas with poor sanitation and are 

most common in tropical developing countries of African, Asian, and South 

American continents (CDC, 2011). According to Amare et al. (2007), Barbara et al. 

(2011), Cinthia et al. (2010) and Solomon et al. (2012), intestinal parasitic infections 

are closely associated with poor economic status, poor personal and environmental 



2 
 

sanitation, overcrowding conditions, limited access to potable water, cultural beliefs, 

tropical climate and low latitude. The poor people of under-developed nations 

experience a cycle where under-nutrition and repeated infections lead to excess 

morbidity that can continue from generation to generation (Amare et al., 2007).  

People of all ages are affected by this cycle of prevalent intestinal parasitic 

infections, although, school aged children are more affected (Mehraj et al., 2008). It 

had been long recognized as an important health problem especially among 

Nigerian children (Tamramat and Olowu, 2008). School children carry the heaviest 

burden of the associated morbidity (Odu et al., 2013), due to their dirty habits of 

playing or handling of infested soils, eating with soiled hands, unhygienic toilet 

practices, drinking and eating of contaminated water and food (Barbara et al., 2011; 

Sayasone et al., 2011; Ademiluyi and  Odugbesan, 2013). 

Intestinal parasites are transmitted to man when faecal matters get into the mouth. 

This can happen through contaminated food or water, oral sex play or non-sexual 

intimate contact, such as changing of baby‟s diaper (WHO, 2008; CDC, 2011). They 

may also penetrate the body through the skin (in the case of hookworm infection 

and intestinal schistosomiasis) or if contaminated soil is ingested accidentally 

(Hassan et al., 2014). Other parasites that live in animals, such as pigs and cows 

can infect man through eating undercooked meat or drinking unpasteurized milk. 

Swimming in contaminated water also may result in infestation by certain parasites, 

such as Schistosoma mansoni, which is responsible for intestinal schistosomiasis. 

Parasitic intestinal infestations often occur in outbreaks, when several people have 

symptoms at the same time. This is especially likely if many people are exposed to 

the same supply of contaminated food or water (CDC, 2011). 

The public health importance of gastro-intestinal tract parasites is due to their high 

morbidity in school children and women during their child-bearing years, which 
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might result to increased metabolic rate, anorexia, chronic anemia, and diarrhea. 

Intestinal parasites can cause different signs and symptoms in patients. A list of 

symptoms  include: abdominal pain, chills, chronic fatigue, colitis, abdominal 

distension, digestive disturbance, fever, enlargement of various organs, headaches, 

weight loss due to malnutrition, weakness, immunodeficiency, nausea/vomiting 

insomnia, skin ulcers, rectal prolapse, mental problems, lung congestion, memory 

loss, night sweats and sometimes mentally related disorders (Ayeh-Kumi et al., 

2009).  

Diarrhea, including that of intestinal parasitic origin, remains one of the most 

common illnesses in children, and one of the major causes of infant and childhood 

morbidity in developing countries (Mbuh et al., 2010). WHO (1987) reported that 

mean haemoglobin level is affected by high parasitic load, hence the need to check 

haematological parameters. 

 

Absar et al. (2010) reported that the public-health and socio-economic 

consequence of intestine helminthes are of considerable global concern especial in 

the children‟s health and development where it cause malnutrition, which 

compromise their learning capabilities in their  formative years.  

Children are the most affected due their vulnerability to nutritional deficiencies 

(Opara et al., 2012). The poor people in developing countries experience a cycle 

where under nutrition and repeated infections lead to excess morbidity that can 

continue from generation to generation (Cooper 2007). 

Apart from morbidity related problems associated with intestinal worms have great 

effects on nutritional status and cognitive performance especially among pre-school 

and school aged children (Opara et al., 2012; Nwaneri and Omuemu, 2013). 

Tamramat and Olowu (2008) in a study on prevalence and nutritional effects of 

helminth infections in pre-school rural children in Nigeria reported that about three-
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quarter of children infected with intestinal parasites were under-nourished. 

Moreover, they cause iron deficiency anaemia, loss of appetite and other physical 

and mental problems (Amare et al., 2007). 

Intestinal parasitic infections cause decreased intake in the body‟s nutrient 

requirement by their interface with absorptive surfaces, physical obstruction of 

intestinal lumen, production of proteolytic substances and consumption of nutrients 

intended for the body (Stephenson et al., 2000; Nwaneri and Omuemu, 2013). 

Akinbo et al. (2011) reported that gender and season had no correlation with the 

prevalence of intestinal parasites. Agents of intestinal parasitic infections are found 

in polluted environment such as refuse heap, gutters and sewage units and around 

humans dwelling in crowded and unhealthy situations (CDC, 2011).  Inadequate 

potable water is a major predisposing factor in intestinal disease transmission in 

Imo State (Esomonu et al., 2012). This is also associated with inadequate waste 

management systems, which have exposed urban and rural areas dwellers of 

Owerri to high level of unhygienic and unsanitary conditions (Ikpeama et al., 2016). 

Case definition of infection due to intestinal parasite is through recovery of 

protozoan trophozoites and cysts, helminthes eggs and larvae in faecal samples 

(WHO, 1994).  In a very large population, clinical symptoms can be used to define a 

case for further confirmatory test.   

Control measures against intestinal parasites include chemotherapy, personal 

hygiene and environmental sanitation. Chemotherapy is an effective short-term 

measure while hygiene and environmental sanitation are effective long-term control 

measures (WHO, 1990). Control in school age children delivered through school 

system is the main intervention strategy in a community (WHO, 1987). 
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1.1 Justification of the Study 

The impact of intestinal parasitic infections in developing countries particularly 

among school aged children, despite efforts by government and individuals to 

reduce it to the barest minimum, cannot be over emphasized. Intestinal protozoan 

and helminth infections have been associated with malnutrition, dehydration, and 

anemia (Eleni et al., 2014). Helminth disease is one of the neglected tropical 

diseases in which WHO is interested in, and would want to see eliminated. 

Although several researches have been conducted on the effects of intestinal 

parasitic infections on nutritional status of primary school children in many parts of 

Nigeria, there is paucity of published data on the effects of intestinal parasitic 

infections on nutrition in Imo State in recent times. The findings from the study 

would provide baseline epidemiological data on the burden of intestinal parasitic 

infections and malnutrition of the vulnerable group in Orlu and Owerri Zones. The 

knowledge of prevalence of intestinal parasitic infections would be an excellent 

indicator of the quality of life in the study areas. The study could also provide an 

epidemiological mapping of Owerri and Orlu Zones and schools of those infected 

children. The findings of the study would also encourage appropriate authorities to 

embark on health intervention programmes on malnutrition and intestinal parasitic 

infections in Imo State, Nigeria. 

1.2 Aim of the Study 

The aim of this research work was therefore to determine the effects of intestinal 

parasitic on nutritional status of primary school children in Owerri and Orlu 

Senatorial zones of Imo State. 

1.3 Specific objectives 

The specific objectives of this study were to determine 
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1. the prevalence and intensity of intestinal parasitic infections among children 

(aged 6-13years) from primary schools in Imo State. 

2. the relationship between intestinal parasitic infections and anthropometric 

indices among these children; 

3. the prevalence of anaemia with respect to number of co-infections, location 

and type of parasite isolated from infected children in the study areas. 

4. the relationship between intensity of intestinal parasitic infections, 

malnutrition, and anaemia.  
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CHAPTER TWO 

2.0                                                    LITERATURE REVIEW 

2.1 Intestinal Parasite 

Intestinal parasites are those types of entero-parasites, which infect the lumen and 

lining tissue of the lumen of the small and large intestine (Loukopoulos et al., 2007).  

They are larger than bacteria and viruses but some of them are so small that one 

cannot see them without a microscope. World Health Organization (WHO) (WHO, 

2004) revealed that intestinal parasitic infections are endemic worldwide and have 

been described as constituting the greatest single worldwide cause of illness and 

diseases. The two main types of intestinal parasites are the helminths and the 

protozoa. There are thousands of types of gastrointestinal parasites that live in the 

human body and not only do they thrive on the food eaten by humans (Huang and 

White, 2006), but they also do destroy vital organs in a bid to accelerate their 

multiplication thereby causing injury and even death (Nwoke, 2009). The 

detrimental effects of parasites have been established to be species specific (Que, 

2007). 

In their adult stages, helminths cannot multiply in the human body. These parasites 

are commonly transmitted through ingestion of contaminated food and/or water 

because of poor sanitation and hygiene (Neghab et al., 2006). Sometimes, 

transmission occurs through close contact between infected and non-infected 

individuals as in infected food handlers and consumers, respectively (Neghab et al., 

2006). Infection with pathogenic intestinal parasites results in considerable 

gastrointestinal morbidity, malnutrition and mortality worldwide, particularly, among 

young children in developing countries (Feng and Xiao, 2011).  
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Intestinal parasitic infections are among the most common infections worldwide 

(Kang et al., 1998).  Intestinal parasitic infection varies considerably from place to 

place in relation to the disease (WHO, 2008). Intestinal parasitic infections are 

widely distributed virtually throughout the world, with higher intensity in developing 

countries (Haque, 2007; Hotez et al., 2008; WHO, 2008). According to the World 

Health Organization (2002) estimate; globally there are 800-1000 million cases of 

ascariasis, 700-900 million of hook worm infection, 500 millions of trichuriasis, 200 

million of giardiasis and 500 million of Entamoeba histolytica (Roma and Worku, 

1997). Multiple infections by these parasites, e.g hookworm, roundworm and 

amoeba also occur (Simon-Oke et al., 2014). 

2.1.1 Protozoans 

Protozoa are single celled (unicellular) eukaryotic organisms. They are broadly 

divided into: intestinal, e.g. Entamoeba histolytica, Giardia lamblia and 

Cryptosporidium parvum; urogenital protozoa e.g. Trichomonas vaginalis, and 

blood and tissue protozoa e.g. Toxoplasma gondii and Plasmodium falciparum. 

Pathogenic protozoa are referred to as parasites and cause a wide array of clinical 

diseases (CDC, 2009).  Protozoa can multiply inside the human body, which 

contributes to their survival and enables serious infections to develop. Sometimes 

two or more can cause infection at the same time, a concept known as 

polyparasitism (; Sayyan et al., 2005; CDC, 2009). In developing World, it is “usual” 

to harbor several protozoa at any given time due to sanitation inadequacies (CDC, 

2009). The prevalence of Giardia intestinalis and E. histolytica has been estimated 

at 2–3% in the developed world and 20–30% in developing countries (Escobedo 

and Cimerman, 2007). Cryptosporidium spp. is another major causal agent of 

diarrhoea, primarily affecting immunocompromised individuals such as those 

infected with HIV (Jex et al., 2011).  
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Giardia lamblia, a pear-shaped flagellated protozoan is a causative agent of 

girdiasis. It has been found to be one  of the most prevalent intestinal parasitizing 

protozoan worldwide, currently infecting 200 million and is the cause of 2.8 billion 

infections annually (Moraes-Neto et al., 2010). G. lamblia has a worldwide 

distribution and is considered one of the main nonviral causes of diarrhea in 

industrialized countries. Higher prevalence is found in tropical and subtropical 

areas, in urban than in rural where Giardia lamblia affects up to 30% of the 

population (Minvielle et al., 2004). In industrialized countries, the prevalence of 

intestinal parasites such as Giardia ranges from 2% to 5%, whereas in developing 

countries it ranges from 20% to 40% (Ali et al., 1999).  Clinical presentations of 

giardiasis vary greatly. However, clinical presentation of giardiasis ranges from 

asymptomatic to acute and to chronic gastrointestinal infections (Garba and 

Mbofung, 2010). Infection due to G. lamblia is characterized by diarrhea, 

maldigestion, abdominal cramps, bloating, malabsorption and weight loss (Dawson, 

2005). Giardia is common among children and travelers and morbidity is usually 

limited to early childhood (Hollm-Delgado et al., 2008). Because giardiasis is spread 

by fecal-oral contamination, the prevalence is higher in populations with poor 

sanitation, close contact, and oral-anal sexual practices (CDC, 2009). The disease 

is commonly water-borne because Giardia lamblia is resistant to the chlorine levels 

in normal tap water and survives well in cold environment (CDC, 2009).  

 

Cyst excretion occurs intermittently in both formed and loose stools, while 

trophozoites are mainly found in watery stool. Stool studies for ova and parasites 

continue to be a mainstay of diagnosis. Examination of a single stool specimen has 

a sensitivity of 50 to 70 percent; the sensitivity increases to 85 to 90 percent with 

three serial specimens (Katz and Taylor, 2001). Increased prevalence in human as 

well as in some of the surrounding animals offers an emerging concern about the 
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role played by some animals in human giardiasis (Olson, 2004). Each individual 

eliminates up to 900 million cysts per day.  

Entamoeba histolytica, the causative agent of intestinal amoebiasis affects more 

than 50 million people worldwide (Ramana and Kranti, 2012). Humans are the most 

significant reservoir of infection even though morphologically identical amoebae 

have been isolated from certain domestic and wild animals (Petri and Singh, 1999). 

Inside the intestine, Entamoeba histolytica lives as a trophozoite that means 

vegetative stage of protozoa showing motility and the ability to grow, feed, and 

reproduce. It produces resistant cysts by which it is transmitted (Fernandez, et al., 

2002). Some of the clinical symptoms of acute intestinal amoebiasis include 

diarrhea, bloody stool that may contain necrotic mucous, abdominal pain, 

tenderness and fever (Petri and Singh, 1999). Symptoms of amoebic liver abscess 

usually involve fever, right upper abdominal tenderness/ pain, weight loss and 

colitis (Petri and Singh, 1999).  

Thus, it is ranked second only to malaria as the cause of mortality infection 

(Ramana and Kranti, 2012). Entamoeba histolytica has been recovered worldwide 

and is more prevalent in the tropics and sub-tropics than in colder climates. 

However, in poor sanitary conditions in temperate and colder climates, infection 

rates have been found to equal that seen in the tropics (Kouontchou et al., 2002). It 

is the second leading cause of the death from parasitic diseases worldwide. E. 

histolytica is capable of invading the intestinal mucosa and may spread to other 

extra intestinal organs; mainly the liver, the kidneys, lungs, and brain. Thus, E. 

histolytica is unique among the intestinal amoeba because it is able to invade tissue 

and clinical presentation may range from an asymptomatic infection to a 

disseminated fatal disease. Both E. histolytica and Entamoeba dispar share similar 

morphological characteristics, and this make the diagnosis of E. histolytica difficult 

(Ramana and Kranti, 2012). 



11 
 

Cryptosporidium pavum is a protozoan parasite that causes cryptosporidiosis. It 

affects the intestines and is typically an acute short-term infection. It is spread 

through the fecal-oral route, often through contaminated water (CDC, 2009); the 

main symptom is self-limiting diarrhea in people with intact immune systems. In 

immuno compromised individuals, such as AIDS patients, the symptoms are 

particularly severe and often fatal (Chen et al., 2007). Treatment in symptomatic 

patient is with fluid rehydration, electrolyte correction and management of any pain. 

2.1.2 Intestinal Helminths 

Helminths include the nematodes (roundworms), trematodes (flukes) and the 

cestodes (tapeworms). Representatives of each of these groups are important 

human parasites. The adult worms inhabit the intestine; discharge the eggs or 

larvae they produce in faeces (WHO, 2004).  

Helminth infection is among the most prevalent intestinal parasitic infections of 

humans from developing parts of the world where there is low coverage of hygiene 

and sanitation, such as in Latin America, China and East Asia, and Sub-Saharan 

Africa (CDC, 2011). Helminths alone had high global prevalence: estimated 1.5 

million cases of ascariasis, 1.2 million cases of hookworm infection, 1.05 million 

cases of trichiuriasis, and 200– 300 million cases of schistosomiasis had been 

reported (Ezeamama et al., 2005). It was estimated that greater than one-fourth of 

the world‟s people are infected with hookworm, A. lumbricoides and  T. trichiura, 

higher prevalence are recorded  among school-age children in developing countries 

(CDC, 2011). Intestinal helminths hardly ever cause death. As an alternative, the 

saddle of disease is related to less mortality than to the chronic and subtle effects 

on health and nutritional status of the host (Stoltzfus et al., 2004). 
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2.1.2.1 Intestinal Nematodes 

Nematodes are characterized by their elongated, cylindrical, and unsegmented 

bodies. The sexes are separate, the males typically being smaller than females. 

The most important nematode parasites predominantly distributed in developing 

countries include Ascaris lumbricoides, hookworm, Trichuris trichiura and 

Enterobius vermicularis; with varying prevalences (WHO, 2002). They are also the 

second most predominant cause of outpatient morbidity (Nwoke, 2009). 

Transmission of roundworm is mainly through faecal-oral route. Roundworm 

infection is transmitted by ingestion of infective eggs from human faeces that 

contaminate the drinking water, foods, hands and living environment. 

Faecal-contaminated soil may be carried long distances on feet or footwear and by 

animals into houses. Children playing in a compound pick up infective eggs from 

the ground or play things. Transmission of infection by contaminated dust is also 

possible (UNICEF, 2002). 

 

In addition, these nematodes have a relatively short lifespan, and re-infection 

occurs only after a life-cycle stage outside the human host (Gupta et al., 2009). 

However, S. stercoralis is a unique nematode that has an auto-infective cycle and 

frequently causes chronic infection. In immunosuppressed hosts, S. stercoralis may 

become invasive, causing serious morbidity and mortality. 

 

Ascaris lumbricoides is the most common and largest intestinal parasitic nematodes 

(is robust). Ascariasis is infection with the parasitic roundworm Ascaris 

lumbricoides. Ascariasis is caused by consuming food or drink contaminated with 

roundworm eggs. It is found in association with poor personal hygiene, poor 

sanitation, and in places where human feces are used as fertilizer (Maguire, 2009). 

Mature males and females usually live in the small intestine where they lay eggs 

that are present in feces. In the jejunum, they feed on semi-digested food present in 
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the host (Neva and Brown, 1994). They secrete antitrypsin and thus, and are 

capable of adequately competing with the host system for ingested protein. They 

are resistant to normal peristaltic movement of the gut by assuming an S-shaped 

configuration, pressing their cuticle against the columnar epithelium of the host. 

They can live 10-24 months (Maguire, 2009). The mature female lays 

approximately 200,000 eggs per day, which they pass out in the feces in 

unembryonated form. The resilient nature of their eggs made them capable of 

surviving a wide range of hot and cold temperature, chemical disinfectant and other 

extreme condition (Neva and Brown, 1994). The eggs of Ascaris embedded in the 

soil can remain infective for years (Gilgen and Mascie-Taylor, 2000).  

Hookworms are nematodes belonging to the family Ancylostomatidae. The two 

major genera that infect humans are Ancylostoma and Necator. They are 

characterized by the presence of oral cutting organs in the adult stages (Hotez et 

al., 2008). Human hookworm infection is caused by either Necator americanus or 

Ancylostoma duodenale. These two species of hookworm share a common life 

cycle. Eggs hatch into rhabditiform larvae, feed on bacteria in soil, and molt into the 

infective filariform larvae (Nwoke, 2009). Enabled by moist climates and poor 

hygiene, filariform larvae enter their hosts through pores, hair follicles, and even 

intact skin. Maturing larvae travel through the circulation system until they reach 

alveolar capillaries. Breaking into lung parenchyma, the larvae climb the bronchial 

tree and are swallowed with secretions. Six weeks after the initial infection, mature 

worms have attached to the wall of the small intestine to feed, and egg production 

begins. 

Strongyloidiasis is human disease that is caused by Strongyloides stercoralis a 

(roundworm). Strongyloidiasis was first described in France in 1876.  Its clinical 

symptoms include; principally skin symptoms, abdominal pain, diarrhea and weight 

loss. In some people, particularly those who require corticosteroids or other 
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immunosuppressive medication, strongyloides can cause a hyperinfection 

syndrome that can lead to death if untreated.  The hyperinfection syndrome causes 

symptoms in many organ systems, including the central nervous system (Montes et 

al., 2010). The larvae thrive in warm, moist/wet soil.  People who engage in work 

that involves contact with soil and walking barefooted as well are low are at risk of 

being infected with Strongyloides stercoralis system (Montes et al., 2010). 

Ivermectinis (drug) is widely used in the treatment of strongyloidiasis. 

Trichuriasis, which is infection with the parasite Trichuris trichiura, or whipworm, is a 

very common intestinal helminthic infection worldwide. The whipworm derives its 

name from its characteristic whiplike shape; the adult (male, 30-45 mm; female, 35-

50 mm) buries its thin, threadlike anterior half into the intestinal mucosa and feeds 

on tissue secretions, not blood. This relative tissue invasion causes occasional 

peripheral eosinophilia. The cecum and colon are the most commonly infected 

sites, although in heavily infected individuals, infection can be present in more distal 

segments of the gastrointestinal tract, such as the descending colon and rectum 

(Nwoke, 2009). About one quarter of the world's population is thought to carry the 

parasite (CDC, 2011). Trichuriasis has a worldwide distribution, particularly among 

countries with warm, humid climates. Trichuriasis was a highly prevalent soil-

transmitted helminthiasis until the 1970s (Ok et al., 2009). Most infected individuals 

have no distinct symptoms, if lightly infected. 

Trichuris is also notable for its small size compared with Ascaris lumbricoides. Only 

individuals with heavy parasite burden become symptomatic. Vitamin A deficiency 

has been seen in patients with trichuriasis. 

2.1.2.2 Intestinal Cestodes or Tapeworms  

 Cestodes (tapeworms) are segmented worms that cause disease in humans and 

other animals. Approximately 45 species of Taenia have been identified; however, 
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the two most commonly responsible for human infection are the pork tapeworm 

Taenia solium and the beef tapeworm Taenia saginata (WHO, 2002). These 

species requires one intermediate host where the embryo develops into an 

infective larval stage. Cattle and pigs are intermediate hosts for T. saginata and T. 

solium respectively (Singh and Prabhaker, 2002).  

  

 Another tapeworm is Hymenolepis nana (dwarf tapeworm) is a common human 

parasite and the smallest tapeworm known to infect humans. Transmission is by 

ingesting eggs in food or drink or from contaminated hands (Gerald et al., 2009). 

The eggs are infective by the time they are passed in faeces and internal 

autoinfection occurs. Hydatid disease, also called hydatidosis or echinococcosis, 

is a cyst-forming disease resulting from an infection with the metacestode or larval 

form of parasitic dog tapeworms from the genus Echinococcus (Gerald et al., 

2009).  

   

2.1.2.3 Intestinal Trematodes  

Intestinal trematodes, just like other intestinal parasites, commonly infect human 

intestine. Their morphological development involves three stages, the egg (ova) 

which is the excretory stage, larvae (miracidium, metacercariae, cercariae) which is  

the infective stage and adult worms. The major intestinal trematodes include 

Fasciolidae (e.g., Fascioloposis buski), Echinostomatidae (Echinostoma spp.) and 

Heterophyidae (Heterophyes heterophyes and Metagonimus yokogawai), which are 

responsible for the bulk of intestinal trematodiasis in humans (Keiser and Utzinger, 

2004). In addition, Schistosoma mansoni and Schistosoma japonicum can cause 

severe intestinal complications. They are, however, blood rather than intestinal 

flukes and live in blood vessels, but their eggs penetrate into the intestine causing 

intestinal damage, portal hypertension, and progressive enlargement of the liver 

and spleen. Schistosomiasis is a trematode disease caused by different species of 
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Schistosoma (Ross et al., 2002). Schistosoma mansoni is a dioecious trematode 

with distinctive sexual dimorphism regarding both sexes, with females slightly 

longer and more slender than males (Nwoke, 2009). Male posses a ventral sex 

canal (gynecophoric canal) in which the females reposes. Adult schistosomes live 

in pairs in the portal venous blood vessesl or in vesicle venules of the caval system, 

where females lay non-operculate, partially embryonated eggs (Nwoke, 2009). The 

worms live on the average of a few years, but in exceptional cases, they may 

persist for as long as 30 years or more. The females produce prodigious numbers 

of eggs, which are forced through the walls of either the intestine are discharged in 

the excreta (Nwoke, 2009). 

2.2 Prevalence of Intestinal Parasitic Infection  

The distribution and prevalence of various species of intestinal parasites differ from 

region to region because of several environmental, social, and geographical factors, 

as well as human behavior. Because many parasitic lifecycles require warm 

weather for host-to-host transmission, intestinal parasitic infections are found more 

prevalent in temperate and tropical regions. The impacts of these infections are 

more significant in low- and middle-income countries where they contribute to 

greater economic impact, morbidity, and mortality.  

2.2.2 Prevalence in Africa 

Intestinal parasitic infections are highly prevalent diseases in tropical countries 

especially among school-aged children (Lozano et al., 2012). Tulu et al. (2014) 

investigated the prevalence of intestinal parasitic infections in Yadot primary school 

of Delo-Mena district, Bale zone, South Eastern Ethiopia and reported overall 

prevalence of 26.2%.  In Sudan also, prevalence of infections with S. mansoni, 

among 6,122 children from 27 schools in the White Nile Province were 10.1% 

(Ahmed et al., 1996). In Kenya, prevalence of 23.7% was reported among food 
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handlers (Biwott et al., 2014). In Dadeldhura district of Nepal, Tiwari et al. (2013) 

recorded prevalence of 31.13%. A population-representative survey in children 

aged 0-10 years from Afghanistan reported an overall infection prevalence of 41% 

(Steinmann et al., 2010). In Eastern Cape Province, South Africa, Nxasana et al. 

(2013) reported prevalence of 64.8% among primary school children. 

2.2.3 Prevalence in Nigeria 

In Nigeria, the prevalence of intestinal parasitic infection varies from one 

geographical zone to another.  In Nigeria, high prevalence of intestinal parasitic 

infection is apt to occur in low socio economic condition, characterized by 

inadequate water supply, poor hygiene and poor sanitary disposal of faeces and 

ignorance of simple health promoting behaviors (Iduh et al., 2015).  

2.2.3.1 Prevalence in Northern Nigeria 

Gimba and Dawam (2015) in work carried out in Gwagwalada, FCT-Abuja, Nigeria 

reported 42.9% prevalence of intestinal parasitic infections. In Jos, Chirdan et al. 

(2010) recorded 57.8% prevalence of intestinal parasitic infections. In Borno State, 

Biu et al. (2012) reported intestinal parasitic infections prevalence of 60.0% among 

school aged pupils in Mafa local government area. In Sokoto State, North- western 

Nigeria, Mohammed et al. (2015) reported 54.4% prevalence of intestinal parasitic 

infections. Another study by Iduh et al. (2015) documented prevalence of 74.5% 

among the Almajiris in the Sokoto metropolis, Nigeria. In Bauchi, Samaila et al 

(2016), in a study of prevalence of intestinal helmnth infections among two selected 

public primary schools in Bauchi Metropolis reported prevalence of 9.1 %. 
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2.2.3.2 Prevalence in South-Western Nigeria 

Intestinal parasitic infections prevalence rate of 25.0% was reported by Akingbade 

et al. (2013) among children with diarrhea in Abeokuta, Ogun State, Nigeria. In 

Benin City, the total prevalence of intestinal parasitic infection was 3.9 % in a study 

conducted by Akinbo et al. (2011) among patients of a tertiary hospital. Also in 

Benin, intestinal parasitic infections prevalence of 20.7% was recorded orphanage 

home in by Nwaneri and Omuemu (2013). A study conducted by (Simon-Oke et al., 

(2014) in AIfedore Local Government Area of Ondo State found 48.9% prevalence 

of intestinal parasitic infections. Okpala et al. (2014) reported intestinal parasitic 

infections prevalence of 13.8% in Edo in South Southern Nigeria. Awolaju and 

Morenikej (2009), reported prevalence of 48.40% in Osun State, Nigeria. Ojurongbe 

et al. (2014) documented intestinal parasitic infections prevalence of 46.3% in 

Osogbo, Osun State. 

2.2.3.3 Prevalence in South-Southern Nigeria 

A  study on  intestinal parasitic infections among primary school children in Rivers 

State, in 2011 revealed (27.66%) prevalence of different intestinal parasites, 

namely, Ascaris lumbricoides (51.78%), hookworm (25.0%), Trichuris trichiura 

(15.18%), Strongyloides stercoralis (7.14%), Taenia sp. (0.89%) and Enterobius 

vermicularis (0.01%), (Abah and Arene, 2015). In Akwa Ibom, Opara et al. (2012) 

recorded intestinal parasitic infections prevalence of 67.4% in school-aged children. 

In Akwaibom also, Usip et al. (2013), recorded prevalence of 59.1% among primary 

school pupils in Abak Local Government Area.  

2.2.3.4 Prevalence in South Eastern Nigeria 

A study on the prevalence of intestinal parasites conducted by (Uwaezuoke et al. 

(2006) among school children in Owerri Municipality of Imo State, Nigeria, revealed 

prevalence of (47.7%). Uwaezuoke et al. (2006) reported Ascaris lumbricoides as 

the most prevalent (18.5%), helminth, followed by Trichuris truchiura (10.7%), 

Entamoeba histolytica (7.3%), Strongyloides stercoralis (6.0%), and Hookworm 
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(5.3%). Another study on the prevalence of intestinal parasites among 

schoolchildren in Imo State conducted by Udensi et al. (2015) recorded (48.7%) 

prevalence.  Oguoma et al. (2008) observed prevalence of 24. 8% in a study 

carried out in Owerri Metropolis, Eastern Nigeria. A cross-sectional survey was 

conducted by Kamalu et al., (2013), to determine the prevalence of intestinal 

parasites among students of post primary institutions in two contrasting 

communities (Owerri Municipal and Mbaitoli Council Area) in Imo State revealed 

prevalence rate of 43.0%. Opara et al. (2010) reported prevalence of 58% in Day–

Care Centre in Owerri municipality, Imo State, Nigeria 

In tropical rain forest communities in Umuahia North Local Government of Abia 

State, Wosu and Onyeabor (2014) reported intestinal helminths prevalence of 

(75.7%). In Enugu, prevalence of 38.85% was reported in a study carried out by 

Unachukwu and Nwakanma (2014).  

In Anambra, Oluboyo et al. (2014) reported prevalence of 12.8% of intestinal 

parasitic infections. Intestinal parasitic infections prevalence of 72% has also been 

reported in school-aged children in Anambra State. In Anambra too, Anumba et al. 

(2016) obtained intestinal parasitic infections prevalence of 63.16% in orphanage 

homes. Ezenwaka et al. (2011) reported 18.5% prevalence of intestinal helminthes 

among children in Ogbaru, Anambra State with A. lumbricoides 9.5%, hookworm 

7.5%, Trichuris trichiura 1.5%, E. vermicularis 1%, and Taenia species 1%. Also in 

Umuukwu, Aram, in Anambra State, Ezeagwuna et al. (2011) reported 47% 

prevalence of intestinal parasitic infections among schoolchildren. In Uli, Ihiala 

Local Government Area, Orji (2015), reported prevalence of 18% of intestinal 

parasitic infections. In addition, Ogbuagu et al. (2009) observed intestinal parasitic 

infections prevalence of 38.6% among patients in admission in Accident and 

Emergency Unit in Nnamdi Azikiwe Teaching Hospital Awka, Anambra State.  
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In Ebonyi State, Alo et al. (2013) recorded intestinal parasitic infections prevalence 

57.2% from the fingers of school children in Ohaozara. Also in lead mining areas of 

Abia State, Nduka et al. (2006) recorded prevalence of 34.6%. In addition, Odo et 

al. (2016) documented intestinal parasitic infections prevalence of 52.5% in Uwani, 

Enugu State. 

2.2.3 Gender Related Prevalence 

Generally, sex is regarded as a determinant risk factor of disease condition, 

although it does not play appreciable role in intestinal parasitic infections. Many 

research works have been carried out on relationship between sex and prevalence 

of intestinal parasitic infections, some authorities observed significant relationship 

between sex and intestinal parasitic infection while some other researchers‟ 

findings were not in line.  A study on prevalence of intestinal schistosomiasis by 

Nanvya et al. (2011) reported higher prevalence in males than in females, which 

could be due the fact that females were less likely to be infected because of social 

restriction to water contact activities like swimming, bathing, fishing and farming. 

Mohammed et al. (2015) also reported insignificant higher prevalence in male 

school aged children.  Similarly, Ojurongbe et al. (2014) obtained higher prevalence 

for males than in their female counterparts. In a similar manner, Aly and Mostafa 

(2010) recorded higher infection rates in males and reasoned that this was a result 

of gender differences in recreational activities (Cauyan et al., 2008, Udensi et al., 

2015). 

Ahmed et al. (1996) attributed it to the observation that boys are more outgoing and 

adventurous in nature and they tend to play away from their homes more than their 

female counterparts do. The study of Rudge et al. (2008) was also in line with the 

above. Rudge et al. (2008) was of the view that the higher prevalence in males than 

in females may be as a result of socio-cultural setup of the people of the study area; 
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these people are predominantly Muslims, Hausa and Fulani by tribe.  Udensi et al. 

(2015) observed no significant differences in distribution of intestinal parasites by 

sex among primary school children in Jos, Plateau State, Markudi, Benue State and  

three geopolitical zones of Imo State respectively. 

On the other hand, sex prevalence of intestinal enteric parasitosis studied by 

(Gimba and  Dawam, 2015) in Gwagwalada, FCT-Abuja, Nigeria, showed a 

marginally higher prevalence in females (30.0%) compared with males (25.7%), but 

there was no statistically significant difference (p>0.05) between the enteric 

parasitosis and sex. This suggested that parasitic diarrheal diseases were 

independent of sex in Gwagwalada, FCT-Abuja, Nigeria. Another gender related 

prevalence conducted by Ono et al. (2001), showed no significant difference in the 

prevalence of diarrheal diseases in the two sexes caused by parasites. Tohon et al. 

(2008) in a study in Nigeria claimed that parasitic infections were not sex 

dependent. Nkengazong et al. (2009) investigated prevalence of intestinal parasitic 

infection with respect to sex and reported gender variation in Kotto Barombi and in 

Marumba South West Cameroon  

2.2.4 Age and Prevalence Relationship  

The age-specific susceptibility of infectious diseases play a crucial role in the 

epidemiology of these diseases. Pre-school and school-aged children and women 

of childbearing age, including adolescent girls, tend to have the higher proportion of 

worm infections. Although intestinal worms can infect all members of a population, 

school-aged children  (5-13 years old) are at greater risk of heavy infections than 

others and are more vulnerable to the harmful effects of chronic infections(Awasthi 

et al., 2003). These vulnerable groups would benefit most from preventive 

interventions (UNICEF, 2002). 
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 Old age and impaired immune function can also predispose one to diarrheal 

disease.  Every new born is susceptible to getting diarrhea (Ali et al., 2008).  Ali et 

al. (2008) reported that apart from six months of life when maternally acquired 

immunity and exclusive breastfeeding played a protective role, acute diarrhea 

morbidity decreases with child‟s age 

Epidemiological studies have shown that intestinal parasitic infections occur in all 

age groups, but may be more prevalent in particular age group than other. Old age, 

young age and impaired immune function can also predispose one to intestinal 

worms. E. histolytica is one the causative agent. It agrees favourably with Awolaju 

and Morenikeji (2009) who reported no significant differences in prevalence of 

intestinal parasitic infection among primary and post-primary schools pupils in Ilesa 

West, Osun State, Nigeria. Also Abera et al. (2013) observed no significant 

difference between age and prevalence in primary school children and this 

indicates that age brackets studied are equally exposed to infection with soil-

transmitted helminths. 

2.3 Intensity of Intestinal Parasitic Infections 

Infection intensity reflects the number of worms infecting the individual, and is a 

more reliable marker of treatment success. In addition, infection intensity is a better 

indicator of morbidity than prevalence in schistosomiasis (Davis, 2004). The 

intensity of infection is a major determinant of morbidity and approximately reflected 

in the number of characteristic cysts or egg passed out in faeces (Kongs et al., 

2001). Quantifying the number of eggs in terms of classes of intensity allows the 

proportion of individuals suffering severe consequences to be quantified. Since the 

first objective of any control programme is the reduction of the proportion of highly 

infected individuals, this indicator is extremely important for the selection of the 

control measures, and in monitoring the results of the programme. The thresholds 
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proposed for use by a WHO Expert Committee in 1987 for the classes of intensity 

for each helminth in stools has been in use until date. Kato-Katz techniqueis used 

to measure egg per gram (epg) is obtained by multiplying the number of eggs 

counted on the slide by a multiplication factor. This factor varies according to the 

size of the template used. WHO recommends the use of a template holding 41.7 

mg of faeces in which case the multiplication factor to obtain egg per gram (epg). 

For hookworm infections the degree of severity varies not only according to the 

number of worms present but also to the age, species and nutritional intake of iron. 

Light intensity of infections is related to a loss of less than 2 mg of haemoglobin per 

gram of faeces. Heavy intensity infections correspond to a loss of more than 5 mg 

of haemoglobin per gram of faeces. 

A study conducted by Awolaju and Morenikeji (2009) in South West Nigeria, 

showed no significant variation in the intensity of intestinal parasitic infections 

among primary and post primary school children. Stephenson et al. (2000b) 

observed that intensity of intestinal helminthes infection was higher among school 

age children.  

2.4  Pathology of Intestinal Parasitic Infections 

Infections with intestinal parasites commonly manifested as diarrhea and abdominal 

discomfort. More advanced infestations can present as nausea, vomiting, fever, 

dysentery, lack of appetite, haematuria, abdominal distension and weight loss 

(Reingold and Gordon, 2012). The alteration of normal gastro-intestinal flora by 

intestinal parasites is usually associated with diarrhea (Oninla et al., 2007). 

Diarrheal disease  is defined as passage of loose  or watery stools at least three 

times a day (Ali et al., 2008), but is considered by most when there is increased 

liquidity of stool with or without increased frequency of stool (Sundeep, 2004).  
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 Diarrhea, including that of parasitic origin, remains one of the most common 

illnesses in children, and one of the major causes of infant and childhood mortality 

in developing countries (Mbuh et al., 2010). The most serious clinical 

manifestations of human protozoan infection include persistent diarrhoea usually 

associated with intestinal malabsorption, enteropathy, and dysentery because of 

acute or acute-on-chronic colonic inflammation producing colitis (CDC, 2011). 

 Diarrhea coupled with vomiting and weight loss can lead to malnutrition and 

wasting which are of significant concern, especially in cases that persist longer than 

two weeks (Reingold and Gordon, 2012).  

Some parasites also cause low red blood cell count (anemia), and some travel from 

the lungs to the intestine or from the intestine to the lungs and other parts of the 

body. Infection with Ascaris, Trichuris, and hookworm may be associated with 

eosinophilia and hookworm with anemia, most pathology associated with these 

organisms is related to parasite load and migration.  Many other conditions can 

result in these symptoms, so laboratory tests are necessary to determine their 

cause. In children, irritability and restlessness are commonly reported by parents 

(Dariel, 2007). 

Abdominal discomfort and pain is one the major clinical symptoms of intestinal 

parasitic infections. Although majority of all infections due to Amoeba histolytica are 

asymptomatic, even asymptomatic infection is associated with a small but 

significant increased risk for developing invasive amoebiasis. Clinical symptoms of 

acute intestinal amoebiasis include bloody stool that may contain necrotic mucous, 

abdominal pain, tenderness and fever (Petri and Singh, 1999). Symptoms of 

amoebic liver abscess usually involve right upper abdominal tenderness/pain, 

weight loss and colitis (Petri and Singh, 1999). 
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Pulmonary symptoms can also occur during pulmonary migration of the filariform 

larvae. Dermatologic manifestations include urticarial rashes in the buttocks and 

waist areas. Blood eosinophilia is generally present (Graeff-Teixeira et al., 2009). 

Disseminated strongyloidiasis occurs when patients with chronic strongyloidiasis 

become immunosuppressed. It presents with abdominal pain, distension, shock, 

pulmonary and neurologic complications and septicemia, and is potentially fatal. 

The worms enter the bloodstream from the bowel wall, simultaneously allowing 

entry of bowel bacteria such as Escherichia coli. This may cause symptoms such 

as sepsis (bloodstream infection), and the bacteria may spread to other organs 

where they may cause localized infection such as meningitis (Graeff-Teixeira et al., 

2009). 

In individual that are immunocompetent, these infections are usually self-limiting 

and will resolve without specific intervention, although in some situations low-grade 

infection may persist without producing symptoms. In severe cases, the number of 

parasites may grow so large that the intestines become blocked. Some infections 

cause specific complications: amoebiasis can affect the liver, lungs and brain; 

parasites migrating through the lungs may cause difficulty in breathing; and 

hookworm infection can cause anemia and malnutrition, which can affect growth 

and development in children (CDC, 2011).  

Intestinal parasitic infections affect children‟s growth, although stunting due to 

intestinal parasitic infections may not easily recognized as it occurs almost 

imperceptibly over time (UNICEF, 2002).  Hookworm attaches to the intestine by 

biting into the lining, thus causing ulcers and lesions. Chronic infections with S. 

mansoni have been associated with hepatomegaly, splenomegaly, periportal 

fibrosis, hypertension, urinary bladder obstructions, cancer and tumor of the 

prostate glands (Mazigo et al., 2010a).  
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In some people, intestinal worms do not cause any symptoms, or the symptoms 

may come and go. If you have some of these symptoms, it does not necessarily 

mean that you are infected. These symptoms are also indicative to other diseases.  

Common signs and complaints include coughing, cramping, abdominal pain, 

bloating, flatulence and diarrhea.  

2. 5 Mode of Transmission 

The intestinal parasites have four mode of transmission. The major routes of 

transmission are water, soil, and food, with faeces as a major transmissive vehicle. 

Intestinal parasitic diseases constitute a global health burden in numerous 

developing countries mainly due to fecal contamination of water and food (Odu et 

al., 2013). 

2.5.1 Faecal Oral Mode of Transmission 

This is the passage of infective material through contaminated faeces into the 

mouth of a new host. Intestinal nematodes are usually transmitted to humans 

through ingestion of infective eggs from focally contaminated food and water (e.g., 

Ascaris lumbricoides, Trichuris trichiura).  The sticky nature of the eggs of A. 

lumbricoides makes it easier to adhere to raw fruits and vegetables. They also 

circulate in household dust and air, where they are inhaled or swallowed (O‟ Lorcain 

and Holland, 2000).  

2.5.2 Penetration of Skin by an Infective Larve 

An intestinal parasitic infection like intestinal schistosomiasis is spread by skin 

contact with water that contains the larval parasites. Man acquires infection through 

skin exposure to waters containing infective cercariae or by ingesting water that 

contains infective cercariae. Many authorities have reported that the frequency of 

water-contact activities correlated with infective rates, higher frequency of water 
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contact was significantly associated with higher positivity of Schistosoma mansoni 

(Abou-Zeid et al., 2013; Hassan et al., 2014). Another intestinal parasite that is 

transmitted through body contact is hookworm, which dwells in focally contaminated 

soil. The infective larvae enter the body via the skin and travel through the blood 

stream to the small intestine by way of the lungs, trachea, oesophagus and 

stomach (De Silva et al., 2003).  

2.5.3 Water and Foodborne 

Inadequate sources of drinking water and contaminated food are major routes of 

transmission for intestinal parasites. According to CDC (2011)., unsafe water in 

developing countries accounts for 80% of their burden of disease (BOD). Water is a 

major source of parasitic disease transmission as there are currently one billion 

people without access to safe water causing two billion cases of diarrhea per year 

(CDC, 2011). Common infections spread this route are Giardia, Cryptosporidium, 

and Acanthamoeba histolytica. In addition, food-borne helminthiasis caused Taenia 

solium and Taenia saginata, which become infective after passing through an 

intermediate host (pig and cow). Colan et al. (2011) reported that the transmission 

of taeniasis was enhanced by comsuption of raw or under-cooked beef.  

2.5.4. Zoonotic-linked Transmission. 

Humans and animals share environmental locales; therefore, they can be 

accidental, intermediate, or final parasite hosts, which can be transmitted through 

contaminated food or water, or directly in intermediate stages through animal 

zoonoses (Slifko et al., 2000). Domestic, wild, captive, and companion animals are 

possible infective agents due to poor hygiene or sanitation (Ramirez et al., 2004). 

Approximately 20% of adult dogs and 90% of puppies have patent IPIs (Slifko et al., 

2000). More than 60% of 1,700 diseases seen in humans originated in wild or 

domestic animals, contributing to millions of deaths and billions ill yearly (Ramirez 
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et al., 2004; Karesh et al., 2012). Flies are a commonly overlooked zoonotic 

transmissive source as they ingest 1 to 3mg of parasite-infected feces over a few 

hours and can transmit ova and cysts internally or externally through bites or food ( 

Slifko et al., 2000; Almeida and Santos, 2011). In Nigeria, a considerable amount of 

human and animal wastes is discharged into the soil daily leading to the 

contamination of the soil with soil transmitted helminths eggs and larvae (Adeyeba 

and Tijani, 2002). 

2.6    Risk factors of Intestinal Parasitic Infections 

Parasitic infections are governed by behavioral, biological, environmental, 

socioeconomic and health systems factors. Poverty, illiteracy, poor hygiene and 

sanitation, poor access to health care services, inadequate potable water have 

been linked with high prevalence of intestinal parasitic infections in developing 

countries (Ogbuagu et al., 2009; Barbara et al., 2011).  

Intestinal parasitic infections such as schistosomiasis, amoebiasis and infections 

with the common soil-transmitted helminths (i.e. Ascaris lumbricoides, hookworm, 

and Trichuris trichiura) are usually associated with poor hygiene and sanitation 

(Utzinger et al., 2010; Hotez and Ehrenberg, 2010).  Helminth infection is among 

the most prevalent intestinal parasitic infections of humans from developing parts of 

the world where there is low coverage of hygiene and sanitation, such as in Latin 

America, China and East Asia, and Sub-Saharan Africa (Hotez et al., 2008; WHO, 

2008). Improving socioeconomic status, including enhanced access to quality 

health care, safe water, and adequate sanitation have the potential to significantly 

reduce the prevalence and intensity of parasitic infections, and hence reduce 

disease-related morbidity (de Silva et al., 2003; Utzinger et al., 2010).  In addition, 

lack of awareness of simple health promotion practices is also a contributing factor 

(WHO, 1987).  
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Socio-economic factors have been identified to be responsible for the continued 

persistence of intestinal parasite infections in children. Some of these include 

poverty, poor housing facilities and number of household members (Nwoke, 2004). 

Wang et al. (2009) observed that socio-economic factors such as quality of 

housing, monthly income, employment, occupation had influence on the disease 

transmission and associated morbidity and mortality. Lack of proper and necessary 

awareness of the transmission mechanisms and life-cycle patterns of intestinal 

parasitic infections is a major contributory factor in the transmission of infections. 

2.6.1Contaminated Food and Water 

Many inhabitants of sub-Saharan countries have limited access to potable water for 

domestic use, leaving them with the option of using natural water bodies such as 

lakes, rivers, ponds, and other water sources contaminated with developmental 

stages of the schistosome parasite. Access to safe water in adequate quantity is 

one of the biggest challenges in the recent times (Esomonu et al., 2012).  Despite 

the national commitment to supply safe drinking water is difficult especially in the 

rural areas.  Water scarcity in terms of quantity and quality has severe implications 

on the overall development and health of citizens. 

Slifko et al. (2000) reported that in the United States, parasitic diseases cause 

approximately 2.5 million foodborne illnesses annually. It is also reported that 3.4 

million people, mostly children, die annually from water-related diseases. This 

highlights the fact that even in a high-income country IPIs pose a significant health 

risk. It was noted that because of the lack of sanitation, water supplies were getting 

infected by sewage. This possibly contributed to a 50% parasite prevalence rate in 

the study (Moraes-Neto et al., 2010). Studies conducted in different countries have 

reported contamination of different water bodies by protozoan parasite cysts. In a 

study done in Brazil by, 4 of the 18 (22.2 %) water samples from open and 
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protected wells including a sample from the city water supply systems were positive 

for oocyts of Cryptosporidium (Newman et al., 1993). 

Several studies have clearly documented that the provision of safe water alone will 

reduce diarrhoeal and other enteric diseases, even in the absence of improved 

sanitation or other hygiene measures (Quick et al., 2002). Waterborne protozoan 

parasite cysts that cause diarrhoeal diseases in both immunocompetent and 

immunocompromised individuals include G. duodenalis and E. histolytica whilst C. 

parvum and C. cayetanensis cause diarrhoea in mostly immunocompromised 

individuals (Marshall et al., 1997). 

2.6.2 Poor Sanitation and Hygiene 

Poor sanitation and hygiene has been a major source of disease transmission that 

is more common in rural and peri-urban communities. A lack of awareness about 

hygiene, overcrowding, improper plumbing, animal contact, and inadequate 

disposal of refuse promote the spread of disease (Moraes-Neto et al., 2010). An 

investigation by Amuta et al. (2010) on risk factors of intestinal parasitic infections 

showed significant correlation between prevalence of intestinal parasitic infections 

and water sources.  About 90% of intestinal parasitic infection related deaths are 

attributed to poor hygiene, inadequate sanitation, and unsafe water (Moraes Neto et 

al., 2010; Reingold and Gordon, 2012). About 50% of those severely affected with 

intestinal parasitic infections are children and 39 million people lose productive 

years according to disability adjusted life years (DALY) (Moraes-Neto et al., 2010). 

The infection is acquired through the feacal-oral route by consumption of food, 

water or drinks contaminated with cysts of the parasite. Aribodor et al. (2012), in a 

study observed that licking or sucking of faecally contaminated hands introduced 

infection to humans. High prevalence of E. histolytica infections is closely linked 

with poor personal hygiene, poor environmental hygiene, poor health service 
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providers having inadequate supply of drugs, lack of adequate  and   proper   

awareness  of  the  transmission mechanisms and life cycle patterns of these 

parasites (Mbanugo and Onyebuchi, 2002). 

2.6.3 Socio-economic Factors 

Socio-economic factors influencing the continuous transmission of the debilitating 

infectious diseases in sub-Saharan countries include poverty occupational 

activities, poor sanitation and hygiene, and non-availability of potable water for 

domestic use (Quick et al., 2002). 

Studies on human parasitic infections have demonstrated a common relationship 

between parasitic infections and lower socio-economic status of the region (WHO, 

2006).  Poverty is a serious public health problem in developing countries, a World 

Bank analysis confirmed that the majority of the sub-Saharan populations survive 

on between US$ 1.25–2 per day (Hotez and Kamath, 2009). Poverty compels an 

individual to use contaminated water sources for his domestic activities and this is 

likely to predispose to diseases. Wosu and Onyeabor (2014)  in a study  carried out  

among school children in a Tropical Rainforest Community of Southeastern Nigeria 

observed higher  prevalence of worm infection among rural than in urban school 

children. Previous studies have shown that intestinal parasitic infections are 

endemic to the poorest communities in developing countries with weak health 

infrastructure, and are linked to poor hygiene, sanitation, and a lack of safe water 

supply (Moraes-Neto et al., 2010; Solomon et al., 2012). 

In addition, lack of awareness about mode of transmission of parasitic infections 

increases the risk of intestinal parasites infection. Hence, better understanding of 

the above factors, as well as how social, cultural, behavioral and community 

awareness affect the epidemiology and control of intestinal parasites may help to 

design effective control strategies of these diseases (Kloos, 2005). 
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Occupational activities such as fishing and farming are also risk factors for 

transmission of the disease. Ikeh and Ismail (2015) in a study conducted in 

Northwestern observed higher prevalence of intestinal parasitic infections in 

children whose parents are farmers than other occupation studied.   Sinnia et al. 

(2012) in another study reported higher prevalence in children of farmers.  The 

reason for this is not farfetched, their children accompany their parent to farms and 

as such they play with the contaminated soil and negligent of their environment thus 

became more vulnerable to the common intestinal parasitic infections.  

People at high risk of  intestinal schistosomiasis infection are people involved in 

fishing activities, fishing,  paddling of canoes and possibly handling of infected snail 

host in the case of collecting edible ones (WHO,1991). Houmsou et al. (2010) 

reported that the inhabitants in the endemic communities perceived risky behavior 

such as swimming, bathing, playing, fishing among others to cause schistosomiasis 

to become manifest. Contact with infected water is a vital factor in transmission of 

infection; women and children are exposed to infection during activities such as 

laundry, plate washing, bathing and water fetching for domestic use. 

In addition, children of artisan may be more vulnerable as poverty contributes 

significantly to the high prevalence due to poor living condition, lack of safe water, 

sanitation and low level of education. 

Illiteracy and low literacy level have also been highlighted as a major risk factor of 

intestinal parasitic infections. Women are essentially home managers and notable 

caregivers in their various families. Therefore, improved level of mother's education 

could enhance their chances of providing better healthcare in the home and 

particularly in influencing the health behavior of their children (Babar et al., 2010). 

Higher level of education is usually associated with higher awareness of mode of 

transmission, causes and preventive measures of diseases (Desta-Haftu et al., 
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2014). Secondly, literate mothers can influence health of their children by rejecting 

traditional beliefs and attitudes, leading to a greater willingness to accept 

developmental initiative and utilize modern healthcare.  

Ogbain-Emovon et al. (2014) in a study  observed that high literacy of  majority of 

the mothers may have accounted for the relatively low prevalence of intestinal 

parasitic infections recorded in that study, as the prevalence decreased with 

increasing level of mother or caregivers education. Interestingly, several studies 

have demonstrated the impact of mother's level of education on prevalence of 

helminthiasis in children (Hual et al., 2012). 

2.7. Intestinal Parasitic Infection and Nutrition 

Globally, the term malnutrition is always been seen as lack of access to highly 

nutritious food. It is usually associated with poverty, mostly in developing countries 

where majority cannot afford good quality food. Children are more vulnerable to 

malnutrition than adult is. Malnutrition is a serious public health problem in children 

(UNICEF, 1998). WHO (2014) observed that one out of six children in developing 

countries show signs of being underweight and these points out a total number of 

100 million children in the developing world. In most part of the world, cases of 

malnutrition are declining, except for African countries. In developing countries, 

malnutrition is one of the most important risk factors for high child mortality rates 

(WHO, 2014). Stunting, wasting and underweight are all consequences of 

malnutrition. Many researchers have established associations between malnutrition 

and intestinal parasitic infection (Opara et al., 2012; Kidane et al., 2014). The health 

consequences of intestinal parasitic infections included diarrhea, abdominal pain, 

vomiting, weight loss and manutrition (WHO, 2014).   

 Many research work reports indicated that intestinal parasitic infection have main 

impact on malnutrition, vitamin A deficiency, and iron deficiency which could reduce 
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working capacity and productivity in adults and impaired growth, learning and 

school performance in children (Ezeamama et al., 2006; Nwaneri and Omuemu, 

2013). Most researchers reported that the most common effect of helminth 

infections on health is a subtle and insidious failure of children to achieve their 

genetic potential for growth (Stepheson et al., 2000a; Ezeamama et al., 2006; 

Nwaneri and Omuemu, 2013). Helminth infestation lead to nutritional deficiency and 

impaired physical developments, which will have negative consequences on 

cognitive function and learning ability (Norhayati et al., 1998). 

Malnutrition which is expressed as under-weight, stunting and wasting have the 

same cause in common, they are induced by a deficiency of certain nutrients such 

as protein energy malnutrition, micronutrients and  chronic infections (Caulfield et 

al., 2006). Low levels of nutrition among children cause serious long and short-term 

consequences in their physical and mental growth.  Research studies have shown 

that environmental factors highly influence the malnutrition status of infants and 

children. The causes of malnutrition are multifactorial, a study conducted by 

Kikafunda et al. (1998) showed that negative socio-economic factors and 

environmental factors such as living in rural or urban areas, a lower socio-economic 

status, low parental education levels contribute to malnutrition in children. Babar et 

al. (2010) suggested that the main positive factors for malnutrition are inadequate 

food intake and poor health status that are influenced by poverty and lack of access 

to food, feeding practices, and family size (Babar et al., 2010). Opara and Udoidung 

(2003) reported that the above factors, collectively or singly might have contributed 

to the malnutrition observed in their study. Kikafunda et al. (1998) suggests that a 

low educational level of the mother increases the probability for child malnutrition. 

Engebretsen et al. (2008) in a study observed that distal factors such as wealth, 

land ownership, parental age, and marital status, employment of both parents and 

education of both parents were associated with healthy growth of the child. 
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In large parts of Africa, the rate of malnutrition has not change (Kikafunda and 

Tumwine, 2006). Crompton and Savioli (1993) observed that most children in third-

world countries fail to thrive because of the complex interactions due to a number of 

environmental factors in addition to inadequate diet. Children from homes with low 

or very low socio-economic status are a higher risk of malnutrition than those from 

households with middle to upper socio-economic status (Kikafunda et al., 1998).  

 In ranking of the risk factors of malnutrition, infection is always the second before 

socioeconomic factors such as poverty and household size. Intestinal parasitic 

infections have been associated with malnutrition in children. Intestinal parasitic 

infections can adversely affect host nutrition in several ways. Specifically, they can 

depress appetite and food intake (Hadju et al., 1996), and once appetite is reduced, 

nutrient absorption can be impaired (Crompton and Nesheim, 2002). These 

parasites can also compete for micronutrients (Stoltzfus et al., 1997) and blood loss 

resulting in the loss of iron or other essential nutrient Stoltzfus et al., 1998). Some 

infections can have a negative effect on metabolic or nutrient excretion rates 

(Stephenson et al., 2000b). Adult helminths worm residing in good position in the 

small intestine interfere with their host nutrition and can induce damage to the 

intestinal mucosa that may reduce a person‟s ability to extract and absorb nutrient 

from food (Opara and Udoidung, 2003). Underweight is used to indicate a growth 

deficiency and lack of physical development (WHO, 2006). 

Infection with non-invasive entero-pathogen may cause abdominal discomfort, 

diarrhea, dehydration, malabsorption and weight loss (Buret, 2008). Unlike most 

gastro-intestinal bacterial infections, intestinal parasitic infections tend to be 

chronic. In other words, they have long-term impact on host nutrition and growth 

(Stephenson et al., 2000b).  
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In the absence of any significant morphologic injury to the intestinal, other 

symptoms can be present (Buret, 2008). The mechanisms by which Giardia lambia 

and Entemoba histolytica cause diarrhea are multifactorial. These methods include 

parasite-induced chloride hyper-secretion, epithelial apoptosis and loss of barrier 

function leading to lymphocyte-mediated microvillous shortening, and reduction of 

absorptive surface area, which ultimately are responsible for maldigestion, 

malabsorption of nutrients, sodium, and water cleavage, down-regulation of anti-

apoptotic Bcl-2, and increased expression of pro-apoptotic Bax (Panaro et al., 

2007). Studies in human patients with chronic giardiasis have now confirmed that 

infection with Giardia duodenalis is indeed associated with increased rates of 

enterocyte apoptosis (Troeger et al., 2007). A high level of maternal education 

could lower childhood malnutrition through other pathways such as increased 

awareness of healthy behaviour, sanitation practices. 

Eckmann and Gillin (2001) observed that the effect of intestinal parasitic infection 

on child nutrition, growth and development appear to depend on the burden, the 

species and host immune response. Although most researchers have stressed on 

heavy infection, some recent studies have unravel that light to moderate intensity 

can also impact negatively on child‟s growth and development (Wilson et al., 1999). 

In addition, and Stephenson et al. (2000a) and Ezeamama et al. (2005) reported 

that mild to moderate intensity helminth infection during childhood have been 

associated with undernutrition and reduced physical fitness. It has been reported 

that light hookworm infections of 20 – 50 adults‟ worms can result in significant iron 

losses (Stephenson et al., 2000b). Even, mild to moderate intensity of helminth 

infection during childhood have been associated with under nutrition and reduced 

physical fitness (Tanner et al., 2009). The most significant cause of nutritional 

stress resulting from helminth infection is hookworm associated iron-deficiency 

anaemia.  
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2.8 Anaemia and Intestinal Parasitic Infections 

WHO (1998) defined anemia as a condition in which the number of red blood cells 

(and consequently their oxygen-carrying capacity) is insufficient to meet the body‟s 

physiologic needs and may be due to reduced number of red blood cells, a low 

concentration of haemoglobin or a combination of both (UNIEF, 1998). It can 

denote decreased oxygen binding ability of each hemoglobin molecule due to 

deformity or lack in numerical development as in some types of haemoglobin 

deficiency (Rasmuussen et al., 2001). To non-professionals, anemia is referred to 

as shortage of blood. Anaemia is the most common nutritional deficiency in the 

world. Haemoglobin (Hb) is the oxygen-carrying component of red blood-cells. It is 

measured in g/dl, which simply stands for grams per deciliter. Red blood 

cells(RBCs) are manufactured in the bone marrow and have a life expectancy of 

about 120 days (approximately 4months) (UNIEF, 1998). 

The etiology of anaemia involves many factors, such as, socioeconomic, nutritional, 

biological, environmental, cultural characteristics, and the actions required 

encompass pertinent and relevant matters within the context of public health (Mora, 

2002). Success in combating anemia depends on understanding its associated 

factors.  

One of the consequences of chronic anemia is its association with behavioral 

disturbance in children as a result of impaired neurological development in infants, 

and reduced scholastic performance in children of school age. Another common 

syndrome of restless legs, which  is more common in those with iron deficiency 

anemia, common symptoms include swelling of the legs or arms, vague bruises, 

chronic heartburn, vomiting, increased sweating, pallor and blood in stool. The most 

common cause of microcytic anemia is parasitic infections, while the most common 

cause of macrocyte anemia is due to deficiency of vitamin B12 or folate which is as 
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a result of either inadequate intake or malabsorption from the gastro-intestinal tract 

as a result of intestinal parasitic infections (Rasmuussen et al., 2001). 

Intestinal parasites are organisms that live in the intestines and derive their 

nutrients from their host (Gerald et al., 2009). It is a major contribution to maternal 

and child death in developing countries. Specific physiologic needs vary with a 

person‟s gender, age, residential elevation above sea level (altitude), smoking 

behaviour, and different stages of pregnancy (WHO, 1998). Intestinal parasitic 

infections, mostly the helminths have been found have strong correlation with an 

increased risk of nutritional anemia, protein-energy malnutrition and growth deficit in 

children (WHO, 2004). 

Adedayo and Nasilro (2004) in their study reported that as estimated 44 million 

pregnant women had hookworm infections, which could cause chronic loss of blood 

from the intestines and predisposes the women to develop iron deficiency anemia. 

It has on record that the most significant cause of nutritional stress emanating from 

intestinal parasitic infection (helminth infection) is hookworm associated iron-

deficiency anemia. Stoltzfus et al. (1997) found that light hookworm infections of 20-

50 adult worms could result in significant iron losses.  

Many researchers have reported that iron deficiency can undermine the growth and 

physical fitness in children. Poor nutrition adversely affects physical and mental 

growth of children. Malnutrition in early childhood is associated with significant 

functional impairment in adult life, reduced work capacity and decreasing economic 

productivity (Delpeuch et al., 2000). Kikafunda et al. (1998) have also observed a 

relationship between anemia and nutritional status in rural areas. Low intake of iron-

rich foods and diminished nutrient absorption caused by changes to the 

gastrointestinal epithelium in malnourished individuals contribute towards 

development of anemia.  
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2.9 Prevention and control of Intestinal parasitic infections 

Intestinal parasitic infections pose a significant global health challenge in terms of 

prevention, control, and direct patient care (Koplan et al., 2009). According 

recommendation from WHO (1987), prevention and control of intestinal parasitic 

infection constitutes several activities: the prevention and control must have short 

and long-term components, short-term  measures are needed to take an early 

impact and comprehensive long-term measures to reduce transmission below the 

level needed to maintain the infection (WHO, 1987). The specific measures 

(provision of safe water, hand washing, food safety, sanitation, personal hygiene, 

proper disposal of excreta and health education), then non-specific measure like 

local epidemiological survey, rapid diagnosis and adequate treatment of patient, 

training, education and dissemination of information by national health workers are 

of paramount importance in the control  and prevention of intestinal parasitic 

infections.  

The World Health Organization (WHO, 1987) has recommended three main control 

strategies to prevent intestinal parasitic infections at school level, and these include: 

periodic deworming treatment, improved sanitation and safe water supply and 

health education.  However, there is very limited evidence of the combined effect of 

these interventions on reinfection rates for helminths and protozoa among 

indigenous schoolchildren, particularly those in remote areas. Of these 

recommended strategies, the health educational component has been the primary 

focus, and various programs have been devised to promote healthy behaviours 

(Asaolu and Ofoezie, 2003).  

Human behavior may be deliberate or unintentional and can promote health or 

contribute to ill health. Humana behaviour is of considerable importance in the 

transmission if intestinal parasitic infections and the success of control programmes 
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may eventually depend on modification of human behaviour. For example, 

indiscriminate defecation, improper use of latrines, and the use of untreated human 

faeces for manure are deliberate acts that enhance transmission of infection.   

Human behaviours like direct defecation in river has been linked with the 

transmission of intestinal schistosomiasis, there is a need to educate people, both 

young and old on the implication of voiding their faecal waste into water bodies 

(Nwoke, 2009). Control programs may eventually depend on the modification of 

behavior patterns. Generally, infections can be practically controlled and prevented 

through improved environmental sanitation such as safe methods of faeces and 

waste disposal and provision of safe water supplies and health education on health 

promotion of personal and food hygiene (UNICEF, 2002).   

Trainer (2003) observed that good personal hygiene, environmental sanitation safe 

and adequate water supply, washing of hands with soap, effective sewage 

disposal system and the avoidance of certain types of food associated with some 

diseases (e.g., raw vegetables and meat); reduce the transmission and risk of  

intestinal parasitic infections (Trainer, 2003). Improved sanitation and access to 

safe water supply are key factors in the control and elimination of intestinal 

parasitic infections (Rollinson et al., 2013). Advancement in water supply and 

sanitation play a role in general economic development and growth of a country 

(Nwoke, 2009).  

 

Anti-helminth drugs like Albendazole or Mebendazole are effective against several 

species of intestinal worms at the same time would only result in a short-term 

reduction of infection in a target population. Re-infection is quite frequent within a 

relatively short period. The long-term key preventive interventions such as: 

provision and use of safe and adequate water supply, improvement of 

environmental sanitation and practicing good sanitation and hygiene habits are the 
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basic requirements to break the intestinal worm transmission routes and life cycles 

(UNICEF, 2002).  While the implementation of a water supply and sanitation 

programme at the household and community level may take time, personal 

precaution against hookworm infection is to wear suitable footwear to protect the 

skin of feet, ankles and legs from coming into contact with infective larvae 

(UNICEF, 2002).  

Alternative source of water should be provided in villages where water for drinking 

and domestic use is taken from irrigation canals. Campbell  et al. (2014) opined 

that there is need to progress from emphasis on treatment of morbidity due to 

infection towards reduction in exposure to infection through the implementation of 

Water, Sanitation and Hygiene (WASH) intervention policy. Inhabitants of endemic 

areas need to be encouraged to reduce water contact as much as possible in a bid 

to reduce schistosomiasis transmission (Stothard et al., 2006). Such measures are 

usually slow to take effect, require considerable investment and need to be 

accompanied by social, economic and educational development. Due to 

constraints at the national and individual levels, controls of infection using the 

above methods have become unrealistic besides taking a long time. In recent 

years, the availability of single-dose broad-spectrum anthelminthics has helped in 

reducing the worm burden in endemic communities.  

The prevention of contamination of water bodies by human waste will definitely 

break the disease transmission. An intensified effort at educating people on the risk 

of intestinal parasitic infections and transmission is necessary to assist in achieving 

positive behavioural changes regarding waste elimination and personal exposure to 

open water sources (Hotez and Kamath, 2009). The obvious strategies to prevent 

water contamination by human waste include; provision of latrine, education of 

persons working in field far away from latrines and other sanitary facilities on the 
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need to bury excreta and introduction of more efficient sewage treatment and 

disposal system (Nwoke, 2009). 

There are routine universal or selective deworming of population groups that are at 

risk of developing morbidity and chronic diseases using anthelminthic drugs. 

Studies have shown that periodic chemotherapy strategy has successfully lowered 

the intensity of A. lumbricoides and hookworm infections (Che, 2010). In the case of 

epidemics, the main type of prevention and control measures that should be applied 

is epidemic control, case management and community oriented programmes. In the 

case of waterborne outbreaks of protozoan infections like amoebiasis and 

giardiasis, the source of infection need to be determined followed by sanitary 

measures to stop further spread (WHO, 1987). 

However, integrated approach with community participation has been the most 

effective control program of intestinal parasitic infections. The long-term objective is 

to reduce the prevalence, intensity of infection and severity of intestinal parasitic 

infections to levels at which they cease to be of public health significance.  

Recently, in some countries, health promotion and awareness campaigns have 

used influential individuals or "peer leaders" to persuade others to adopt new 

practices (Kelly et al., 2006), but this strategy has yet to be applied to prevention 

and control of intestinal parasitic diseases. Peer leaders within a community can be 

identified through centrality measures similar to those used in social network 

analyses (Valente and Pumpuang, 2007) 

In many countries, endemic intestinal parasitic infections are closely related to 

economic and social developmental processes and therefore their control may be 

a sensitive issue, both socially and politically. In others, the control of intestinal 

parasitic infections has proved a useful entry point for other primary health care 



43 
 

activities, e.g., in childcare, health education, family planning and nutrition (Trainer 

et al., 2003).  

In areas where human excreta are used as organic fertilizer, people should be 

educated and motivated to use only the fully digested or properly composted 

human excreta and not to apply the raw or partially digested excreta to the field. 

Fully digested excreta are taken from a latrine pit where it has been sufficiently 

stored for one to two years. During this period, disease pathogens and worms‟ eggs 

have died out completely. It will not pollute the soil or the environment as well as 

the vegetables grown in the field (UNICEF, 2002).  

Recently, in some countries, health promotion and awareness campaigns have 

used influential individuals or "peer leaders" to persuade others to adopt new 

practices (Kelly et al., 2006), but this strategy has yet to be applied to prevention 

and control of intestinal parasitic diseases. Peer leaders within a community can be 

identified through centrality measures similar to those used in social network 

analyses (Valente and Pumpuang, 2007). 

2.10 Diagnosis 

Many techniques have been employed in the diagnosis of intestinal parasites. 

Selection of a particular technique will depend on its availability and feasibility, 

affordability, its effectiveness (sensitivity) and level of professionalism involved. 

Some of these methods are direct smear microscopy, formol-ether concentration 

(FEC), McMaster, FLOTAC and Mini-FLOTAC DNA probes, PCR, and direct 

fluorescent antibody methods (Parija and Srinivasa, 1999). PCR, and direct 

fluorescent antibody methods offer high sensitivity, but are expensive for use in the 

developing world. Direct stool smear, formol-ether, and salt floatation techniques in 

the form of stool microscopy offers many advantages over other diagnostic 

methods for detecting intestinal parasites. If performed correctly, simple, and 
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economical (Parija and Srinivasa, 1999). Moreover, diagnostic methods vary 

considerably in the quantification of egg counts, which is necessary to establish 

intensity of infection and to evaluate treatment effects (Albonico et al., 2012). The 

formalin-ether concentration technique (FECT) is a widely used sedimentation 

technique for the diagnosis of intestinal protozoa in preserved stool samples (Allen 

and Ridley, 1970). The recovery efficiency of the formol-ether concentration (FEC) 

for helminth eggs, protozoan oocysts and cysts is superior to the direct smear 

(Ritchie, 1984). 

Due to the low density of the parasites in the faeces, direct microscopy is useful for 

the observation of motile protozoan trophozoites and the examination of cellular 

exudates, but is not recommended solely for the routine examination of suspected 

parasitic infections (Ritchie, 1984). It is essential to increase the probability of 

finding the parasites in fecal samples to allow for an accurate diagnosis. Therefore, 

a concentration method is employed. Direct wet mount examination should not be 

entirely excluded as the trophozoites are usually destroyed during the 

concentration procedure and therefore, microscopic examination of wet mounts 

should be performed). The concentration procedure requires the use of ether or 

ethyl acetate as a lipid removing agent and formalin as a fixative. Oocysts of the 

intestinal coccidians can be seen in a fecal smear by using a modified Ziehl-

Neelsen method (Arcari et al., 2000). 

 

In protozoan cysts, the number of nuclei and the presence of inclusions are the aid 

identification of protozoa. In trophozoites, the presence of red cells in amoebae is 

diagnostic of Entamoeba histolytica and flagella also aid identification of some 

protozoan trophozoites. In helminthes eggs, the shape of the egg, the thickness of 

the shell, the color of the ovum and the presence or absence of features such as an 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4186778/#b0140
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operculum, spine or hook lets are diagnostic pointers to the identity of the parasite 

(Arcari et al., 2000). 

Permanent  stained fecal smear might not be the best for for identification of  

trophozoites and cysts of the intestinal amoebae, flagellates and ciliates can be 

found and identified as trophozoite stages are most often found in watery or 

diarrheic fecal specimens and usually cysts are not seen in such specimens. On the 

other hand, cysts are the stage typically found in formed fecal specimens. A mixture 

of trophozoites and cysts may occur in softer and semi-formed feces. In direct 

smears of feces in saline, motile trophozoites may be found (WHO, 2004). 

The problem of morphological similarity of two parasites like in the case of E. 

histolytica and the non-pathogenic E. dispar has been solved by antigen detection 

tests, which are now commercially available for the diagnosis of all three major 

intestinal protozoans. However, the diagnosis and treatment of intestinal helminthic 

infections have not been changed much and the traditional microscopic method can 

be used for their diagnosis (Haque, 2007) 

Kato-Katz  technique is a modification of direct smear procedure, and  is especially 

useful for field surveys for infections  because it also gives an estimation  of the 

intensity of infection ( WHO, 1994).The Kato-Katz technique WHO (1994) enables 

the diagnosis of soil-transmitted helminthiasis and intestinal schistosomiasis. Many 

researchers have satisfactorily applied this technique in studying the prevalence 

and intensity of intestinal parasitic infections (soil-transmitted helminthes). For the 

detection of the human soil-transmitted helminth (STH) species, Ascaris 

lumbricoides, Trichuris trichiura and the hookworms (Necator americanus and 

Ancylostoma duodenale), The World Health Organization (WHO) currently 

recommends the use of the Kato-Katz method, based on duplicate slides (WHO, 

2004). Other commonly used methods include direct smear microscopy, formol-

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4186778/#b0260
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4186778/#b0260
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4186778/#b0260
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ether concentration (FEC), McMaster, FLOTAC and Mini-FLOTAC. All of these 

techniques rely on visual examination of a small sample of stool to determine the 

presence and number of STH eggs (WHO, 1994). Ngonjo et al. (2012) in an 

investigation on the prevalence and intensity of intestinal parasitic infection in 

Kenya used Kato Katz method for the helminthes, screening was based on double 

47.1mg Kato-Katz smear. 

Tulu et al. (2014) in a cross-sectional study, applied direct stool examination (using 

direct saline techniques) in determining the prevalence and its associated risk 

factors of intestinal parasitic infections among Yadot primary school children of 

South Eastern Ethiopia. 

The number of parasitic forms of both protozoan and helminth parasites in fecal 

specimens is often too low to be observed microscopically in direct wet mounts or in 

stained smear preparation (WHO, 1994). In such cases, the use of concentration 

techniques increases the chances of detecting parasitic organisms, thus increasing 

the sensitivity of copromicroscopic techniques. The two most commonly used stool 

concentration techniques are sedimentation and flotation. Sedimentation 

techniques use solutions of lower specific gravity than the parasitic organisms, thus 

concentrating the latter in the sediment.   

The most commonly used fixatives for stool preservation are either formalin or 

sodium acetate-acetic acid-formalin (SAF) (Ben Musa and Ibrahim, 2007). Ngonjo 

et al. (2012) used formol-ether concentration method for the screening of intestinal 

protozoa. Santos et al. (2005) found a higher sensitivity for the diagnosis of soil 

transmitted helminths and Taenia species except Schistosoma mansoni with 

formol-ether concentration (FECT) than the Kato-Katz method.  

Flotac technique is a newly developed stool flotation method, which many 

researchers have employed in the diagnosis stool samples (Cringoli et al., 2010). It 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4186778/#b0275
http://microbeonline.com/saline-wet-mount-diagnosis-intestinal-parasites/
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was facilitated by the use of Flotac apparatus, which was developed in Naples, 

Italy. The method's principle was based on the centrifugation of stool samples in a 

flotation solution (FS) with a given specific gravity and the subsequent translation of 

the upper part of the fecal suspension containing the helminth eggs and intestinal 

protozoon cysts for microscopy. Flotac technique is able to diagnose not only 

helminths but also intestinal protozoon infections (Gualdieri et al., 2011). Studies 

carried out so far indicate that the Flotac technique detects human helminth 

infections with a higher sensitivity than the Kato-Katz technique (Knopp et al., 

2009). FLOTAC technique has high sensitivity, but a main limitation is the 

complexity of the method which involves centrifugation of the sample with a specific 

device, equipment that is often not available in laboratories in developing countries 

(Knopp et al., 2009). An innovation of the FLOTAC is mini-FLOTAC (improved 

quality of copromicroscopic diagnosis, a new simplified device) which was 

developed to overcome this bottleneck. One of the main advantages of this new 

method is that it can be more easily transferred out laboratories with limited facilities 

due to the lack of a centrifugation step.  Another advantage of the mini-FLOTAC 

technique is that it permits work with fixed fecal sample, but can also be performed 

on fresh samples. This allows the possibility of examining the samples in different 

days and improves the quality control process; in addition, the combined use of the 

fill-FLOTAC device prevents any hazard of contamination of the operator. Nikolay  

et al. (2014) in an investigation  on sensitivity of diagnostic tests for human soil-

transmitted helminth infections,  concluded that sensitivity was highest for the 

FLOTAC method, even when evaluated in low intensity settings, and this  finding is 

consistent with previous evaluations ( Glinz et al., 2010). 

Oguoma and Ekwunife (2006) in their study which compared direct smear and 

formol-ether concentration techniques in diagnosing intestinal parasites, found that 

the sensitivity of formol-ether concentration was higher than direct smear. This is in 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4186778/#b0240
http://ispub.com/IJTM/3/2/3035
http://ispub.com/IJTM/3/2/3035
http://ispub.com/IJTM/3/2/3035
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agreement with the work carried out by Ikpeze et al. (2008) whose work shows 

65.26% and 34.74% for formol-ether concentration and direct smear methods 

respectively. Yimer et al. (2015) evaluated the performance of diagnostic methods 

of intestinal parasitosis in school age children in Ethiopia using Kato Katz, formo- 

ether-concentration method and wet mount method, and concluded that the Kato 

Katz technique outperformed the Fecal Ether Concentration technique and the Wet 

mount method. Another comparative study on Kato Katz and the SAF methods 

conducted by Ghiwot et al. (2014) showed significant difference in estimating the 

prevalence of S. mansoni and H. nana infection among the participants. The Kato-

Kastz method was superior in estimating the prevalence of S. manosni infection 

while the SAF method was better in determining prevalence of H. nana infection.  

To get the best method of detection and identification, other diagnostic methods 

have been developed such as the Immunofluorescence (IF), (ELISA), culture and 

subsequent differentiation by isoenzyme analysis and the Polymerase Chain 

Reaction (PCR). These were introduced as alternative methods that are more 

sensitive and specific. These applications however, Real-time PCR reduces labor 

time, reagent costs and the risk of cross-contamination, and offers the possibility of 

detecting multiple targets in a single multiplex reaction. A multiplex real-time PCR 

has been described for the simultaneous detection of the most important diarrhea-

causing parasites, E. histolytica, G. lamblia, C. parvum ⁄ C. hominis and D. fragilis 

and has demonstrated high sensitivity and specificity with species-specific DNA 

controls and a range of well-defined stool samples. However, the role of this assay 

as a diagnostic tool in a routine clinical laboratory requires further evaluation with 

respect to large scale screening and improved patient diagnosis (Ten Hove et al., 

2007).  

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=G%2Fhiwot%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25296337
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2.11 Treatment of Intestinal Parasitic Infections 

Intervention programmes designed to decrease the prevalence of intestinal 

helminths have focused on decreasing transmission through improved sanitation 

and handling of human waste and reducing human infections through drug 

treatment. The potential advantage of drug treatment is a rapid reduction in 

infection. The problem with this approach is that these effects may be temporary as 

the population is rapidly reinfected (WHO, 1996). Anthelmintics are drugs that are 

used to treat infections with parasitic worms. This includes flat worms (flukes and 

tapeworms and round worms) nematodes. It is extremely hard to eradicate 

helminthiases because of the close association between these diseases and 

poverty (WHO, 1996). As drugs to treat worms are safe and inexpensive, it is 

feasible to give periodic mass treatment without the prior diagnosis of individual 

infections. 

Several drugs have been used in the treatment of intestinal parasitic infections, and 

notable among them are mebendazole, albendazole, pyrantel pamoate, 

metrifonate, piperazine, praziquantel and so on (WHO, 1996). Periodic de-worming 

with WHO recommended drug has been helped in no small measure in reducing 

the morbidity associated with worm infection. Preventive chemotherapy with 

antihelminthic drugs albendazole or mebendazole as recommended by WHO 

(1987) periodically has been a very good public health intervention method. 

Nitazoxanide is a pyruvate ferredoxin oxidoreductase inhibitor, which acts against 

broad spectrum of protozoa and helminths that occur in the intestinal tract. It is 

currently used for the treatment of protozoan infections. The mechanism of action of 

this compound has not been found in nematodes because anaerobic electron 

transport enzymes are the potential target (Gilles and Hoffman, 2002).  



50 
 

Praziquantel is still the best drug for combating infections from Schistisoma 

mansoni afflicting humans, with a cure rate of 60–90% in various epidemiological 

settings (El-Ridi and Tallima, 2013). Praziquantel was discovered in the mid-1970s 

and it has continued to the mainstay of treatment and a critical part of community-

based schistosomiasis control program since its discovery (Thomas and Gonnert, 

1977). Praziquantel reliably cures 60-90% of patients and substantially decreases 

the worm (Adenowo et al., 2014).  Praziquantel, a pyrazinoisoquinoline in 

randomized controlled trials has been shown to be a very safe oral drug for the 

treatment of schistosomiasis caused by the various schistosome species (Kanwai 

et al., 2011). 

Broad-spectrum antibiotic drugs such as Thiabendazole by UNICEF (2002) was 

effective Enterobius, Strongyloides, Hookworm and Ascaris lumbricoide at the dose 

rate of 25mg/kg twice daily for 2 days. Pyrantel pamoate can also be used in a 

course of 50mg 1-3 times daily for 7 days. Bephenium hydroxynapthoate has been 

found to be safe and effective against Ancylostoma infections nematodes though it 

was very expensive. 

Accoridng to Horton (2000), Albendazole had been shown to be effective against a 

wide range of helminth species in domestic animals and subsequently, during its 

development for human use, it was shown to be active against the major intestinal 

nematodes and three cestode species infecting humans. Its relative failure to be 

effective  in most trematode infections such as Fasciola hepatica was ascribed to 

variation in kinetics of albendazole and the active metabolite albendazole 

sulphoxide in humans compared to ruminant species such as the sheep (the 

plasma half life in ruminants is some 5 to 10 fold longer than in humans).  

Studies report on treatment results for the two hookworm species in 6272 subjects 

using a single dose of 400 mg albendazole showed an overall a mean cure rate of 
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77n7 % and an egg reduction rate of 87n8% were found. Separation of the two 

species (where the information was provided) showed that efficacy in Ancylostoma 

duodenale infections (cure rate 538\586; 91n8%) were better than for Necator 

americanus (cure rate 2606\3547; 75n0%). This deferential efficacy has been 

reported with other anthelminthic agents (Horton, 2000). 

Benzimidole is another drug of choice for treatment of worm infection; 

Benzimidazoles were originally developed as plant fungicides and later as 

veterinary anthelminthics. It was first benzimidazole to be developed and licensed 

for human use was thiabendazole in 1962. Since then four other benzimidazoles 

(mebendazole, flubendazole, albendazole, triclabendazole) have been licensed for 

human use in various parts of the world. All are benzimidazole carbamates and 

show a broad spectrum of activity against helminth parasites (Horton, 2000). 

The treatment of Giardia and intestinal amoebas is based on 5-nitro-imidazoles 

derivatives. Single-dose treatments can be used with tinidazole or secnidazole. 

Nitazoxanide is well tolerated antiparasitic agent with a broad spectrum because it 

is active on a lot of intestinal protozoa and helminthes (Dupouy-Cement, 2004).  

Sorensen et al. (1996) in a study of efficacy of three anthelmintic drugs given in a 

single dose observed that albendazole was the drug of choice for mass deworming 

where hookworm disease is prominent. 
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CHAPTER THREE 

3.0                                           MATERIALS AND METHODS 

3.1 Study Area  

The study was carried out in Imo State, Nigeria.  Imo State is located in south-east 

geopolitical zone of Nigeria and lies within latitudes 4°45'N and 7°15'N, and 

longitudes 6°50'E and 7°25'E, with an area of about 5,100 km2. Imo State is 

grouped into three geopolitical zones namely: Owerri, Okigwe and Orlu zones. The 

study was carried out in two zones with both urban and rural settlements, that is, 

Owerri and Orlu zones of Imo State. The map of Imo State showing Owerri, Orlu 

and Okigwe zones is shown in Figure 1. Figure 2 showed the study locations for 

Orlu zone while figure 3 showed the study locations in Owerri zone.  

Owerri zone is made of nine (9) Local Government Areas (LGAs) namely; Aboh 

Mbaise, Ahiazu Mbaise, Ezinihitte Mbaise, Ikeduru, Mbaitoli, Ngor- Okpala, Obowo, 

Owerri Municipal, Owerri North and Owerri West. In Owerri zone, there are three 

Local Government Areas with urban settlements and they are, Owerri Municipal, 

Owerri North and Owerri West while the rest are rural areas. Among the three Local 

Government Areas with urban settlements, Owerri Municipal is the only one that is 

hundred percent urban while the other two have mixed type of settlements (urban 

and rural).  

On the other hand, Orlu zone is made up of twelve (12) Local Government Areas 

namely; Ideato North, Ideato South, Isu, Njaba, Nkwere, Nwangele, Oguta,  

Ohaji/Egbema, Orlu, Orsu, Oru East and Oru West. The urban LGAs in Orlu zone 

include Orlu and Oguta. This classification is in line with that of the Imo State 

Ministry of Lands, Survey and Urban Planning.  
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Fig. 1: Map of Imo State showing Orlu and Owerri zones  

Source: Imo State Ministry of Urban and Rural Development 
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Fig. 2: Map of Orlu zone showing study locations 

Source: Imo State Ministry of Urban and Rural Development,  
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Fig. 3: Map of Owerri zone showing the study locations. 

Source: Imo State Ministry of Urban and Rural Development 
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3.1.1 Infrastructure  

There are still inadequate social amenities in Orlu and Owerri zones, just like other 

areas in Nigeria. In Owerri and Orlu zones, pipe borne water is hardly available, the 

most available source of water is borehole water and is not available in all homes. 

In rural areas of Owerri and Orlu zones, the major sources of water are borehole, 

river water, streams, spring water, and rain capture and pond water. The attendant 

long distances and rough roads associated with the access to streams and river, 

and selling of water with the attendant cost of provision of potable water by 

borehole owners might restrict access to adequate water supply to the inhabitants 

of the area. Even though the long distances are covered, lesser volumes of water 

are carried which reduces water availability and accessibility.  Pond water, though 

available during the rainy season, are highly contaminated, and are not often used 

for drinking and other domestic purposes. 

 In the rural areas of Owerri and Orlu, the methods of faecal disposal include pit 

latrine and indiscriminate faecal disposal near and around bushes. Schools and 

homes in the urban parts of Owerri Zone have modern toilet facilities although 

water may not be available for proper hygienic up keep. 

 

Data from Imo State Universal Primary Education Board showed that there were 

about five hundred and three (503) government-owned primary schools in Orlu 

zone with an estimated population of about one hundred and nine thousand, one 

hundred and fifty one (109,151) pupils. In Owerri zone, there were about four 

hundred and ninety three (493) government owned primary schools with an 

estimated population of about one hundred and six thousand, three hundred  and 

forty one (106,341) pupils. Available health facilities include, one health centre in 

every community, one government owned hospital in every local government and 

some private hospitals in some communities. 
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3.1.2 Occupation 

The dominant occupations of the people of Orlu and Owerri zones are civil service, 

farming, trading and artisanship. The major food crops grown in Orlu and Owerri 

zones areas are cassava, yam, maize, plantain, cocoyam, and fruits. Oil palm, raffia 

palm, rice, groundnut, melon, kola nuts, coconut are some of the cash crops 

produced in these areas. Some parts of Orlu zone (Oguta and Ohaji) have natural 

water and streams, which can be used for various industrial and developmental 

purposes to enhance their living standards. The people living close to the water are 

involved in fishing activities in addition to farming. The common domestic animals 

reared include goats, chicken and sheep for meat and also economic purposes. 

People in Orlu people also practice blacksmithing especially Umuozu indigenes. 

They also engage in either urban or rural based commercial activities.  

3.1.3 Climate 

In Orlu and Owerri zones, two seasons, wet (rainy) and dry are observed in the 

year. According to Imo State metrological records, the vegetation of Imo state is 

tropical rain forest. The rainy season begins in April and lasts until late October with 

annual rainfall varying from 1,500mm to 2,200mm (60 to 80 inches). The average 

annual temperature is above 20°C (68.0°F) which creates an annual relative 

humidity of 75%, with humidity reaching 90% in the rainy season. These areas 

experience dry season from December to March and harmattan commences from 

late December to late January. The hottest months in Imo state are between 

January and March. Double maxima, with the first maximum in June and the 

second in September also characterized the climate. There is thus a “little dry 

season” in-between known as “August Break” brought about by the seasonal north 

and southward movement of the ITCZ (Inter-Tropical Convergence Zone). Current 
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mean maximum temperature is 32.1oC while the current minimum temperature is 

23.5oC.   

3.2 Experimental Design 

 A cross-sectional study was conducted from April to October in 2015, to determine 

the effect of intestinal parasitic infections (IPIs) on nutritional status of school age 

children in Owerri and Orlu senatorial zones, in Imo State, Nigeria. Twelve (12) 

primary schools in urban and rural areas of Owerri and Orlu (6 from each Zone) 

were selected using simple random sampling method. Faecal and blood samples 

were collected from 1200 randomly selected school children within the ages of 6-13 

years and transported to the laboratory for analysis. Faecal samples were 

examined using Kato Katz method and formol-ether concentration techniques, while 

blood samples were examined using cyamethahaemoglobin method. 

Anthropometric indices were used as indicators of nutritional status, children whose 

Height-for-Age, Weight-for-Age and Weight-for-Height were <-2 standard deviation 

(SD) were classified as stunted, underweight, and wasted. Children whose 

haemoglobin level were <8.0g/dl were classified as being anaemic. Pupils with 

history suggestive of common childhood chronic illness such as sickle cell anemia, 

human immunodeficiency virus (HIV) were not included in the study. 

3.3 Advocacy Visit 

Advocacy visits were made to the Chairmen of the Local Governments Areas, the 

Local Governments‟ health officers and Executive Education Secretaries to solicit 

for their support. In the same manner, advocacy visits were made to traditional 

rulers in each of the selected communities, during which the purpose and the 

benefits of the research were discussed with their traditional rulers and the cabinet 

members. The Traditional Rulers gave consent and pledged their support. The 

head teachers of selected primary schools were visited with the ethical clearance 
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for the study and approval from Department of Public Health, Imo State Ministry of 

Health. The need and benefits of the study were discussed with them.  The 

objective of the study was explained to the teachers and parents/guardians of 

participants, and written informed consent was sought from parents or guardians of 

selected pupils before commencement.Data collection days were arranged with the 

teachers and parents/guardians were notified of the days through written notices 

and announcements in churches.  

3.4 Ethical Clearance 

The study was approved by the Department of Parasitology and Entomology, 

Nnamdi Azikiwe University Awka. Ethical clearance was obtained from Ethical 

Committee of Imo State Specialist Hospital Umuguma, Owerri Imo State before 

commencement of the study. Permission to conduct the research was also obtained 

from Department of Public Health, Imo State Ministry of Health. The copy of the 

Ethical Clearance is attached in the appendix (see Appendix I). Ethical 

considerations were applied by issuing of results of laboratory analysis to parents. 

Samples and data from participants were identified with codes and participants 

were assured of the confidentiality of data collected.  
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Table1: Number of Selected LGAs, Communities and Schools 

Selected LGAs  Zone    No. of Comm.    Selected Community  Name of School    Designation 

Aboh Mbaise  Owerri  33  Obibi Nguru  Obibi Primary School    Rural 

Ikeduru  Owerri  29  Inyishi   Community Primary Inyishi Ikeduru  Rural 

Ngor Okpala Owerri  28  Ihitte   Community Primary School Ihitte Ngor  Rural 

Njaba  Orlu  20  Umuaka  Hilltop Primary School Umuaka   Rural 

Nwangele Orlu  12  Abaja   Central School Njaba    Rural 

Oguta  Orlu  24  Oguta   Uguta Town School         Urban  

Ohaji/Egbema Orlu  20  Mgberichi  Mgbirichi Central School Ohaji   Rural 

Orlu  Orlu  35  Umunna &  Holy Trinity Primary School   Urban 

       Amaifeke  Cental School Amaifeke    Urban 

Owerri Municipal Owerri 1  Umuroronjo  Development Primary School Ow.Municipal  Urban 

Owerri North Owerri  21  Amakohia  Orlu Road Primary School Amakaohia  Urban 

Owerri West  Owerri  21  Worldbank  St. Mark‟s Primary School Federal Housing Urban 

 Source: Imo State Ministry of Urban and Rural Development 
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3.5  Selection of Local Governments Areas and Communities 

Rural and urban areas in Orlu and Owerri zone were first identified. Owerri zone 

was divided into four strata using the map of Owerri zone. This was done to ensure 

proper representation of the area. The Local Government Areas in each of the 

subdivided area were given opportunity of being selected by adopting a simple 

random sampling technique (balloting).  Through the random process, the following 

Local Government Areas were selected from Owerri zone; (Aboh Mbaise, Ikeduru, 

Ngor Okpala) as part of rural LGAs. Three Local Governments Areas in Owerri with 

urban settlements status (Owerri North, Owerri West and Owerri Municipal) were all 

included in the study. 

In the same manner, Orlu zone was divided into three strata using the map of Orlu 

zone. This was also done to ensure proper representation of the area.  The Local 

Government Areas in each of the subdivided area were given opportunity of being 

selected by adopting a simple random sampling technique (balloting). At, the end of 

the process, three LGAs (Ojaji/Egbema, Njaba, and Nwagele) were selected from 

Orlu rural LGAs. Random sampling method was not used in the selection of Oguta 

and Orlu LGAs as Orlu urban LGAs as they are the only two LGAs in Orlu zone with 

urban settlements, hence both were all taken.  

Simple random sampling method was employed to select one community from each 

of the randomly selected Local Governments Areas. The selected comminties in 

Owerri and Orlu Zones are as shown in table 1. 

3.6 Selection of Schools  

A comprehensive list of all the schools within the randomly selected communities 

were obtained from Imo State Universal Primary Education Board, Owerri. Majority 

of the communities in Imo State have only two primary schools owned by 
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government. One primary school was selected by balloting in each of the randomly 

selected communities. In a community where there is only one primary school, the 

school was taken. By applying this method in all the selected communities, twelve 

primary schools were selected for the study.  

3.7 Selection of Study Population  

a) For prevalence, Intensity and Anaemia  

In each of the randomly selected schools, the head teacher provided the list of all 

the children within the ages of 5-13 years old in their schools. To ensure proper 

representation of all age groups, the pupils were listed according to their different 

age groups. Simple sampling method (random) was used to make selections from 

each age group, until one hundred pupils were selected from each school. In all, 

one thousand two hundred (1,200) primary school pupils (both sexes) were 

randomly selected from twelve primary schools in Owerri and Orlu Zones.  

    b) For anthropometric Study 

For this study, 300 pupils were randomly selected from the already selected one 

thousand two hundred pupils (1200) used for prevalence and intensity study.   

For all the studies, pupils with history suggestive of common childhood chronic 

illness such as sickle cell anemia, human immunodeficiency virus (HIV) were 

excluded from the study in accordance with the works of Saloojee and Cooper 

(2008).   

3 .8 Sample Size Determination 

The sample size was determined using Daniel (1999) statistical formula for 

determination of sample size using prevalence population. The formula was given 

as follows: 
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𝑛 =
𝑍2𝑃 1 − 𝑃 

𝑑2
  

Where  n  =   sample size 

Z  = Z statistic for a level of confidence (1.96) 

P = expected prevalence or proportion (assumed to be 50%, p = 0.5) 

d = precision in proportion of one; at 5%, d =0.05) 

Applying the formula above, 

𝑛 =
(1.96)2 (0.5) (0.5) 

(0.05)2
  

 3.8416 x 0.25

0.0025
 

= 384 

The sample size determined by the above method was too small for a Ph.D 

research work. The sample size was increased to one thousand two hundred 

(1200) subjects. 

3.9. Sample Collection  

3.9.1. Stool Sample 

Each pupil was provided with a clean, dry, caped, well-labeled specimen/container 

bottle for a fresh fecal sample collection. The pupils were adequately instructed on 

how to get a little portion of their stool (approximately 5g) into the bottles. Their 

class teachers helped to ensure compliance. At the time of collection, date of 

sampling, serial number of participant, age, sex and consistency of the stool 

(formed, soft, semi-soft and watery) were recorded for each subject on a recording 

format. Sample collection started in each of the selected Schools by 11.00am and 
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ended at 1.00pm each day.  Maximum of fifty (50) samples were collected per day. 

All stool samples were transported to Parasitology Laboratory, Federal Medical 

Centre, Owerri for analysis. About thirty (30) stool samples were analyzed per day, 

and the remaining samples were immediately preserved with 10% formalin.  

3.9.2. Blood Sample   

Blood sample (2ml) was collected from each child from the median cubital vein at 

the elbow using syringe and tunike. The blood samples were  transferred into an 

EDTA sample bottle for analysis. The blood samples were transported to Federal 

Medical Centre (Owerri) laboratory within 60 minutes for analysis.    

Objective 1: Determination of Prevalence and Intensity of Intestinal Parasitic 
 Infections among Children from Primary Schools in Imo State. 

3.9.3 Examination of Fecal Samples for Prevalence and Intensity of Helminths              

  using Kato-Katz Cellophane Faecal Thick Smear Technique  

Procedure  

A small mount of faecal material was placed on a scrap paper and the small screen 

was pressed on top of the faecal material so that some of the faeces sieved through 

the screen and accumulated on top of the screen. The flat-sided spatula was 

scraped across the upper surface of the screen so that the sieved faeces 

accumulated on the spatula. A template with hole was placed on the centre of a 

microscope slide, and faeces from the spatula were added so that the hole was 

completely filled. Using the side of the spatula, the template was passed over to 

remove excess faeces from the edge of the hole (the spatula and screen may be 

discarded or, if carefully washed, may be reused again). 

The template was carefully removed from the slide so that the cylinder of faeces 

was left completely on the slide. The faecal material was covered with the pre-
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soaked cellophane strip. The strip was made wet if faeces were dry and less so 

with soft faeces (when excess glycerol solution was present on upper surface of 

cellophane, the excess was wiped with toilet paper). The microscope‟s slide was 

inverted and firmly pressed the faecal sample against the hydrophilic cellophane 

strip on another microscope slide or on a smooth hard surface such as a piece of 

tile or a flat stone. With this pressure, the faecal material was spread evenly 

between the microscope slide and the cellophane strip. The slide was carefully 

removed by gently sliding it sideways to avoid separating the cellophane strip or 

lifting it off. The slide was placed on the bench with the cellophane upwards. Water 

evaporated while glycerol cleared the faeces. The slides were kept for one more 

hour at room temperature to clear the faeces material prior to examination under 

the microscope. The number of eggs of each parasite species was recorded and 

converted into the number of eggs per gram of stool (EPG) in order to determine 

the intensity of infection. Egg per gram of faeces (EPG) was determined by 

calculating the number of eggs per gram of faeces (epg), that is, egg mean count 

multiplied by multiplying factor (24). A multiplication factor was 24 because a 

template of 41.7mg was used. Infection intensity was categorized as light, 

moderate, and heavy infection created for common STH infections following the 

WHO standard procedure (Montresor et al., 2002). The characteristics used to 

identify the species of eggs were as follow: size, shape, stage of development when 

passed in faeces, thickness of the eggshell and colour of the egg. 

3.9.4 Determination of Prevalence of Protozoans Using Sedimentation Method       

 (Formol-ether Concentration Technique) 

Procedure 

Approximately 1g of faeces was measured out and 10ml of 10% formalin was 

added and stirred until a cloudy suspension was formed. Gauze was fitted into a 



66 
 

funnel and the funnel placed on top of the centrifuge tube. The faecal suspension 

was placed through the filter into the centrifuge tube until the 7ml mark was 

discarded with the lumpy residue. Then, 3ml of ether was added and mixed well for 

one minute before it was centrifuged for 3 minutes. After centrifugation, there were 

four layers in the tube. The first was that of ether, followed by the debris, formalin 

solution layer and the layer containing the eggs and cysts of parasites (the 

sediment). The fatty debris at the interface was then loosed with applicator stick 

and the supernatant was quickly poured off by inverting the tube. The small deposit 

at the bottom of the centrifuge was shaken before it was poured on to a slide and 

examined. Both the 10X and 40X objectives were used for detection/observation of 

eggs and larvae of helminth and cysts and trophozoites of protozoan parasites. The 

characteristics used to identify the parasite cysts or trophozoites of species of were 

as follow, the presence of nucleus, number of nuclei, shape, size, fibrils, motility, 

and number of flagella. 

 Objective 2: Determination of the Relationship between Intestinal Parasitic 

Infections and Anthropometric Indices among the Children 

3.10 Anthropometric Measurement 

3.10.1 Sampling and Registration of Subjects for Anthropometry 

 Three hundred (300) pupils were randomly selected from the one thousand and 

two hundred (1200) samples for anthropometry study. Anthropometric 

measurements of the pupils were carried out by a method described by WHO 

(1986). The subjects were weighed barefooted and in light clothing on a bathroom 

scale accuracy of 0.1kg. The scale was standardized before use with 11kg weight. 

Height was measured to the nearest 1cm, with a paper stadiometer attached to a 

vertical wall. Subjects stood barefooted with their scapula, buttocks and heels‟ 

resting against a wall, the neck was held in a natural non-stretched position, and 
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the heels were touching each other. Nutritional status indicators were classified and 

standardized into Z-scores for height-for-age (HAZ), weight-for-height (WHZ) and 

weight-for-age (WAZ) in EPI Info (version 3.2), relative to the WHO reference 

curves recommended for international use (WHO, 1986). Nutritional assessment of 

children were evaluated using the World Health Organization (WHO) 2007 

recommended HC –for-age specific z-score cut-off value. Moderate under nutrition: 

<-2 standard deviation (SD) z-score value while severe under nutrition: <-3 

standard deviation (SD). 

The nutrition categories used for height-for-age were:  

Over height (>97th percentile) 

Normal height (51st -97th percentile) 

Moderately under-height (3rd -51st percentile) 

Severely under-height (<3rd percentile) 

The nutrition categories used for weight-for-age were  

Over weight (>97th percentile) 

Normal weight (51st -97th percentile) 

Moderately underweight (3rd -51st percentile) 

Severely underweight (<3rd percentile) 

The nutrition categories used for weight –for –height were: 

 Well Nourished (51st and above percentile) 

 Moderately Malnourished (3rd -51st percentile) 

Severely Malnourished (<3rd percentile) 

Classification used for Z-scores were: 

    <-3= severe 

   <-1 to <- 2 = moderate 
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   <-1 = normal  

    >1 = above normal  

Key  

  <60% of reference = severe acute malnutrition  

   60-75% of reference =moderate acute malnutrition  

 75-90% of reference = mild acute malnutrition  

  >90% = normal  

3.11. Instrument for Data Collection 

A well-articulated and structured questionnaire was used for data collection. The 

questionnaire was designed to seek information on demographic characteristics of 

the pupils. 

3.11.1 Administration of the Questionnaire 

The questionnaires and written informed consent were issued to mothers of study 

participants on the day of sample collection. The researcher administered the 

questionnaire to mothers and subjects in the schools visited. The researcher 

interacted with the study participants and their mothers on person-to-person 

interview and the questionnaire was completed on the spot and collected. The 

questionnaire had same numbering with the sample containers.   
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Objective 3: Determination of the Prevalence of Anemia with Respect to Number 

of CoInfections, Location and Type of Parasite Isolated from Infected Children In 

the Study Areas. 

3.12 Determination of Haemoglobin Level 

Estimation of haemoglobin concentration using the cyamethahaemoglobin 
method 

Procedure 

The method employed was as described by (Cheesbrough, 2002). Blood sample 

was collected with a syringe. Five (5mls) of Drabkin‟s solution was pipetted into the 

test tube. Twenty microliter (20µl) of the blood sample was also pipetted into the 

test tube. The solution inside the test tube was then covered and inverted several 

times, after which, it was left to stand at room temperature for 5-10 minutes at room 

temperature (37oc) to ensure complete conversion. The solution was then poured 

into a cuvette and read with a spectrophotometer which was set to 100% 

transmittance at 540nm, using Drakin‟s solution as blank. The haemoglobin level 

was determined using Beer‟s law and standard curve. HiCN was used as standard 

Hb Concentration = Absorbance of test X Conc of standard X Dilution factor 

     Absorbance of standard 

 

Objective 4: Determination of the Relationship between Intensity of Intestinal 

Parasitic Infections, Malnutrition and Anemia.  

3.13 Data Analysis 

Statistical Package for Social Sciences (SPSS) version 15 Software Package was 

employed to analyze the data generated. Data generated (from prevalence and 

intensity of intestinal parasitic infections, and prevalence of anaemia) were sorted 

into categories and observations, and analyzed by using simple frequency tables 
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and percentages. Chi-square at P< 0.05 level of significance was employed to test 

the following: the relationship between intestinal parasitic infections and 

anthropometric indices; the prevalence of anaemia with respect to number of co-

infections, location and type of parasite isolated from infected children in the study 

areas and the relationship between intensity of intestinal parasitic infections, 

malnutrition, and anaemia.  
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CHAPTER FOUR 

4.0                                RESULTS 

4.1 Prevalence and Intensity of Intestinal Parasitic Infections among Children 

 from Primary Schools in Imo State. 

4.1.1 Overall Prevalence of Intestinal Parasitic Infections in the Study areas 

Table 2 shows the overall prevalence of intestinal parasitic infections in the study 

areas. Out of the 1200 children selected from the study areas (rural and urban 

areas in two senatorial zones (Owerri and Orlu) in Imo state), 232 subjects were 

positive for intestinal parasitic infections with a prevalence of 19.3%. In the four 

study locations, the highest prevalence of 23% (69) was observed in rural areas in 

Orlu (Orlu rural), followed by 21% (63) for rural areas of Owerrri zone (Owerri rural), 

and 18.3% (55) for Orlu urban. The least prevalence of 15% (45) was obtained in 

urban areas of Owerri zone (Owerri urban) (see Table 2). At p>0.05, there was 

variation in the prevalence of IPIs in rural areas of Owerri and Orlu. Similarly, there 

was no variation in the prevalence of IPIs in urban Owerri and Urban Orlu (p>0.05). 

The prevalence of IPIs was not significantly (p>0.05) higher in rural areas than 

urban areas.   
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Table 2: Overall Prevalence of Intestinal Parasitic Infections by study 
locations  

 

Area/Locations       No Examined           No. Infected            Prevalence  
          Rate 

Orlu Zone 

Orlu Urban                    300                          55                            18.3 

Orlu Rural                      300                          69                            23.0 

Owerri Zone 

Owerri Urban                 300                           45                            15.0 

Owerri Rural                  300                           63                             21.0 

Total                             1,200                        232           19.3% 

 

(Rural areas - X2 =0.3497, df=1, P>0.05) 

(Urban areas X2 – 1.2, df = 1, P>0.05) 

(Urban and Rural Area- X2  = 3.6585, P>0.05 
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4.1.2 Species and Prevalence of Parasites Identified in Various Locations 

Types and prevalence of parasites identified in various locations is shown in Table 

3. Eight (8) intestinal parasites comprising of Ascaris lumbricoides (3.8%), Trichuris 

trichiura (1.3%), hookworm (1.8%), Stongyloides stercoralis (0.2%), Taenia sp 

(0.5%), Entamoeba histolytica (7.7%), Entamoeba coli (3.7%), and Giardia lamblia 

(4.2%) were indentified. The total prevalence of intestinal helminth infection was 

7.5% while the prevalence of intestinal protozoan infection was 15.5%. 

The prevalence of Ascaris lumbricoides was highest in Owerri rural (5.0%) followed 

by Owerri urban and Orlu urban (3.7% respectively). The least prevalence of 

Ascaris lumbricoides was obtained in Orlu rural (2.7%).  

The prevalence of Trichuris trichiura was highest (2.0%) in Owerri rural followed by 

Owerri urban (1.3%). The least prevalence (1.0%) of Trichuris trichiura was 

observed in both Orlu urban and Orlu rural (see Table 3).  

The highest prevalence (2.0%) of hookworm infection was obtained both in Owerri 

rural and Owerri urban, followed by Orlu urban (1.7%), while the least prevalence 

(1.3%) was in Orlu rural.  

Taenia infection was only observed in Orlu urban and Orlu rural. The prevalence 

was higher in Orlu rural (1.3%) than in Orlu urban (0.7%). 

S. stercoralis was only present in Orlu rural with a prevalence of 0.2%.  

The highest prevalence of E. histolytica was observed in Orlu rural (10.7%), 

followed by Orlu urban (7.7%) while the least prevalence was recorded in Owerri 

urban (5.3%). 

The highest prevalence of G. lambia was recorded in Owerri rural (5.3%), followed 

by Orlu rural (4.3%) while the least prevalence was observed in Orlu urban (3.3%). 

The highest prevalence of E. coli was recorded in Owerri rural (5.0%), followed by 

Owerri urban and Orlu rural (3.3%) while the least prevalence was observed in Orlu 

urban (3.0%).   
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Table 3:  Species and Prevalence of Parasites Identified in Various Locations 

Location          No.   A.  lumbriocoides   T. trichuria    Hookworm Taenia     S. stercoralis  E. Histolytica G. lamblia         E.coli 
                   Examined                        spp          spp 
    

Owerri urban   300 11(3.7)            4(1.3)             5(1.7)           0(0.0%)    (0.0%)                16(5.3%)            11(3.7)             10(3.3%) 

  

Owerri rural     300 15(5.0)            6(2.0)             6(2.0)          0(0.0%)   0(0.0%)                21(7.0%)          16(5.3%)           15(5.0%) 

 

Orlu urban      300    11(3.7)            3(1.0)             6(2.0)          2(0.7)      0(0.0%)                23(7.7%)           10(3.3%)          9(3.0%) 

 

Orlu rural        300  8(2.7)             3(1.0)            4(1.3)            6(0.5)       2(0.7)                 32(10.7%)  13(4.3%)          10(3.3%) 

Total         1200             45(5.8)            16(1.3)           21(1.8)          6(0.5)       2(0.2)                 92(7.7%)        50(4.2%)         44(3.7%) 
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4.1.3 Intensity of Intestinal Helminths with Respect to Location  

As shown in Table 4, the intensity of intestinal helminths ranged from 166.7±55.0 

epg for hookworm in Owerri rural to 9241.5±6553.5 epg for Ascaris lumbricoides in 

Owerri rural. The intensity of Ascaris lumbricoides was in highest in Owerri rural 

(9241.5±6553.5 epg) followed by Orlu urban (6196.4±4277.4 epg), while the least 

intensity (647.3+192.2 epg) was observed in Owerri urban. The intensity of 

Trichuris trichiura was highest in Orlu rural (1413.3± 23.1epg) and was lowest 

(500±225.5 epg) in Owerri rural. The intensity of hookworm infection ranged from 

1293.3± 293.2 epg in Orlu urban to 166.7±55.0 epg in Owerri rural. The intensity of 

A. lumbricoides and T. trichiura did not vary at different locations ( P>0.05) while the 

intensity of hookworm infection was significantly associated with location (P<0.05). 

The intensity of Taenia spp was 880.0±720.0 epg and 240±46.2epg in Orlu urban 

and Orlu rural respectively. The intensity of Strongyloides stercoralis was 

480.0±0.1epg in Orlu rural (Table 4).  
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Table 4: Intensity of Intestinal Parasitic Infections with Respect to Location (intensity in epg). 

Location           A.  lumbriocoides  T. trichuria         Hookworm  spp   Taenia spp   S. stercoralis   

     

 

0werri urban   647.3± 192.2         1080± 23.1                  848± 217.0                 --   -- 

 

Owerri rural    9241.5 ± 6553.5       500.0± 2255                     166.7± 55.0                             --                 --  

 

Orlu urban       6196.4± 4277.4      653.0± 73.5                        1293.3±293.24             880.0± 720.0                      -- 

 

Orlu rural        2930.0± 1137.2           1413.3± 213.3                  940.0±384.2                            240.0± 46.2                  480± 0.1 

Total        5274.3± 2423.9         845.0± 164.7                    798.1±149.1                453.3± 132.6               48.01± 0.1 

 

 

P<0.05    
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4.1. 4 Intensity of Intestinal helminthes Infections  

Intensity of intestinal helminthes (light, moderate and heavy intensity) identified 

were as shown in Table 5. Generally, majority of the children had light infection 

(73.1%). The intensity of infection with Ascaris lumbricoides infection ranged from 

light to heavy. Out of forty five (45) schoolchildren that were infected with Ascaris 

lumbricoides, 36 (80%) had light intensity; eight (8) had moderate intensity while 

one (1) had heavy intensity. 

Out of sixteen (16) children that were infected with Trichuris trichiura, six (6) of them 

had light intensity while ten (10) had moderate intensity. No heavy intensity was 

recorded for Trichuris infection.  

Out of twenty one (21) schoolchildren that were infected with hookworm, majority of 

them (85.7%) had light intensity, while three (3) had moderate intensity. 

There is no classification of intensity for Taenia spp and Strongyloides sercoralis. 
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Table 5:  Intensity of Intestinal Helminthes Infections  

 

Level of Infection 

Intensity (epg)                           No. Infected                                       Percentage 

A. lumbricoides                                 

Light (1-4999)                                  36                                                   80.0 

Moderate (5000-49,999)                   8                                                  17.8 

Heavy (> = 50,000)                           1                                                    2.2 

Total                                                 45                                                   100 

Trichuris trichiura          

Light (1-999)                                     6                                                    37.5 

Moderate (1000-9,999)                    10                                                   62.5     

Heavy (> = 10, 000)            0                 0.0%   

Total                                                16             100  

Hookworm (infection) 

Light (1-999)                                   18                                                       85.7 

Moderate (2000 – 3999)                   3                                                      14.3 

Heavy (> = 4000) 

Total                                                21                                                      100 

S.  stercoralis                 NA   

Taenia spp            NA        
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4.1.5: Prevalence of Co-infection Infection among the Study Population 

Table 6 shows that double infections were recorded. Out of the 232 children 

infected, 45(3.8%) had double infection while no triple was reported. The highest 

prevalence of mixed infection was an association between Ascaris lumbricoides 

and E. coli (31.1%), followed by Trichuris trichiura with E. histolytica (28.9%) while 

the least was association between E. histolytica with E. coli   
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Table 6: Prevalence of Co- infection Among the Study Population 

No. Examined   No. Infected   No. Co-infection     Types of Parasites Co-infected 

       E. histolyticaI   T. trichiura     A. lumbricoides E. histolytica  G. lamblia 
              +   +  +        +               +  
       G. lamblia  E. histolytica      E. coli   E. coli    E. coli 
 
     No.   No. (%)   No. (%)            No. (%)  No. (%)  No.(%) 
 

1200     232     45(15.6%)  9(20.0%) 13(28.9%)      14(31.1%) 2(4.5%)  7(15.6%) 
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4.2 Determination Relationship between Intestinal Parasitic Infections and 
Anthropometric Indices among the Children 

 4.2.1: Socio-demographic Characteristics of Children Used for 

Anthropometric  Studies. 

Socio-demographic characteristics of children used for anthropometric studies 

are as shown in Table 7. Among the three hundred children used for 

anthropometric studies, 136(45.3%) were males while 164(54.7%) were 

females. Majority (39.7%) of the children were between the ages of 8-10 years 

old the least 89(29.7%) were children aged 5-7 years. On their parent‟s 

occupation, majority 60 (20.0%) were pretty traders, 59(19.7%) were civil 

servants, 20(6.7%) were health workers, 11(3.6%)   were clergy, 51(17.0%) 

were farmers, 50(16.6%) were self-employed while 49(16.3%) were artisans 

(Table 7). 
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Table7: Socio-demographic Characteristics of Children Used for       

    Anthropometric Studies. 
   

Variable  Category    Frequency 

Sex   Male     136(45.3%) 

   Female   164(54.7%) 

Total      300(100%) 

 

Age  5-7    89(29.7%) 

   8-10    119(39.7%) 

   11-13    92(30.6%)  

Total      300(100%) 

 

Parents‟ occupation  

Civil servants   59(19.7%) 

Health worker  20(6.7%) 

Clergy    11(3.6%)    

Farmer   51(17.0%) 

Trader (petty)  60(20.0%) 

Self employed  50(16.6%) 

Artisan   49(16.3%) 

Total      300(100%) 
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4.2.2 Prevalence of Malnutrition (stunting, under-weight and wasting) in 

 Children Used for Anthropometric Study 

Table 8 shows prevalence of malnutrition among 300 children used for 

anthropometric study. The prevalence of stunting was 31.3.0% (94). Twelve (12) 

children (4.0%) were under-weight while 4 (1.4%) had wasting (Table 8).   The 

prevalence of stunting was significantly (p<0.05) higher than under-weight and 

wasting (12.0% and 4.0% respectively. 
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Table 8: Prevalence of Malnutrition (stunting, under-weight and wasting) in 

Children Used for Anthropometric Study 

Type of Malnutrition No Examined  No Malnourished 

Height for Age  300    78(26.0%) 

Weight for Age  300    12(4.0%) 

Weight for Height  300    4(1.4%) 

Total   300    94(31.3%) 
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4.2.3 Prevalence of Intestinal Parasitic Infections and Malnutrition among 

 Infected Children Employed for Anthropometric Study 

As shown in Table 9, the prevalence of intestinal parasitic infections among 

children employed for anthropometric study was 16.6%. The prevalence of 

malnutrition among infected children was 28.0% (14). Children infected with 

Ascaris lumbricoides had the highest prevalence of malnutrition (42.9%) followed 

by those infected with Hookworm and E. coli (21.4. %) while children infected 

with T. trichiura and E. histolytica had 0.0% prevalence of malnutrition (Table 9). 

At P-value of 0.005, there was significant relationship between the intestinal 

parasite a child is infected with and the prevalence of malnutrition.  
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Table 9: Prevalence of Intestinal Parasitic Infections and Malnutrition among Infected Children Employed for 

Anthropometric Study  

No. Examined  No. Infected Type of Parasite Prevalence (%)      Type of Malnutrition 

         Stunting (%) Under-weight (%) Total No. of Malnutrition(%)  

300  50(16.6%) A.lumbricoides 12(24.0%) 4(33.3) 2(100.0%)   6(42.9%) 

     T. trichiura  2(4.0%) 0(0.0%) 0(0.0%)   0(0.0%) 

     Hookworm  3(6.0%) 3(25.0%) 0(0.0%)   3(21.4) 

     E. histolytica  16(32.0%) 0(0.0%) 0(0.0%)   0(0.0%) 

     G. lamblia  8(16.0%) 1(8.3%) 0(0.0%)   1(7.1%) 

     E.coli   8(16.0%)   3(25.0%) 0(0.0%)   3(21.4%) 

     Taenia spp  1(2.0%) 1(8.3%) 0(0.0%)   1(7.1%) 

Total        50  12  2    14(28.0%) 

Chi-square = 18.7708, P<0.05
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4.2.4: Anthropometric Measurement of Infected and Non-infected Children 

 Based on Height-for-Age Z-score 

Table 10 shows height-for-age percentile distribution among infected and 

uninfected children. The prevalence of Height-for-Age among infected children 

was 24.0% (7+5/50) while the prevalence of Height-for-Age among the non-

infected children was 26.4% (35+31/250).  The prevalence of severely under- 

height was higher in non-infected (86.1%) than in infected children (13.9%). 

Similarly, the prevalence of moderately under-height was higher (83.20%) in non-

infected than in infected children (16.7%). However, there was no significant (P 

>0.05) difference in the prevalence of moderately under-height and severely 

under-height in both infected and non-infected children (Table 10)  
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Table 10: Percentile Distribution of Infected and Non-infected Children Based 

on Height-for-Age Z-score 

 No. Examined       No. Infected (%)     No. Non-Infected (%)   Height-for-Age                

11               1(2.0%)                    10(36.0%)      Over-height                         

211     37(70.0%)                    174(69.6%) Normal height                      

42               7(14.0%)                     35(14.0%)    Moderately under-height     

  36     5(10.0%)                      31(12.4%)    Severely under-height        

 300             50(16.7)              250(83.3) 

P>0.05 
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4.2.4: Anthropometric Measurement of Infected and Non-infected Children 

 Based on Weight-for-Age Z-score 

Table 11 shows weight for age percentile distribution among infected and non-

infected children. The total prevalence of under-weight among infected children 

was 4.0% (1+1/50) while in uninfected children, the total prevalence of under-

weight was 4.0% (9+1/250) (Table 11). The prevalence of moderately 

underweight was higher in non-infected children (90.0) than in infected children 

(10.0%).However, the prevalence of severely under-weight was similar in both 

infected and non-infected children (50.0%). However, at P>0.05, there was no 

statistically significant relationship between the prevalence of severely under-

weight in infected and non-infected children. 
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Table 11: Percentile Distribution of Infected and Non-infected Children Based 

on Weight-for-Age Z-score 

                
No Examined       Infected (%)       Uninfected (%)       Weight-for-Age                   

 
  17                3(17.6)             14(82.4)                    Over-weight    

271   45(16.6)           226(83.4)               Normal weight                

10   1(10.0)              9(90.0%)                  Moderately under-weight 

2    1(50.0)              1(50.0)                  Severely- under-weight      

300                           50(16.7)           250(83.3)              

P >0.05 
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4.2.6: Anthropometric Measurement of Infected and Non-Infected Children 

Based on Weight-For-Height 

Table 12 shows weight for height percentile distribution among infected and 

non-infected. The total prevalence of wasting was 1.3% (4/300). The 

prevalence of under-weight among infected children was 0.0%, while in 

uninfected children; it was 1.6% (4). Prevalence of severe wasting children 

was not significantly higher in non-infected children than infected children (P 

>0.05). This means that there was no significant difference in rate of severe 

wasting in infected and non-infected children. 
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Table 12: Percentile Distribution of Infected and Non-Infected Children Based 

on Weight-For-Height 

No Examined       Infected      Uninfected  Weight for height             
                                                                                  
 
296             50(16.9%)      246(83.1%)   Well nourished                  

 4    0(0.0%)         4(100%)  Severe wasting          

300                  50(16.7%)    250(83.3%) 

P>0.05 
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4.2.7: Anthropometric Measure of Infected and Non-infected Children Based of 

 Height-for-age Z score by Sex of Children 

Table 13 shows height-for-age Z score distribution of infected and non-infected 

children by sex of children. Among the infected children, the prevalence of severe 

under-height was higher in male (8.3%) than in female (5.6%), but the difference 

was insignificant. In the opposite way, the prevalence of moderate under-weight 

among infected was higher in females (11.9%) than in males (4.8%).  

However, among the non-infected children, higher prevalence of severe under-

weight was recorded among the female (50.0%) than in male children (36.1%). 

The prevalence of moderate under-weight among non-infected children was 

higher in males (45.2%) than in females (38.1%). There was no significant 

variation in the prevalence of severe-under-weight with respect to sex for both 

infected and uninfected (P>0.05) (Table 13) 

 

 

 

 

 

 

 

 

 

 



94 
 

Table 13: Percentile Distribution of Infected and Non-infected Children Based 

of Height-for-Age Z-score with Respect to Sex 

No.              No. Males     No. of Female    No. of Males     No. of Females Height for Age        

Examined  Infected       Infected             Uninfected (%)  Uninfected (%)                                                                              

11           0(0.0)         1(9.1)                   4(36.4)                6(54.5)          Over-height                   

211       16(7.6)             21(10.0)            79(37.4)                 95(45.0)         Normal height              

42           2(4.8)            5(11.9)               19(45.2)               16(38.1)         Moderate     

                  under-height 

 36       3(8.3%)            2(5.6)                13(36.1)                135(50.0)        Severe under-height 

300      21(7.0)            29(9.7)              115(38.3)             135(45) 
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4.2.8: Percentile Distribution of Infected and Non-infected Children Based of 

 Weight for Age Z- score by Sex 

Table 14 shows weight-for-age Z-score distribution of infected and non-infected 

children with respect to sex. Among the infected children, prevalence of severe 

under-weight was (50%) in both infected and non-infected males, while in 

infected and non-infected females, the prevalence was (0.0%). There was no 

significant difference in the prevalence of severe under-weight in infected male 

and female and in non-infected male and female (P>0.05). 
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Table 14: Percentile Distribution of Infected and Non-infected Children Based 

of Weight for age Z- score with Respect to Sex 

No Examined     No. Males     No. of Females   No. of Males      No. of  Weight- for- Age        

                            Infected       Infected              Uninfected        Females 

         (%)        (%)        (%)            Uninfected%                                                                              

  17                   1(5.9)              2(11.8)               4(23.5)              10(58.8)  Over-weight        

271                   18(6.6)           27(10.0)             107(39.5)            119(43.9) Normal weight                     

10                   1(10.0)             0(0.0)                3(30.0)                 6(60.0)  Moderately under-weight    

 2                     1(50.0)            0(0.0)               1(50.0)                  0(0.0)  Severely- under-weight       

 300                   21(7.0)             29(9.7)          115(38.3)            135(45) 
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4.2.9: Anthropometric Measurement of Infected and Non-infected Children     

 Based of Weight-for-height by Sex 

Table 15 shows that almost all the children had normal weight-for-height, 296 out 

of 300 (98.7%). The prevalence of severe wasting among infected children was 

zero (0.0%) in both male and female. In non-infected children, the prevalence of 

severe wasting was higher in females (75%) than in males (25%), but this 

difference was not significant (P >0.05). 
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Table 15:  Anthropometric Measurement of Infected and Non-infected Children 

Based of Weight- for–height with Respect to Sex 

No Examined    No. Males       No. of Females   No. of Males            No. of   Weight- for- Height    

                           Infected %    Infected %            Non Infected%       Females  

                 non-infected %                                                                             

296              21(7.1)          29(9.8)         112(37.8)                   134(45.3)  Well nourished              

                                       

4                   0(0.0)             0(0.0)                 3(75.0)                         1(25.0)  Severe wasting               

                                         

 300                   21(7)             29(9.7)                29(9.7)                         135(45) 

P>0.05 
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4.2.10: Anthropometric Measurement of Infected Children Based of Height for 

 Age Z - Score with Respect to Age 

As shown in Table 16, children within the age range of 11-13 years had the 

highest prevalence (16.7%) of severe under-height, followed by those within the 

ages of 5-7 years (11.8%). Similarly, the highest prevalence of moderate under-

height was recorded in children within the age range of 11-13 years (33.3%), 

while the least prevalence (5.9%) was recorded in children within the ages of 5-

7 years. However, there was no significant difference between the prevalence 

of under-height and intestinal parasitic infections in children (P >0.05). 
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Table 16:  Percentile Distribution of Infected Children based of Height for Age Z 

- Score with Respect to Age (in years) 

 No. Examined Age group        Age Group         Age Group  Height for Age                       

                               5 - 7 (%)          8 - 10 (%)      11-13(%)                                                                            

1                     0(0.0)               0(0.0)            1(2.0)                   Over height                        

37   13 (76.5)           18(86.7)         6(50.0)           Normal height                     

7   1(5.9)               2(9.5)               4(33.3)            Moderately under-height        

5    2 (11.8)            1(4.8)               2(16.7)               Severely- under-height          

50                          17(100%)         21(100)            12(100)           
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4.2.11: Anthropometric Measurement of Infected Children Based of Weight- 

for - Age Z – score with Respect to Age 

Table 17 shows weight-for-age percentile distribution of infected children with 

respect to age. Moderately under-weight was recorded in only one (5.9%) 

subject within the age group of 5-7years, while severe under-weight was also 

recorded in a child within the age range of 11-13 years. There was no 

significant difference between prevalence under weight and intestinal 

parasitic infections in infected children with respect to age at P >0.05 
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Table 17: Percentile Distribution of Infected Children Based of Weight- for- Age 

Z – score with Respect to Age (in years) 

 
No.     Age group        Age group      Age group 
 Examined   5 -7 %                 8 -10                11-13          Weight-for-Age                              

 3         3(17.6%)          0.0%                  0(0.0%)      Over-weight                 

45    13(76.5)           21 (100%)         11(91.7%     Normal weight                           

1   1(5.9%)            0(0.0%)             0(0.0%)       Moderately under-weight             

1   0(0.0%)           0(0.0%)             1(8.3%)       Severely- under-weight                 

50  17(100)             21(100%)         12(100%)   

  P >0.05 
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4.2.12: Anthropometric Measurement of Uninfected Children Based of Height- 

 for – Age Z – score with Respect to Age 

As shown in Table 18, among the uninfected children, the highest prevalence 

of moderate under-height (24.0%) was recorded in age group of 5-7years, 

followed by age group 8-10 years (11.7%). Children between the ages of 5-

7years had the highest prevalence of severe under-height (18.1%) followed by 

children within the age range of 11-13 years (14.0%). There was no significant 

difference in the prevalence under -height among uninfected children with 

respect to age at (P>0.05). 
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Table 18: Percentile Distribution of Non-infected Children Based of Height- for 

– Age Z – score with Respect to Age (in years) 

 
No. Examined   Age group    Age group     Age group (years)    

                           5 -7 %      8 -10        11-13     Height-for-Age                              

10         6(8.3%)               4(3.1%)              0(0.0%)      Over-height                 

174    45(62.5%)           98 (76.6%)         31(62.0%)  Normal height                           

35  8(11.1%)            15(11.7%)           12(24.0%) Moderately under-height             

31   13(18.1%)           11(8.6%)            7(14.0%) Severely- under-height                 

250  72(100)             128(100%)         50(100%)   

  P>0.05 
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4.2.13: Anthropometric Measurement of Uninfected Children Based of Weight- 

 for – Age Z – score with Respect to Age 

Table 19 shows that the highest prevalence of moderate under-weight (4.2%) was 

recorded in age group of 5-7years, followed by age group 11-13 years (4.0%). 

Severe under-weight was only recorded among children within the age range of 5-

7 years (1.4%). There was no significant variation between the prevalence of 

under-weight among uninfected children with respect to age at P>0.05. 
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Table 19: Anthropometric Measurement of Uninfected Children Based of 

Weight- for – Age Z – score with Respect to Age (in years) 

No.   Age group        Age group    Age group   
Examined      5 -7 %                 8 -10              11-13      Weight-for-Age                            

14         8(11.1%)          5(3.9%)            1(2.0%)            Over-weight                 

226    60(83.3)           119 (93.0%)      47(94.0%)       Normal weight                           

9   3(4.2%)            4(3.1%)             2(4.0%)           Moderately under-weight             

1  1(1.4%)           0(0.0%)             0(0.0%)  Severely- under-weight                 

250  72(100)             128(100%)       50(100%)   

 P>0.05 
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4.2.14: Anthropometric Measurement of Uninfected Children Based of Weight- 

for – Height Z – score with Respect to Age 

Table 20 shows that severe wasting was only recorded in children within the age 

range of 5-7years (5.6%). The prevalence of severe wasting was 0.0% among 

children within the age group of 8-10 and 11-13 years.  The prevalence of severe 

wasting varied significantly with respect to age group (P<0.05) 
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Table 20: Percentile Distribution of Uninfected Children Based of Weight- for – 

Height Z – score with Respect to Age (in years) 

 
No.      Age group         Age group         Weight-for-  
Examined        5 -7 %                 8 -10            11-13       Height                              

246          68(94.4.%)          128(100%)              50(100.0%)     Well nourished                  

4     4(5.6%)                0 (0.0%)                 0(0.0%)          Severe wasting                           

250  72(100)               128(100%)              50(100%)   

 P <0.05 
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4.2.15 Anthropometric Measurement of Infected Children Based of Height for 

 Age Z – Score with Respect to Location. 

As shown in Table 21, the highest prevalence of moderate under-height in 

infected was observed in Owerri rural (31.3%) followed by Owerri urban (11.1%). 

Moderate under-height was not recorded among children in Orlu urban. The 

highest prevalence of severe-under-height was recorded among children in 

Owerri urban (22.2%) followed by Owerri rural (12.5%), while severe-under-

weight was not recorded Orlu urban. There was no significant relationship 

between under-height and prevalence of intestinal parasitic infections in children 

with respect to location (P>0.05). 
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Table 21:  Anthropometric Measurement of Infected Children Based of Height 

for Age Z – Score with Respect to Location 

No.   Owerri            Owerri           Orlu                  (Orlu)             

Examined      urban %         rural%        Urban %       rural %   Height-for-Age                       

1     0(0.0)   0(0.0)    0(0.0)  1(6.7)   Over-height                     

37  6(66.7)   9(56.3)    10(100.0)  12(80.0) Normal height                       

7              1(11.1)             5(31.3)           0(0.0)               1(6.7)   Moderately under-height       

5  2(22.2)             2(12.5)           0(0.0)              1(6.7)            Severely under-height          

50               9(100%)         16(100)          10(100)           15(100.0)         

P >0.05 
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4.2.16: Anthropometric Measurement of Infected Children Based of Weight-for-

 Age Z – Score with Respect to Location 

As shown in Table 22, moderate under-weight among children was only recorded 

in Owerri rural with prevalence of 6.7% while severe-under-weight was only 

observed in Orlu rural. There was no significant association between 

underweight and prevalence of intestinal parasitic infection among children with 

respect to location (P>0.05). 
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Table 22:  Anthropometric Measurement of Infected Children Based of Weight-for-Age 

 Z – Score with Respect to Location 

 

Total Examined Owerri           Owerri              Orlu                Orlu             

                                 Urban (%)       rural (%)           Urban (%)      rural (%)    Weight for Age 

3             0(0.0)    0(0.0)  2(20.0) 1(6.7)   Over-weight     

45   9(100.0)  15(93.8)  8(80.0) 13(86.7)  Normal weight                       

1   0(0.0)              1(6.3)               0(0.0)            0(0.0)     Moderately under-weight                 

1   0(0.0)               0(0.0)              0(0.0)             1(6.7)              Severely- under-weight          

50                             9(100%)         16(100)            10(100)          15(100.0)        50(100)          

P>0.05
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4.2.17: Anthropometric Measurement of Uninfected Children Based of Height 

 or Age Z – Score with Respect to Location 

As shown in Table 23, the highest prevalence of moderate under-height among 

uninfected children was observed in Owerri rural (23.7%) followed by Owerri 

urban (15.2%). The highest prevalence of severe-under-height was recorded 

among children in Owerri urban (23.6%) followed by Orlu rural (11.7%). There 

was significant variation in the prevalence of stunting among uninfected children 

with respect to location (P<0.05). 
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Table 23:  Anthropometric Measurement of Uninfected Children Based of 

Height- for-Age Z – Score with Respect to Location 

No.   Owerri            Owerri       Orlu                  (Orlu)             

Examined  urban %         rural%        Urban %       rural %   Height-for-Age                       

10     2(3.0)    1(1.7) 7(10.8) 0(0.0)   Over-height                     

174  49(74.2)    30(50.8) 48(73.8.) 47(78.3) Normal height                       

35              10(15.2)           14(23.7)     5(7.7)              6(10.0)  Moderately under-height       

31  5(7.6)              14(23.7)       5(7.7)             7(11.7)   Severely- under-height          

250             66(100%)         59(100)        65(100)          60(100.0)         

P<0.05 
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4.2.18: Anthropometric Measurement of Uninfected Children Based of Weight 

for Age Z – Score with Respect to Location 

As shown in Table 24, the highest prevalence of moderate under-weight 

among uninfected children was observed in Owerri urban (6.1%) followed by 

Owerri urban (5.2%). Severe-under-weight among uninfected children was 

only recorded in Orlu urban (1.5%). There was significant variation in the 

prevalence of under-weight among uninfected children with respect to 

location (P<0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



116 
 

Table 24:  Anthropometric Measurement of Uninfected Children Based of 

Weight for Age Z – Score with Respect to Location 

No.   Owerri            Owerri             Orlu                  (Orlu)             

Examined   urban %         rural%             Urban %       rural %   Weight-for-Age                       

14     2(0.0) 1(1.7)  10(15.4) 1(1.7)    Over weight                     

226  60(90.9) 55(93.2) 53(81.5) 58(96.7)  Normal weight                       

9              4(6.1)             3(5.1)            1(1.5)            1(1.7)    Moderately under-weight       

1  0(0.0)             0(0.0)            1(1.5)            0(0.0)             Severely- under-weight          

250            66(100%)         59(100)        65(100)        60(100.0)         

P<0.05 
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4.2.19: Relationship between Parents Occupation and Prevalence of 

 Malnutrition among Infected and Non-infected Children Used for 

 Anthropometric Study 

Table 25 shows that total prevalence of malnutrition in children used for 

anthropometric study was 26.3%. The highest prevalence of malnutrition (34.0%) 

was recorded among children whose parents are self employed, followed by 

those that their parents were artisans (28.6%). The least prevalence of 

malnutrition (18.2%) was observed in children whose parents were clergy. There 

was no significant relationship between parents occupation and prevalence of 

malnutrition in children used for anthropometric studies in the present study 

(P>0.05).    
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Table 25: Test of Relationship between Parents Occupation Prevalence of 

Malnutrition in Infected and Non-infected Children Used for Anthropometric 

Study 

       

Occupation No Examined Well nourished  Malnourished 

Civil servant  59  47(79.7%)  12(20.3%)   

Health worker  20  15(75.0%)  5(25.0%)   

Clergy   11  9(81.8%)  2(18.2%)   

Farmer   51  40(78.4%)  11(21.6%)   

Trader (petty)  60  42(70.0%)  18(30.0%)   

Self employed  60  33(66.0%)  17(34.0%)   

Artisan   49  35(71.4%)  14(28.6%)   

    300  221(73.7%)  79(26.3%)   

 P>0.05 
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4.3 The Prevalence of Anaemia with Respect to Number of Co-infections, 

Location and Type of Parasite Isolated from Infected Children in the Study 

Areas. 

4.3.1 Prevalence of Anaemia (%) in Infected and Non Infected Children  

As shown in Table 26, the total prevalence of anaemia in infected and non-

infected children is 17.4%. The prevalence of anaemia was higher (21.1%) in 

infected children than in non-infected children (16.5). However, there was no 

statistically significant variation in the prevalence of anaemia between infected 

and non-infected children (P>0.05).    
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Table 26:  Prevalence of Anaemia in Infected and Non-infected Children  

IPI’s Status Number Examined  Anaemia   Not Anaemic  

Infected  232    49(21.1%)  183(78.9%)  

Non Infected 968    160(16.5%)  808(83.5%) 

Total  1200    209(17.4)  991(82.6%) 

    

X2 = 2.7434, df – 1, P>0.05 
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4.3.2: Prevalence of Anaemia in Infected Children with Respect to Number of 

Parasite(s) 

 Table 27 shows that out of 232 infected children, 49 (21.1%) had anaemia, 29 

(12.5%) mild, 19(8.2%) moderate and 1 (0.4%) severe.  Severe anaemia was 

only reported in children with double infection (2.2%), similarly, prevalence of 

moderate anemia was higher in children that had double infection (9.1%) than 

those that had single infection (8.0%). There was significant relationship 

between anaemia and number of intestinal parasite in an infected child 

(P<0.05). 
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Table 27: Prevalence of Anaemia in Infected Children with Respect to Number of 

Parasites 

Infection type   No.   No-anaemia   Mild  Moderate Severe Anaemia 
    Examined  
 

Single    188  145 (77.1%)   28(14.9%) 15(8.0%) 0(0.0%)    43 

Double    44  38(86.4%)   1(2.3%) 4(9.1%) 1(2.2%)    6 

Total    232  183(78.9%)    29(12.5%) 19(8.2%) 1(0.4%) 49(21.1%) 

P<0.05 
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4.3.3: Prevalence of Anaemia in Infected Children with Respect to Location 

 As shown in Table 28, in Orlu rural the total prevalence of anaemia was 57.2% 

(28/49), 18 (26.1%) mild, 10(14.5%) moderate, 0.0%  prevalence of severe 

anaemia, followed by Owerri urban with 12(24.%5), 8(8.9%) mild, 4(8.9%) 

moderate, and  0.0% prevalence of severe anaemia. Severe anemia (1.6%) 

was recorded only in Owerri rural. The highest prevalence of moderate 

anaemia was recorded in Orlu rural (14.5%), followed by Owerri urban (8.8%). 

The least prevalence of moderate anaemia was recorded in Orlu urban. At P 

<0.05, there was significant associated between anaemia and location of 

infected persons. 
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Table 28: Prevalence of Anaemia in Infected Children with Respect to Location 

Location Total            Non-anemic   Mild       Moderate       Severe Anemia 
  Examined 

Owerri urban  45           33 (73.3%) 8(8.9%)      4(8.9%)      0(0.0%)  12 

Owerii rural  63          57(90.5) 1(1.6%)       4(6.3%)     1(1.6%)   6 

Orlu urban  55          52(94.5%) 2(3.6%)       1(1.8%)      0(0.0%)   3 

Orlu rural  69          41(59.4%) 18(26.1%)   10(14.5%)  0(0.0%)   28 

Total   232         183(78.9%)      29(12.5%)  19(8.2%)    1(0.40%)    49 

P<0.05 
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4.3.4: Prevalence of Anaemia in Infected Children with Respect to the Type of 

 Parasite 

Table 29 shows that severe anaemia was recorded only in children infected with 

hookworm. The highest prevalence of anaemia was recorded in children 

infected with E. histolytica (38.8%), followed by those infected with G. lamblia 

(18.4%) and E. coli (12.3%). Children infected with T. trichiura, hookworm, 

Taenia spp, G. lamblia and E. coli had 0.0% prevalence of moderate anaemia. 

There was significant relation between the type of intestinal parasite and 

prevalence of anaemia (P <0.05). 
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Table 29: Prevalence of Anaemia in Infected Children with Respect to the Type of Parasite 
 

Parasite    Total  Not-anaemic Mild  Moderate Severe Anaemia 
     Infected  
A . lumbriciodes     31  28(90.3%) 2(6.5%) 1(3.2%) 0(0.0%)  3 

T. trichiura   6  5(83.3%) 1(16.7%) 0(0.0%) 0(0.0%)  1 

hookworm   21  18(85.7%) 2(9.5%) 0(0.0%) 1 (4.8%)  3 

E. histolytica   68  49(72.1%) 7(10.3%) 12(17.6%) 0(0.0%)  19 

G. lamblia   33  24(72.7%) 9(27.3%) 0(0.0%) 0(0.0%)  9 

E. coli     20  16(72.7%) 6(27.3%) 0(0.0%) 0(0.0%)  6 

Taenia spp   6  4(66.7%) 0(0.0%) 2(33.3%) 0(0.0%)  2 

S. stercoralis   2  2(100.0%) 0(0.0%) 0(0.0%) 0(0.0%)  0 

 E. histolytica + G. lamblia  9  6(66.7%) 2 (22.0%) 1(11.1%) 0(0.0%)  3 

Trichuris + E. histolytica  13  12(92.3%) 0(0.0%) 1(7.7%) 0(0.0%)  1 

Ascaris + E. coli   14  12(85.7%) 0(0.0%) 2(14.3%) 0(0.0%)  2 

G. lamblia + E. coli   7  7(100.0%) 0(0.0%) 0(0.0%) 0(0.0%)  0 

E. histolytica + E. coli    2  2(100.0%) 0(0.0%) 0(0.0%) 0(0.0%)  0 

Total     232  183(78.9%) 29(12.5%) 19(8.2%) 1(0.4%)  49 

P <0.05 
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4.4 Determination of the Relationship between Intensity of Intestinal Parasitic 

Infections, Malnutrition and Anaemia.  

4.4.1:  Relationship between Intensity of Helminth Infection and Malnutrition in 

Children Used for Anthropometric Study 

As shown in Table 30, the least prevalence (41.7%) of malnutrition was recorded 

among children with light intensity of intestinal helminth infection. Only a child 

recorded heavy intensity and the child had poor nutrition. However, at P>0.05, there 

was no association between prevalence of malnutrition and intestinal helminth 

infection. 
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Table  30: Relationship between Varying Intensity of Helminth Infection and 

Malnutrition in Children Used for Anthropometric Study 

 

Class of Intensity   No. Infected  Malnourished  Not Malnourished 

Light    12   5(41.7%)  7(58.3%) 

Moderate   4   3(75.0%)  1(25.0%) 

Heavy    1   1(100.0%)  0(0.0%) 

Total     17   10   8 

 

Taenia spp (unclassified) =1  

P>0.05 
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4.4.2:  Relationship between Varying Intensity of Helminth Infection and 

 Anaemia 

Table 31 shows that out of 82 children infected with intestinal helminths (Ascaris 

lumbricoides, Trichuris trichiura and Hookworm), the prevalence of anaemia was 

higher (33.3%) among children who had moderate intensity of helminth infections 

than those who had light intensity of helminth infections (3.3%). The child had heavy 

intensity of helminth infection was also anaemic. However, there was a significant 

relationship between the prevalence of anaemia and intensity of helminth infections 

(P<0.05).    
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Table 31: Relationship between Varying Intensity of Helminth Infection and 

Anaemia 

 

Intensity      Anaemia Not Anaemic 

Light  60    2(3.3%) 58(96.7%) 

Moderate  21    7(33.3%) 14(66.7%) 

Heavy  1    1(100%) 0(0.0%) 

Total  82    10  70 
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CHAPTER FIVE  

5.0          DISCUSSION 

Determination of the Prevalence and Intensity of Intestinal Parasitic 

Infections among Children from Primary Schools in Imo State 

The results of this investigation showed low prevalence (19.3%) of intestinal 

parasitic infections among primary school children in Orlu and Owerri zones (see 

Table 1). This prevalence showed a decline in infection rate when compared with 

previous works by Oguoma et al., (2008) and Udensi et al. (2015) in Imo State, 

where they reported prevalence of 24.8% and 47.7% respectively.  Thomas et al. 

(2014) in Chikun, Kaduna South Local Government area of Kaduna state, 

Nigeria, have reported a similar prevalence (17.75%). Similarly, Orji (2015) 

reported intestinal parasitic infection prevalence of 18.0% among inhabitants of 

Uli community in Anambra State. A lower prevalence of 13.8% was been 

reported in Southern West of Nigeria by Okpala et al. (2014). 

Epidemiological studies have revealed that the prevalence and distribution of 

intestinal parasitic infections are governed by behavior, socio-economic and 

environmental characteristic of the people (Abah and Arene, 2015; Suriptiastuti 

and Manan, 2011).  The low prevalence obtained in this study could be as a 

result of the  recent efforts by Imo State Government to reduce child mortality 

through improved sanitation, free mass drug administration in different Health 

Centres, improved personal hygiene through construction of classrooms with 

modern toilets and sinking of bore-hole water in majority of the schools in urban 

areas of Imo State.    

Secondly, during the election campaign period, prior to the time of this study, 

there were also free de-worming programmes by some political parties as one of 

their campaign strategies. The fact that majority of the subjects had taken 

preventive treatment (deworming) before the time of this investigation could also 

explain the low prevalence. Many studies have demonstrated periodic 

deworming to be effective in reducing the burden of intestinal parasitic infections 
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(WHO, 2014; Stanley et al., 2013). Furthermore, from responses from 

respondents, majority of the participants were aware of the causes, symptoms 

and ways of preventing intestinal parasitic infections. These include; provision of 

potable water, good personal hygiene, environmental sanitation, proper cooking 

of food and periodic deworming. Moreover, the subjects used in this study were 

apparently healthy children (without any clinical sign of intestinal parasitic 

infections). 

Eight (8) intestinal parasites (Ascaris lumbricoides, Trichuris trichiura, hookworm, 

Stongyloides stercoralis, Taenia sp, Entamoeba histolytica, Entamoeba coli, and 

Giardia lamblia) were indentified (Table 3). Generally, (among the intestinal 

protozoan and helminths) Entamoeba histolytica  was the most prevalent (7.7%) 

followed by G. lamblia (4.2%) and Ascaris lumbricoides (3.8%) Other researchers 

like Emmy-Igbe et al. (2011), Kidane et al. (2014) and Shah et al. (2006) made 

similar findings. Ogbuagu et al. (2009) reported Entamoeba histolytica as the 

most prevalent intestinal parasite, which agrees with the findings in this study, 

but is in disagreement with the investigations of Akinbo et al. (2011) who 

reported Ascaris lumbricoides as the most prevalent intestinal parasite. In some 

areas, the water pipes went through drainage pathways, in some instances; the 

pipes were broken, and left unattended to, which eventually might have 

contaminated the drinking water.  

Among the three most prevalent helminths, Ascaris lumbricoides was the most 

prevalent (3.8%), followed by Trichuris trichiura (1.3%) and Hookworm (1.8%).  

According to Abah and Arene (2015), A. lumbricoides, hookworm and Trichuris 

trichiura were the major species of intestinal worm that infect children. This 

finding agrees with the findings of Sam-Wambo et al. (2012), Okpala et al. 

(2014), Alo et al. (2013), Ngonjo et al. (2012), Damen et al. (2010) and 

Uwaezuoke et al. (2006).  The reasons for high prevalence of Ascaris 

lumbricoides are not farfetched as it has high biotic potential capacity of 

embryonated eggs to withstand extreme environmental factors (Nwoke, 2009). 

The eggs are covered with mucopolyssacharides that renders them adhesive to 
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a wide variety of environmental surfaces, and this promotes longevity and 

enhances infectivity. Secondly, Ascaris lumbricoides being a soil-transmitted 

helminthes increases its transmission potential as school children (mostly in rural 

areas) are involved in some unhygienic behaviours like playing with sands. While 

playing with sands, their hands are contaminated with polluted soil which often 

contain infective eggs, thereby enhancing fecal –oral transmission (Nwoke, 

2009). 

Hookworm infection was the second most prevalent (1.8%) helminth (Table 3). 

This is in agreement with the report of (Abah and Arene, 2015). This could be as 

a result of children not wearing protective foot wears while playing outside or 

within the school premises.  

The prevalence of Trichuris trichiura was 1.3%, the third most prevalent helminth. 

Lower prevalence have been reported by some researchers too (Abah and 

Arene, 2015). This could be due the fact that the female produces smaller 

number of eggs, and they are present in faeces in smaller number than Ascaris 

lumbricoides (De Silva et al., 2003). 

The prevalence of taeniasis (0.5%) was low. Responses from respondents 

showed majority of mothers are very much aware that consumption of improperly 

cooked meat is a risk factor for the transmission of taeniasis. This observation is 

similar to those previously recorded by Abah and Arene (2015) in a study on 

prevalence of helminth infections in schoolchildren in Rivers State. Mbanugo and 

Onyebuchi (2002) also recorded similar report.  

Strongyloides stercoralis had the least prevalence (0.2%) and this parasite was 

found only in Orlu rural. Obiajuru and Adaogu et al. (2013) have reported a 

higher prevalence (0.7%) in outpatients from Imo State Teaching Hospital Orlu, 

Imo State. Reduction in prevalence could be due to improved environmental and 

personal hygiene. 
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Epidemiological studies have shown that prevalence of intestinal parasitic 

infections vary from one locality to other. The prevalence of intestinal parasitic 

infections in the four locations was as follow: Orlu urban 18.3%, Orlu rural 23.0%, 

Owerri urban 15.0% and Owerri rural 21.0% (Table 2). When comparing 

prevalence of intestinal parasitic infections in rural areas in the two geopolitical 

zones of Imo State (Orlu and Owerri), the prevalence of intestinal parasitic 

infections was quite higher (23.0%) in Orlu rural than in Owerri rural (21.0%), but 

this difference was insignificant (P >0.05). Variation in prevalence was not 

expected to exist as these two locations had relatively similar environmental 

conditions. They share almost the same types of basic amenities, same socio-

economic status of dwellers and  same level of sanitation are known to prevail in 

rural areas The conditions listed above are known risk factors that predispose 

people to intestinal parasitic infections. Previous studies by Unachkwu and 

Nwakanma, (2014), Opara et al. (2012), Mbuh et al. (2010) and Oninla et al. 

(2007) established differences in prevalence in urban and rural  communities but 

not rural to rural communities.  

 Similarly, when comparing prevalence of intestinal parasitic infection in the 

urban areas of Owerri and Orlu (Table 1), it was higher in Orlu urban (18.3%) 

than in Owerri urban (15.0%), but the difference was not statistically significant 

(P>0.05).  According to Imo State Ministry of Urban and Rural Development, 

classification of urban areas in Imo State was based on functional definition of 

urban area in developing countries, so both urban areas (Orlu and Owerri) have 

almost the same basic amenities and socio-economic standards of dweller. This 

could explain the insignificant difference in prevalence of intestinal parasitic 

infections in the urban areas. The little variation (although insignificant) could be 

attributed to the fact that seat of administration is in Owerri urban, it receives 

more attention in the provision of facilities (bore-hole water, toilet facilities, foot 

wears) in schools,  better access to health care and good waste disposal system.   

The prevalence of intestinal parasitic infections was not significantly (P>0.05) 

higher in rural areas of Orlu and Owerri than in urban areas of Orlu and Owerri. 
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This findings is not in agreement with those of Mbuh et al. (2010),  Opara et al. 

(2012) and Unachkwu and Nwakanma, (2014). 

Multiple infections co-existed in the study subjects  and the prevalence was 

3.8%, which is moderately low. Similar prevalence of double infections have also 

been reported by Nematian et al. (2004), Opara et al. (2012), Tulu et al. (2014),  

and Simon-Oke et al. (2014).  Some other researchers also reported multiple 

infections in their studies (Unachukwu and Nwakanma, 2014; Thomas et al., 

2014). These are evidences that that the occurrence of polyparasitism is a norm 

in developing countries. The commonest co-infection was that of T. trichiura and 

E. coli. No child had up to three parasites. The low prevalence rate of 

polyparasitism could be attributed also to improved sanitation and hygiene in 

schools through the provision of water and modern toilet facilities by the State 

Government. Although, the prevalence of multiple infections was low, previous 

findings suggested that this may have dangerous effect on the health of an 

infected child suffers double morbidity (Tchuem-Tchunte et al., 2003), like severe 

abdominal pain and developmental deficits in schoolchildren (Nematian et al., 

2008; Oninla et al., 2010). 

Light intensity predominated in various specific helminth infections. This could 

explain why there was no relationship between anthropometric measurements 

and prevalence of intestinal parasitic infection and the implication is that most of 

the children may have suffered acute infections. It had been reported that 

children who experience heavy infection intensity are at higher risk of suffering 

from higher degree of morbidity (Ramdath et al., 1995).  

The intensity of intestinal helminths infection varied (P<0.05) from one location to 

another. This agrees with the finding of Quihui-Cota et al. (2004), in Mexican 

schoolchildren. Variations in intensity could be attributed to life style, cultural 

differences, host factors such as, variability in susceptibility and immunological 

response to parasite invasion (Mcsharry et al., 1999).   
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Determination of Relationship between Intestinal Parasitic Infections and 

Anthropometric Indices among Children Studied 

Many researchers have linked intestinal parasitic infections (mostly helminthes) 

with an increased risk of protein- energy malnutrition and growth deficits in 

children, low pregnancy weight gain and intrauterine growth retardation followed 

by low birth weight (Rodriguez-Morales et al., 2006; Opara  et al., 2012). 

Intestinal parasitic infections may aid malnutrition by several mechanisms. These 

include impaired nutrient absorption resulting to infection and reduction of 

appetite (Stephenson et al., 2000b). 

Prevalence of malnutrition (31.3%) observed in the present study was far above 

the observation of WHO (2014) that reported that one out of six (16.6%) children 

in developing countries show signs of malnutrition. This study was in line with 

24% prevalence reported by Amuta et al. (2008) and 30.0% prevalence reported 

by Opara et al. (2012).  

Stunting (under-height) was the most prevalent (26.0 %) type of malnutrition 

recorded in the study areas, followed by under-weight (4.0%) and wasting 1.4%.  

This was supported by the findings of Opara et al. (2012), who observed under-

height as the most prevalent manifestation of malnutrition in urban school-aged 

children in Nigeria, was not in line with the findings of Kidane et al. (2014), who 

reported under-weight as the highest manifestation of malnutrition.   

Prevalence of intestinal parasitic infections was 16.7% among children used for 

anthropometric study, this low prevalence of intestinal parasitic infections could 

explain the reason for insignificant relationship between malnutrition and 

prevalence of intestinal parasitic infections. Malnutrition   was significantly higher 

(p=0.005) higher (42.9%) in children infected with Ascaris lumbricoides, 

hookworm (21.4%) and E. coli (21.4%). Ascaris lumbricoides and hookworm 

infections have been significantly associated with malnutrition (Opara et al., 

2012; Unachukwu and Nwakanma, 2014), even though malnutrition was not 

associated with intestinal parasitic infection in the present study. 
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It has been reported that intestinal parasitic infections can interfere with growth 

and development of a child (Opara  and Udoidung, 2003 ), though there was 

relatively low degree of malnutrition and insignificant association with intestinal 

parasitic infections, underweight and wasting found in few children (4.0% and 

1.3% respectively) could be as a result of other factors like poverty and other 

infections.  

The total prevalence of stunting was 26.0% and it was not associated with 

intestinal parasitic infections in the study area. Intestinal parasitic infections are 

not the only cause of malnutrition in children, the etiology of malnutrition are 

multifactorial,  for example, stunting is mostly due long-term poor nutritional 

intake and is the best indicator of growth retardation in children over long period 

of time (Unachukwu and Nwakanma, 2014). Other categories of malnutrition 

(under-weight and wasting) had no association with intestinal parasitic infections 

in both infected and uninfected children (P>0.05). 

Anthropometric values of children showed that most of the children infected with 

intestinal parasitic infections had normal anthropometric parameters. The impact 

of intestinal parasitic infections depends on the prevalence rate and intensity of 

infection (Stephenson et al., 2000a). The prevalence (16.7%) obtained in the 

present study was below the prevalence suggested by Stephenson et al. 

(2000b). Low prevalence of intestinal parasitic infections could also explain why 

there was insignificant relationship between intestinal parasitic infections and 

prevalence of malnutrition. 

 Secondly, majority of the children (71.4%) had light infection, low intensities of 

intestinal parasitic are known to cause minimal or no clinical impact (Ilechukwu et 

al., 2014). Stephenson et al. (2000b) was of the view that relationship between 

helminth infections and nutritional status of young children in a population should 

be over looked in communities where the prevalence is below 20%. This study 

suggested that reduction in growth (weight and height) was not associated with 
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intestinal parasitic infection in the study areas, it could be due to other health 

problems and poverty. 

The prevalence of severe-under-height (stunting) which means slow growth of 

the skeletal system was not significantly higher (12.4%) in uninfected children 

than in infected children (10.0%), also there was no variation in moderate-under-

weight in infected and non-infected children(Table 10). The observation of under-

weight in non-infected children is a clear indication that it was not associated with 

intestinal parasitic infection in the study area. It could be because of low socio-

economic status of the respondents that may have resulted to protein energy 

malnutrition. 

There was no significant difference between stunting, under-weight and wasting 

in both infected and uninfected children with respect to sex at P>0.05.  This 

supports the fact that intestinal parasitic infections occur regardless of sex.   

Similarly, there was no significant relationship (P>0.05) between prevalence of 

intestinal parasitic infections and prevalence of stunting and underweight in 

infected children with respect to age (Table 16-17). This means that all the 

infected children within age brackets used for the investigation in the study area 

had equal chances of becoming malnourished. This agrees with the report of 

Unachukwu and Nwakanma (2014). In uninfected children, age was associated 

(P<0.05) with stunting, but was not associated with under-weight and wasting 

(P>0.05). 

Relationship between malnutritional indicators (stunting and under-weight) and 

locations was not significant (P>0.05) in infected children (Tables 21-22). This 

implied that in these two Zones in Imo State, malnutrition occurred irrespective of 

location. The higher prevalence of stunting (although insignificant) recorded in 

Oweri zone (rural and urban) could due to other factors like poor feeding. There 

is higher availability of agricultural produce in Orlu zone than in Owerri zone. A 

place like Ohaji/Egbema in Orlu is the food basket of Imo that supplies food to 

other communities in Imo State and beyond. Secondly, it could due to increasing 
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rate of migration to Owerri urban as the seat of administration of the state, which 

might have resulted to over population, which can bring about reduction in food 

availability. 

Surprisingly, it was not same for uninfected, in uninfected children, malnutritional 

indicators (stunting and under-weight) varied significantly (P<0.05) with respect 

to location. Although malnutrition did not vary with respect to location in infected 

children, factors such as differences in socio-demographic and cultural 

differences may have contributed to this variation.   

Result of prevalence of malnutrition in children used for anthropometric (both 

infected and non-infected) with respect to parents‟ occupation revealed 

malnutrition was insignificantly higher (P >0.05) in children whose parents are 

artisans, followed by children whose parents are self-employed (Table 25). This 

is in line with the findings of Al AReza et al. (2014), but disagrees with the report 

of Vella et al. (1992) who found an association between malnutrition and parents 

occupation. 

Prevalence of Anaemia with Respect to Number of Co-infections, Location 

and Type of Parasite Isolated from Infected Children in the Study Areas. 

The total prevalence of anemia among infected and non-infected children was 

17.4%. Anaemia was insignificantly higher (P>0.05) in infected children than non-

infected children. This was in conformity with the study conducted by Orji (2015), 

in Uli, Ihiala Local government Area, Anambra State. 

The total prevalence of anaemia in infected children was 21.1% (Table 27).  This 

prevalence was lower when compared  with 50% prevalence reported by 

Ehiaghe et al. (2013),  in infected children in Okada, Edo State and also 

prevalence of 32.8% observed by Leal et al. (2011), in Pernambuco, Norestede 

Brazil.  

The number of species of intestinal parasite (either single or co-infection) found 

in an infected child was significantly associated with prevalence of anaemia 
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(P<0.05) (Table 27). Higher prevalence of anaemia was reported in children that 

had multiple infections. This was in line with the findings of Ehiaghe et.al. (2013), 

who reported higher prevalence of anemia in children infected with multiple 

intestinal parasites. The higher prevalence observed in children who had double 

infection could be as a result of impact of double morbidity due to multiple 

parasite infections.  

Anemia in infected children varied significantly with respect to location (P<0.05). 

The highest prevalence (14.5%) of moderate anaemia recorded in Orlu rural 

areas could be attributed to socioeconomic factors such poverty and household 

size. 

The association between low hemoglobin and parasite positivity seems possible 

because intestinal parasites are lodged in the duodenum and jejunum, the site of 

iron absorption (Rarness, 1992). Hookworm infection could predispose an 

infected child to anaemia due to feeding activities of hookworm parasite (Kazora 

and Mahm, 1992).  

Relationship Between Intensity of Intestinal Parasitic Infections, 

Malnutrition, and Anaemia 

On the association between varying intensity of helminth infection and indicators 

of malnutrition, malnutrition was not significantly (P>0.05) higher in children that 

heavy and moderate intensity of helminth infection than those that recorded light 

intensity of helminth infection. This finding is contrary to the report of Stephenson 

et al. (2000b), who observed that the impact of intestinal parasitic infections 

depends on the intensity of infection.  

With regard to relationship between intensity of intestinal helminth infection and 

prevalence of anemia, there was a significant association (P<0.05) between 

varying intensity of helminth infections and prevalence of anemia in the study 

area (Table 31). This finding corroborates with that of Ramdath et al.  (1995) who 
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reported higher prevalence of anemia in children who were heavily infected with 

intestinal parasite.  

 

5.1 Summary of Findings 

1. The overall prevalence of intestinal parasitic infections in Owerri and Orlu zones of 

Imo State was 19.3%. 

2. Eight (8) intestinal parasites were indentified in all the study areas. 

3. Entamoeba histolytica was the most prevalent intestinal parasites (7.7%) followed by 

Ascaris lumbricoide (3.8%). The least prevalent intestinal parasite was 

Strongyloides stercoralis (0.2%).  

4. The prevalence of intestinal parasitic infections was not significant (P>0.05), with 

respect to location, in Orlu rural (23.1%) than in Owerri rural (21.0%), similarly, 

prevalence of intestinal parasitic infections was also not significantly (P>0.05) 

higher in Orlu urban (18.3%) than Owerri urban (15.0%). The prevalence of 

intestinal parasitic infections was not higher in rural areas than urban areas 

(P.0>05). 

5. The prevalence of double infection was 45(3.8%), no child had triple infection. 

6. Majority (73.4%) of the children had light intensity. 

 7. The prevalence of malnutrition was 31.3%, 

8. Seven (7) intestinal parasites were recorded in children used for anthropometric 

study with a prevalence of 16.7%.  

9. There was no variation between prevalence of stunting, under-weight, wasting in 

infected and non-infected children at P<0.05 

10. There was no variation in prevalence all categories of malnutrition among infected 

children used for anthropometric with respect to sex, age and location.  



142 
 

11. In uninfected children, age was associated (P<0.05) with wasting, but was not 

associated with stunting and under-weight (P<0.05)  

12. There was no statistically significant relationship between parents‟ occupation and 

prevalence of malnutrition (P>0.05). 

13.  The prevalence of anemia was significantly (P<0.05) higher in Orlu rural than 

other areas studied. 

14. The total prevalence of anaemia in children was 17.4%, anaemia was not 

significantly (P>0.05) higher in infected (21.1%) than uninfected (16.5%). 

Prevalence of severe and moderate anaemia were higher (2.2% and 9.1% 

respectively) in children that had double infection than those that had single 

infection (0.0% and 8.0% respectively). 

16. Severe anemia was only recorded in children infected with hookworm, and highest 

prevalence (40.0%) of moderate anaemia was found in children infected with 

Taenia spp.  

17. Malnutrition was insignificantly (p=0.319) higher in children who had heavy and 

moderate intensity of helminth infection than those that recorded light intensity. 

18. There was a significant association (p= 0.005) between intensity of helminth 

infections and prevalence of anaemia 

5.2 Recommendations 

Considering the public health significance (morbidity and mortality)   of intestinal 

parasitic infections in Nigeria and other developing countries, public health 

scientist should continue to encourage the sustenance  of mass drug 

administration, which already exists in the study area, by advising incoming 

government on the need for continuity. 

The effective of deworming programmes may be affected by cultural and 

religious beliefs, whereby some families do not accept free deworming 
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programme. This problem should be addressed intensively through public health 

enlightment programmes. 

The government and Non-Governmental Organisation should ensure   that 

potable water such as tap water is provided in both rural and urban areas as 

borehole water, which was the major source of water in the study areas, was not 

available to all homes.   

There is need for mass health educational programmes in the form of training or 

campaign on the ways of preventing intestinal parasitic infections. Public 

enlightment programmes can be extended to the use of radio and television 

messages, and use of bill boards 

Medical test for identification of intestinal worm should be accompanied with 

some haematological test such as pack cell volume and haemoglobin level 

because of its association with anaemia  

5.3 Conclusion 

This study showed that there was moderately low prevalence (19.3%) of 

intestinal parasitic infections in Orlu and Owerri zones. The lower prevalence 

(when compared with other studies in Imo State) recorded in the study areas, 

has really demonstrated the impact of improved hygiene, provision of potable 

water and free deworming programmes by the present government and Non 

Governmental Organizations on the prevalence of intestinal parasitic infections. 

Intestinal parasitic infections did not vary with respect to location (urban/urban 

and rural/rural) while there was variation in urban/ rural locations. Malnutrition 

was not associated with intestinal parasitic infections in this present study. The 

fact that majority of the children had light intensity could be responsible for this 

non-association as the impact of intestinal parasitic infections depends on the 

prevalence rate and intensity of infection. Malnutrition recorded in the study might 

be due other factors like poor nutrition, poverty and other diseases. This study 

showed that malnutrition occurs regardless of sex and age among school-aged 
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children. Intestinal parasitic infections were not associated with anemia in the 

study areas. The number species (single or double) of intestinal parasite found in 

an infected child was associated with prevalence of anaemia.  Anaemia in 

infected children varied significantly with respect to location. There was no 

association between intensity and malnutrition, while there was an association 

between varying intensity of helminth infections and prevalence of anemia in the 

study area. Intestinal parasitic infections are still threatening developing 

countries. 
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    APPENDIX II 

Department of Parasitology and  Entomology, 

 School of Biological Sciences 

Nnamdi Azikiwe University, Awka,  

Anambra State 
 

Dear Sir/Madam, 

INFORMED CONSENT 

I am a Ph.D student of the above named Institution of higher learning on a 

research. I am carrying out a research on “Effects of Intestinal Parasitic 

Infections on Nutritional Status of Primary School Children in Orlu and Owerri 

Zones, Imo State, Nigeria. 

 
Your child/ward has been selected through random process to provide  blood 

and stool sample and information for the study.  The test will be free and result 

will be issued to them at the end.  Ethical clearance has been obtained from 

Ethical Committee of Imo State Specialist Hospital Umuguma, Owerri Imo State 

for the commencement of this study. Public Health Department, Ministry of 

Health are aware of this study have given their approval.  

 

 I humbly seek your consent and assistance in completing this research work.  I 

plead with you to answer all necessary questions as accurately and honestly as 

possible. All information provided will be kept confidential.  
 

Kindly give your consent by signing your name and signature in the space 

provided below. 

Thank you for the anticipated co-operation  

Name of parents………………………………….. Signature………………………. 

………………………………    ………………………… 
Esomonu Onyenonachi.c    Prof. O.C Nwaorgu 
Student Researcher      Supervisor 
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APPENDIX III- RAW 

 

7Location     Orlu -Rural (OL)             

 

NO INFECTED                 

HELMINTHS Intensity PROTOZOA Intensity 

Hb 

(g/dl) AGE SEX 

WEIGHT 

(kg) 

HEIGHT 

(m) 

7 Hookworm 800     12.6 10 M 35 1.37 

23     E. histolytica 720 13.3 8 F 24 1.19 

65     

E. histolytica 1920 

10.6 9 F 24 1.24 G.lamblia 1280 

48     E.histo 1680 10.3 9 M 27 1.32 

64 A. Lumbricoides 160     10.6 9 F 25 1.27 

22     E. histolytica 880 13.3 9 F 26 1.24 

56     G.lamblia 3280 13 8 M 23 1.21 

49     G.lamblia 960 10.6 7 F 31 1.21 

50 T. trichiura 1200     10 7 F 19 1.17 

39     E. histolytica 640 9.3 13 F 19 1.09 

9     

E. histolytica 1040 

11.3 10 M 30 1.34 E.coli 1680 

44     E. histolytica 1440 11 9 M 26 1.27 
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111 Hookworm 2000   1880 9 13 M 22 1.21 

121     E. histolytica 1280 10.6 6 M 21 1.09 

113     E. histolytica 840 8.3 5 M 19 1.01 

126     E.coli 4800 10.6 6 M 20 1.09 

76 A. lumbricoides 1960     10.6 12 M 35 1.42 

105     

E. histolytica 4080 

10.6 9 F 21 1.21 E.coli 6080 

75     E. histolytica 720 10 11 M 32 1.39 

74     G.lambia 4800 11.3 12 M 41 1.42 

83     E. histolytica 1120 10.6 11 M 33 53.5 

84     E.coli 1560 11 12 F 36 1.43 

98     E. histolytica 2080 11 9 F 24 1.24 

97     G.lambia 2800 10.3 11 M 34 1.42 

30     E. histolytica 600 10.6 8 F 26 1.21 

13     E.coli 1280 13 9 M 30 1.29 

129 

Ascaris 

lumbricoides 8000     10 7 F 30 1.32 

34 Taenia spp 320     9 6 M 26 1.06 

11 S. stercoralis 480     13 8 F 27 1.24 

52 Taenia spp 160     11 9 F 26 1.27 

134 Hookworm 800     12.6 10 M 35 1.37 
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257     E. histolytica 720 13.3 8 F 24 1.19 

138     

E. histolytica 1920 

10.6 9 F 24 1.24 G.lamblia 1280 

145     E. histolytica 1680 31 9 M 27 1.32 

167 

Ascaris 

lumbricoides 200     32 9 F 25 1.27 

181     E. histolytica 800 13.3 9 F 26 1.24 

193     G.lamblia 3280 13 8 M 23 1.21 

167     G.lamblia 920 10.6 7 F 31 1.21 

213 T. trichuria 1200     12.3 7 F 19 1.17 

221     E. histolytica 14560 9.3 13 F 19 1.09 

230     

E.histo 1040 

11.1 10 M 30 1.34 E.coli 1680 

232     E. histolytica 1440 11 9 M 26 1.27 

240 

Ascaris 

lumbricoides 2000   1800 9 13 M 22 1.21 

243     E. histolytica 1200 10.6 6 M 21 1.09 

244     E. histolytica 840 9.3 6 M 20 1.09 

247     E.coli 120 10.6 6 M 20 1.09 

173 

Ascaris 

lumbricoides 1960     10.6 12 M 35 1.42 
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256     

E. histolytica 4000 

10.6 9 F 21 1.21 E.coli 6080 

131     E. histolytica 720 10 11 M 32 1.39 

139     G.lamblia 4800 11.3 12 M 41 1.42 

210     E. histolytica 960 10.6 11 M 33 53.5 

141     E.coli 1120 11 12 F 36 1.43 

219     E. histolytica 2080 11 9 F 24 1.24 

227     G.lambia 2840 10.3 11 M 34 1.42 

214     E. histolytica 600 10.6 8 F 26 1.21 

190     E.coli 1230 13 9 M 30 1.29 

204 

Ascaris 

lumbricoides 8000     10 7 F 30 1.32 

196 Taenia spp 320     8.6 6 M 26 1.06 

167 S. stercoralis 480     13 8 F 27 1.24 

199 Taenia spp 160     11 9 F 26 1.27 

279 Hookworm 160     10.6 9 F 25 1.25 

280     E. histolytica 880 13.3 9 F 26 1.24 

284     G.lambia 3480 13 8 M 23 1.21 

289     G.lambia 920 10.6 7 F 31 1.19 

291 

Ascaris 

lumbricoides 1160     12.3 7 F 19 1.16 
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300     E. histolytica 600 9.3 13 F 19 1.09 

294     

E. histolytica 1040 

11 10 M 30 1.34 G.lambia 1680 

265     E. histolytica 1440 11 9 M 26 1.27 

NO T. trichiura 1840   

 

9 13 M 22 1.21 

          

  

Prevalence =  23.2% 

 

 

 

 

 

 

 

 

 

 

 



170 
 

APPENDIX IV 

PICTURE OF INTESTINAL PARASITES IDENTIFIED 

 

 

 

 

 

 

 

   Plate 1: Egg of Trichuris Trichiura  
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        Plate 2: Cyst of E. histolytica  

 

 

 

 

 

 

 

 

 

Plate 3: Cyst of E. coli 
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Plate 4: Egg of hookworm 

 

 

 

Plate 5: Ovum of Ascaris lumbricoides  
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Plate 6: Larva of Strongyloides stercoralis  

 

 

 

 

Plate7: Slides for Microscopy  
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APPENDIX V 

STATISTICAL ANALYSIS 

 
 

 
 

 
 
Frequencies 
 

6 2 1 5 2 1 0 17

35.3% 11.8% 5.9% 29.4% 11.8% 5.9% .0% 34.0%

3 0 1 8 2 6 1 21

14.3% .0% 4.8% 38.1% 9.5% 28.6% 4.8% 42.0%

3 0 1 3 4 1 0 12

25.0% .0% 8.3% 25.0% 33.3% 8.3% .0% 24.0%

12 2 3 16 8 8 1 50

24.0% 4.0% 6.0% 32.0% 16.0% 16.0% 2.0% 16.6%

5 - 7

8 - 10

11 - 13

Age group

(years)

Total

Ascaris

lumbricoides

Trichuris

trichuira Hookworm E. histolytica G. lambia E. coli

Taenia

spp

Kind

Total

14.221 12 .287Pearson Chi-Square

Value df p-value

Age group (years)

89 29.7

149 49.7

62 20.7

300 100.0

5 - 7

8 - 10

11 - 13

Total

Frequency Percentage (%)
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Occupation * Intestinal parasitic infection Crosstabulation

8 8

100.0% 100.0%

2 2

100.0% 100.0%

7 7

100.0% 100.0%

9 9

100.0% 100.0%

13 13

100.0% 100.0%

10 10

100.0% 100.0%

1 1

100.0% 100.0%

50 50

100.0% 100.0%

Civil servant

Health worker

Farmer

Trader (petty)

Business man/self

employed

Artisan

Others

Occupation

Total

Present

Intestinal

parasitic

infection

Total

Occupation

89 29.7

11 3.7

8 2.7

21 7.0

60 20.0

86 28.7

22 7.3

3 1.0

300 100.0

Civil servant

Health worker

Clergy

Farmer

Trader (petty)

Business man/self employed

Artisan

Others

Total

Frequency Percent
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Frequencies 
 

 
 
Crosstabs 
 
Height for age * Intestinal parasitic infection 
 

6 2 8

75.0% 25.0% 100.0%

2 0 2

100.0% .0% 100.0%

6 1 7

85.7% 14.3% 100.0%

6 3 9

66.7% 33.3% 100.0%

9 4 13

69.2% 30.8% 100.0%

8 2 10

80.0% 20.0% 100.0%

1 0 1

100.0% .0% 100.0%

38 12 50

76.0% 24.0% 100.0%

Civil servant

Health worker

Farmer

Trader (petty)

Business man/self employed

Artisan

No response

Occupation

Total

Well

nourished Malnourished

Prevalence of malnutrition

Total

2.158 6 .905Pearson Chi-Square

Value df p-value

Height for age

11 3.7

211 70.3

42 14.0

36 12.0

300 100.0

Over height

Normal height

Moderately under-height

Severely under-height

Total

Valid

Frequency Percent
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Weight for age * Intestinal parasitic infection 
 

 
 

 
 
Weight for height * Intestinal parasitic infection 
 

1 10 11

2.0% 4.0% 3.7%

37 174 211

74.0% 69.6% 70.3%

7 35 42

14.0% 14.0% 14.0%

5 31 36

10.0% 12.4% 12.0%

50 250 300

100.0% 100.0% 100.0%

Over height

Normal height

Moderately under-height

Severely under-height

Height

for age

Total

Present Absent

Intestinal parasitic

infection

Total

Chi-Square Tests

.769 3 .857Pearson Chi-Square

Value df p-value

3 14 17

6.0% 5.6% 5.7%

45 226 271

90.0% 90.4% 90.3%

1 9 10

2.0% 3.6% 3.3%

1 1 2

2.0% .4% .7%

50 250 300

100.0% 100.0% 100.0%

Over weight

Normal weight

Moderately underweight

Severely underweight

Weight

for age

Total

Present Absent

Intestinal parasitic

infection

Total

Chi-Square Tests

1.933 3 .587Pearson Chi-Square

Value df p-value
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50 246 296

100.0% 98.4% 98.7%

0 4 4

.0% 1.6% 1.3%

50 250 300

100.0% 100.0% 100.0%

Well nourished

Severely malnourished

Weight for

height

Total

Present Absent

Intestinal parasitic

infection

Total

Chi-Square Tests

.811 1 .368Pearson Chi-Square

Value df p-value

Crosstab

0 1 1

.0% 3.4% 2.0%

16 21 37

76.2% 72.4% 74.0%

2 5 7

9.5% 17.2% 14.0%

3 2 5

14.3% 6.9% 10.0%

21 29 50

100.0% 100.0% 100.0%

4 6 10

3.5% 4.4% 4.0%

79 95 174

68.7% 70.4% 69.6%

19 16 35

16.5% 11.9% 14.0%

13 18 31

11.3% 13.3% 12.4%

115 135 250

100.0% 100.0% 100.0%

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Over height

Normal height

Moderately under-height

Severely under-height

Height

for age

Total

Over height

Normal height

Moderately under-height

Severely under-height

Height

for age

Total

Intestinal

parasitic infection

Present

Absent

Male Female

Sex

Total
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Weight for age * Sex 
 

 
 

Chi-Square Tests

1.931a 3 .587

2.308 3 .511

.288 1 .591

50

1.343b 3 .719

1.342 3 .719

.028 1 .868

250

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Intestinal

parasitic infection

Present

Absent

Value df

Asymp. Sig.

(2-sided)

6 cells (75.0%) have expected count less than 5. The minimum expected

count is .42.

a. 

1 cells (12.5%) have expected count less than 5. The minimum expected

count is 4.60.

b. 

Crosstab

1 2 3

4.8% 6.9% 6.0%

18 27 45

85.7% 93.1% 90.0%

1 0 1

4.8% .0% 2.0%

1 0 1

4.8% .0% 2.0%

21 29 50

100.0% 100.0% 100.0%

4 10 14

3.5% 7.4% 5.6%

107 119 226

93.0% 88.1% 90.4%

3 6 9

2.6% 4.4% 3.6%

1 0 1

.9% .0% .4%

115 135 250

100.0% 100.0% 100.0%

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Over weight

Normal weight

Moderately underweight

Severely underweight

Weight

for age

Total

Over weight

Normal weight

Moderately underweight

Severely underweight

Weight

for age

Total

Intestinal

parasitic infection

Present

Absent

Male Female

Sex

Total
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Weight for height * Sex 
 

 
 

 
 

Chi-Square Tests

2.928a 3 .403

3.639 3 .303

2.011 1 .156

50

3.632b 3 .304

4.098 3 .251

.842 1 .359

250

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Intestinal

parasitic infection

Present

Absent

Value df

Asymp. Sig.

(2-sided)

6 cells (75.0%) have expected count less than 5. The minimum expected

count is .42.

a. 

4 cells (50.0%) have expected count less than 5. The minimum expected

count is .46.

b. 

Crosstab

21 29 50

100.0% 100.0% 100.0%

21 29 50

100.0% 100.0% 100.0%

112 134 246

97.4% 99.3% 98.4%

3 1 4

2.6% .7% 1.6%

115 135 250

100.0% 100.0% 100.0%

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Count

% within Sex

Well nourishedWeight for

height

Total

Well nourished

Severely malnourished

Weight for

height

Total

Intestinal

parasitic infection

Present

Absent

Male Female

Sex

Total

Chi-Square Tests

.b

50

1.376c 1 .241

.446 1 .504

1.415 1 .234

.337 .253

1.371 1 .242

250

Pearson Chi-Square

N of Valid Cases

Pearson Chi-Square

Continuity Correctiona

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Intestinal

parasitic infection

Present

Absent

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Computed only for a 2x2 tablea. 

No statistics are computed because Weight for height is a constant.b. 

2 cells (50.0%) have expected count less than 5. The minimum expected count is 1.84.c. 
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CROSSTABS 
  /TABLES=HA2 WA2 WH2  BY Agegroup 
  /FORMAT= AVALUE TABLES 
  /STATISTIC=CHISQ 
  /CELLS= COUNT COLUMN 
  /COUNT ROUND CELL . 
 
Crosstabs 
 
[DataSet1] I:\MRS IHEJIRIKA NEW\MRS IHEJIRIKA (B).sav 
 
Height for age * Age group (years) 
 

 
 

Crosstab

1 0 0 1

5.9% .0% .0% 2.0%

13 18 6 37

76.5% 85.7% 50.0% 74.0%

1 2 4 7

5.9% 9.5% 33.3% 14.0%

2 1 2 5

11.8% 4.8% 16.7% 10.0%

17 21 12 50

100.0% 100.0% 100.0% 100.0%

6 4 0 10

8.3% 3.1% .0% 4.0%

45 98 31 174

62.5% 76.6% 62.0% 69.6%

8 15 12 35

11.1% 11.7% 24.0% 14.0%

13 11 7 31

18.1% 8.6% 14.0% 12.4%

72 128 50 250

100.0% 100.0% 100.0% 100.0%

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Over height

Normal height

Moderately under-height

Severely under-height

Height

for age

Total

Over height

Normal height

Moderately under-height

Severely under-height

Height

for age

Total

Intestinal

parasitic infection

Present

Absent

5 - 7 8 - 10 11 - 13

Age group (years)

Total
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Weight for age * Age group (years) 
 

 
 

Chi-Square Tests

8.746a 6 .188

8.472 6 .206

2.357 1 .125

50

15.385b 6 .017

15.971 6 .014

.478 1 .489

250

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Intestinal

parasitic infection

Present

Absent

Value df

Asymp. Sig.

(2-sided)

9 cells (75.0%) have expected count less than 5. The minimum expected

count is .24.

a. 

2 cells (16.7%) have expected count less than 5. The minimum expected

count is 2.00.

b. 

Crosstab

3 0 0 3

17.6% .0% .0% 6.0%

13 21 11 45

76.5% 100.0% 91.7% 90.0%

1 0 0 1

5.9% .0% .0% 2.0%

0 0 1 1

.0% .0% 8.3% 2.0%

17 21 12 50

100.0% 100.0% 100.0% 100.0%

8 5 1 14

11.1% 3.9% 2.0% 5.6%

60 119 47 226

83.3% 93.0% 94.0% 90.4%

3 4 2 9

4.2% 3.1% 4.0% 3.6%

1 0 0 1

1.4% .0% .0% .4%

72 128 50 250

100.0% 100.0% 100.0% 100.0%

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Over weight

Normal weight

Moderately underweight

Severely underweight

Weight

for age

Total

Over weight

Normal weight

Moderately underweight

Severely underweight

Weight

for age

Total

Intestinal

parasitic infection

Present

Absent

5 - 7 8 - 10 11 - 13

Age group (years)

Total
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Weight for height * Age group (years) 
 

 
 

Chi-Square Tests

11.514a 6 .074

12.078 6 .060

3.439 1 .064

50

8.920b 6 .178

8.530 6 .202

1.074 1 .300

250

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Intestinal

parasitic infection

Present

Absent

Value df

Asymp. Sig.

(2-sided)

9 cells (75.0%) have expected count less than 5. The minimum expected

count is .24.

a. 

8 cells (66.7%) have expected count less than 5. The minimum expected

count is .20.

b. 

Crosstab

17 21 12 50

100.0% 100.0% 100.0% 100.0%

17 21 12 50

100.0% 100.0% 100.0% 100.0%

68 128 50 246

94.4% 100.0% 100.0% 98.4%

4 0 0 4

5.6% .0% .0% 1.6%

72 128 50 250

100.0% 100.0% 100.0% 100.0%

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Count

% within Age

group (years)

Well nourishedWeight for

height

Total

Well nourished

Severely malnourished

Weight for

height

Total

Intestinal

parasitic infection
Present

Absent

5 - 7 8 - 10 11 - 13

Age group (years)

Total
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Location * Height for age 
 

 
 

Chi-Square Tests

.a

50

10.050b 2 .007

10.120 2 .006

7.012 1 .008

250

Pearson Chi-Square

N of Valid Cases

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Intestinal

parasitic infection

Present

Absent

Value df

Asymp. Sig.

(2-sided)

No statistics are computed because Weight for height is a constant.a. 

3 cells (50.0%) have expected count less than 5. The minimum expected

count is .80.

b. 

Crosstab

0 6 1 2 9

.0% 66.7% 11.1% 22.2% 100.0%

0 9 5 2 16

.0% 56.3% 31.3% 12.5% 100.0%

0 10 0 0 10

.0% 100.0% .0% .0% 100.0%

1 12 1 1 15

6.7% 80.0% 6.7% 6.7% 100.0%

1 37 7 5 50

2.0% 74.0% 14.0% 10.0% 100.0%

2 49 10 5 66

3.0% 74.2% 15.2% 7.6% 100.0%

1 30 14 14 59

1.7% 50.8% 23.7% 23.7% 100.0%

7 48 5 5 65

10.8% 73.8% 7.7% 7.7% 100.0%

0 47 6 7 60

.0% 78.3% 10.0% 11.7% 100.0%

10 174 35 31 250

4.0% 69.6% 14.0% 12.4% 100.0%

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Owerri urban

Owerri rural

Orlu urban

Orlu rural

Location

Total

Owerri urban

Owerri rural

Orlu urban

Orlu rural

Location

Total

Intestinal

parasitic infection

Present

Absent

Over height Normal height

Moderately

under-height

Severely

under-height

Height for age

Total
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Location * Weight for age 
 

 
 

Chi-Square Tests

12.108a 9 .207

13.471 9 .142

4.272 1 .039

50

29.914b 9 .000

29.271 9 .001

.744 1 .389

250

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Intestinal

parasitic infection

Present

Absent

Value df

Asymp. Sig.

(2-sided)

12 cells (75.0%) have expected count less than 5. The minimum expected

count is .18.

a. 

4 cells (25.0%) have expected count less than 5. The minimum expected

count is 2.36.

b. 

Crosstab

0 9 0 0 9

.0% 100.0% .0% .0% 100.0%

0 15 1 0 16

.0% 93.8% 6.3% .0% 100.0%

2 8 0 0 10

20.0% 80.0% .0% .0% 100.0%

1 13 0 1 15

6.7% 86.7% .0% 6.7% 100.0%

3 45 1 1 50

6.0% 90.0% 2.0% 2.0% 100.0%

2 60 4 0 66

3.0% 90.9% 6.1% .0% 100.0%

1 55 3 0 59

1.7% 93.2% 5.1% .0% 100.0%

10 53 1 1 65

15.4% 81.5% 1.5% 1.5% 100.0%

1 58 1 0 60

1.7% 96.7% 1.7% .0% 100.0%

14 226 9 1 250

5.6% 90.4% 3.6% .4% 100.0%

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Owerri urban

Owerri rural

Orlu urban

Orlu rural

Location

Total

Owerri urban

Owerri rural

Orlu urban

Orlu rural

Location

Total

Intestinal

parasitic infection

Present

Absent

Over weight

Normal

weight

Moderately

underweight

Severely

underweight

Weight for age

Total
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Location * Weight for height 
 

 
 

Chi-Square Tests

9.491a 9 .393

9.969 9 .353

.000 1 1.000

50

21.742b 9 .010

19.526 9 .021

1.684 1 .194

250

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Intestinal

parasitic infection

Present

Absent

Value df

Asymp. Sig.

(2-sided)

12 cells (75.0%) have expected count less than 5. The minimum expected

count is .18.

a. 

12 cells (75.0%) have expected count less than 5. The minimum expected

count is .24.

b. 

Crosstab

9 9

100.0% 100.0%

16 16

100.0% 100.0%

10 10

100.0% 100.0%

15 15

100.0% 100.0%

50 50

100.0% 100.0%

66 0 66

100.0% .0% 100.0%

59 0 59

100.0% .0% 100.0%

62 3 65

95.4% 4.6% 100.0%

59 1 60

98.3% 1.7% 100.0%

246 4 250

98.4% 1.6% 100.0%

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Count

% within Location

Owerri urban

Owerri rural

Orlu urban

Orlu rural

Location

Total

Owerri urban

Owerri rural

Orlu urban

Orlu rural

Location

Total

Intestinal

parasitic infection

Present

Absent

Well

nourished

Severely

malnourished

Weight for height

Total
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Chi-Square Tests

.a

50

5.788b 3 .122

6.531 3 .088

1.929 1 .165

250

Pearson Chi-Square

N of Valid Cases

Pearson Chi-Square

Likelihood Ratio

Linear-by-Linear

Association

N of Valid Cases

Intestinal

parasitic infection

Present

Absent

Value df

Asymp. Sig.

(2-sided)

No statistics are computed because Weight for height is a constant.a. 

4 cells (50.0%) have expected count less than 5. The minimum expected

count is .94.

b. 


