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ABSTRACT 

Soil Transmitted Hellninthes (STH) infection is an important but neglected tropical 

disease and a major cause of anaemia during pregnancy. STH infection has been well 

investigated among children while pregnant women have been given less attention. 

Investigating the association between STH and anaemia helps provide the needed 

evidence for providing interventions to reduce anaemia in pregnancy. This study was 

aimed to determine the prevalence and intensity of STH, factors associated with STH and 

also investigated the association between soil transmitted helminthes infection and 

anaemia among pregnant women attending Primary Health Care Centers (PHCC) at ldo 

and Akinyele Local Government Areas in Ibadan. 

A cross sectional study was conducted using the multistage sampling technique, in which 

326 pregnant women from six PIICC were studied, over a period of 12 weeks, a semi 

structured interviewer administered questionnaire was used to obtain information on the 

socio-demographic characteristics reproductive and antenatal health, medical history, 

environmental factors and hygiene practices among the pregnant women. Stool samples 

were collected and kato-katz technique of quantification was used to determine the 

presence of STII, capillary blood samples were taken and used to determine the PCV and 

the presence of malaria in the study participants. Data analysis was done using frequency 

distributions, chi-square for bivariate and binary logistic regression multivariate analysis, 

at 5% level of significance. 

Among participants mean age was 28.25 _!_ 5.6 years, 291 (89%) were married, 176 (54%) 

had at least secondary school education and 217 (66.8) were employed, Muslims were 

168(51.5) and Ch1istians 154 (47.2) with about two third of the women 217 (66.8) earning 
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below 10000 naira per annum. The prevalence of STH in this study was 13.8%, and 

common organisms were Ascaris lumbricoides 13.2%, Trichuris lrichiura 0.3% and 

hookworms 0.6% with no case of multiple infection. There was a single case of moderate 

infection of Ascaris lumbricoides with others being of light intensity. At multivariate 

logistic regression women who wore shoes in the house (OR=3.94, 95%CI= 1.70-9.15) 

were four times more likely to be infected with STH than women who did not wear shoes 

in the house. Similarly women who washed their hands with soap before eating (OR=0.43, 

95%CI=0.23-0.82) were 57% less likely to be infected with STH than the women who did 

not wash their hands before eating. There was a statistically significant association 

between STH infection and anaemia in the pregnant women in this study (OR= 2.13, 

95%CI= 1.13 - 4.01 p=0.0 18), after adjusting for malaria. 

/\I though the prevalence of this study was not up to the cutoff of 20% stipulated by WHO 

before it can be referred to as a disease of Public Health importance, anaemia was still 

significantly associated with STH infection. However, there is still a need for constant 

monitoring of STH infection in the semi-urban areas. 

KEYWORDS: Soil Transmitted Helminthes, Anaemia, Pregnant women 

Word count: 456 
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1.1 BACKGROUND 

CIIAJ>TER ONE 

INTRODUCTION 

Soil Transmitted Helminthes (STH) has affected about 2 billion people worldwide, and 

about 4 billion people are susceptible to this infection with 300 million people suffering 

severe morbidity that can lead to death.(Million et al., 2012). STH are intestinal worms 

infecting humans and are transmitted tlu·ough contaminated soil, there are three major soil 

transmitted helminthes that are of public health importance which are; Ascaris 

Lumbricoides, Trichuris Trichiura and hookwonn. Globally there are about 800-1000 

million cases of Ascaris lumbricoic/es reported, 700-900 million cases of Necator 

americanus and Ancylostoma duoc/enale reported and 500 million cases of Trichuris 

trichiura also reported (Gyorkos et al., 2004). 

The causes of helminthes infection is majorly lack of sanitation such as defecation in open 

places and lack of hand washing skills among residents of endemic areas (Strunz, 2014). 

STl J affect humans worldwide and the largest occurrence of STH are in the impoverished 

rural areas of sub-Saharan Africa, Latin America, Southern Asia and China (WHO, 2014). 

It is estimated that STI-I is responsible for about 40%, of the health burden of neolected 
0 

tropical diseases. (Million et al., 2012). The groups at risk are; preschool children, school­

age children, pregnant women and adults with high risk jobs such as miners (WHO, 

2015). 

Anaemia is defined as a decrease in the amount of red blood cells, or haemoglobin in the 

blood. In pregnancy, it is defined as having a haemoglobin level that is less than 11.0g/dl 
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1 n other to provide more epidemiological data on the association between STH and 

anaemia, to aid reduction in the burden of mortality and morbidity caused by Anaemia. 

1.2 PROBLEM STATEMENT FOR STUDY 

Globally according to WHO fact sheet on Anaemia, about 1.62 billion people whjch 

corresponds to 24.8% of the population have Anaemia, also regional estimates done by 

WHO has shown that the highest proportion of individuals with Anaemia are found in 

t\.frica, with about 65.8% pregnant women being anaemic, indicating that one in four 

people is affected by Anaemia. (Wl IO, 2005). HIV is a major contributor to maternal 

Anaemia, and there is significant evidence that shows that Anaemia in pregnancy can be 

I inked to HIV infection (Tolentino, 2007). Malaria is also a contributor to anaemia in 

pregnant women, with a very high rate being recorded in the sub-Saharan Africa (WHO, 

2005). 

STII infection in the sub-Saharan Africa has infected about 7 .5 million pregnant women 

(Nelly ct al, 2009). IJelminthcs infections such as hookworm, trichuriasis and 

schistosomiasis, have shown that they contribute to severe anaemia in patients through 

loss of blood and rnicronutrient deficiency (Mpairwe, 2014). Hookworm 1s a very 

important parasitic disease that affects the Disability Adjusted Life Years (DAL Ys), 

therefore, a high burden of hookworm eggs in an individual can lead to blood loss, to 

tackle hookworm infestation there will be a need to increase the haemoglobin level of the 

individual. The foetus requires a high amount of iron, when the iron intake of the woman 

is depleted, the woman becomes anaemic, the iron being transferred to the foetus through 
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the mother becomes limited and this can lead to deficiencies when the child 1s born 

especially cognitive impairment. (Mpairwe, 2014). 

Attention has been focused more on how to determine the relationship between Anaemia 

and STH among school children in Nigeria. Showning mostly the association between 

Anaemia and Malaria whjch has resulted in the routine administration of Intermittent 
' 

Preventive Therapy (IPT) and also the use of Insecticide Treated Bed Nets (ITN). 

However, little evidence on Soil Transmitted Helminthes and Anaemia among Pregnant 

Women, and intensity of infection is available in Nigeria. 

Therefore this study will help to determine the association between STH and Anaemia 

among pregnant women in the rural areas of Ido and Akinyele Local Government in 

Nigeria. WIIO has reconrn1ended that anthelminthic therapy should be included in the 

antenatal process of pregnant women. Stating that it helps to reduce worm burden, 

thereby, reducing anaemia in pregnancy related to worm burden. Therefore this study 

wants to help provide more evidence on STH infection in Nigeria in other to enhance the 

anthelminthic therapy. 

1.3 JUSTIFICATION FOR STUDY 

In sub-Saharan Africa, up to 24 million women become pregnant each year and due to 

behavioural and immune changes, a majority of these women are susceptible to parasitic 

infections that results in poor pregnancy outcomes. Hookworm infection, an important 

aetiological agent of anaemia in pregnant women, has been shown to have prevalence and 

intensity rates which vary by geographic region (Dreyfuss et al., 2000). The distribution of 

STI I in tropical regions particulrly in sub-Saharan Africa is high and hookworm infection 
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during pregnancy contribute significantly to the degree of Anaemia in mothers and their 

newborns. The prevalence and intensity of infection are especially high in developing 

countries among populations with poor environmental sanitation (Eijk et al., 2009). 

llelminthes infections contribute to severe Anaemia through blood loss and micronutrient 

deficiencies. (Stephenson et al., 2000) 

International guidelines have put in place by WHO (Anthehelminthic therapy) in other to 

reduce the increase in maternal mortality and morbidity among pregnant women caused 

by STH infection. Despite the effectiveness of this intervention programs to address 

conunon infections such as bookworm, schistosomiasis, it has not yet been widely adopted 

by these endemic areas. (McClure et al., 2014). 

However, there is a need for improvement m the health strategy for attainment of 

effective parasitic disease control programme, (Legesse,2008) pai1icularly in pregnant 

women. Therefore this study wants to provide evidence required for the necessary policy 

developing regarding the STH in pregnancy and its implication on anaemia related to 

STII infection. 

1.4 RESEARCll QUESTIONS 

1 . What is the Prevalence of Soi I Transmitted Helminthes infection among pregnant 

women in ldo and Akinyele local government areas of Ibadan, Oyo state? 

2. What are the Intensities of Soil Transmitted Helminthes Infection among pregnant

women in ldo and J\kinyele local government areas of Ibadan, Oyo state? 

3. What are the Risk Factors that are associated with Soil Transmitted Helminthes among

pregnant women living in Ido and Akinyele local government areas of Ibadan, Oyo state ? 
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4. Is there an Association between Soil Transmitted Helminthes and Anaemia among

pregnant women at Ido and Akinyele local government areas? 

5. What is the Prevalence of Anaemia among Pregnant women in Ido and Akinyele Local

government areas of Ibadan, Oyo state? 

1.5 OBJECTIVES OF THE STUDY 

1.5.1 Broad objective 

To determine the Prevalence, Intensity and the Risk Factors associated with Soil 

Transmitted Helminthes and Anaemia among pregnant women attending Primary Health 

Care Centers (PHCC) in Ida and Akinyele Local Government areas of Ibadan. 

l.5.2 Specific objectives

1. To determine the Prevalence of Soil Transmitted Helminthes among pregnant

women.

2. To determine the Intensity of the Soil Transmitted Helminthes among the pregnant

women.

3. To determine those factors associated with Soil Transmitted Helminthes infection

among pregnant women.

4. To determine the association between Soil Transmitted Helminthes and Anaemia

among pregnant women.

5. To determine the Prevalence of Anaemia among Pregnant women.

6 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



CHAPTER TWO 

LlTERATURE REVIEW 

2.1 Introduction 

Soil-transmitted helminthes infection (STH) is a condition caused by parasites called 

hclminthes, also known as intestinal worms. Of the 100 species of helminthes reported 

from the human intestinal tract the nematodes such as Ascaris Lumbricoides, Hookworm

and Trichuris Trichiura are the most common species (Cheesbrough, 2005). It is estimated

that at least one third of the world's population, is clu·onically affected by intestinal 

parasites and the prevalence of infection varies from one country to another and 

sometimes from one area to another in the same country (WHO, 2006). 

The public health importance of intestinal helminthes infections continues due to their 

effects on both the nutritional and the immune status of infected individuals, particularly 

those living in the tropical and subtropical areas (WJIO 2006). The prevention and control 

of these parasites are mainly by mass drug distribution. However, chemotherapy alone 

does not solve the problems, and the role of other measures such as sanitation and health 

education should also be considered, the success or failure of control measures may 

depend mainly on man's behavioral attitude and practices. Therefore, the participation of 

the community in active programme directed tm ards the improvement of their health and 

standard of living is of significantly importance (WHO, 2006). 
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2.2 Soil Transmitted Ilclminthcs ( THs) 

STHs infection varies based on geographical distribution, it has its highest prevalence in 

the tropical areas such as America, China, East Asia and sub Saharan Africa. There are 

four main types of STHs that are widely discussed about in most studies, these four 

hclminthes include; Roundworm (Ascaris lumbricoides), Whipworm (Trichuris trichiura), 

and the Anthropophilic hookworms (Necator americanus and Ancylostoma duodenale). 

Recent estimates done suggests that A. lumbricoides infects 1.221 billion people, T 

lrichh,ra 795 million, and hookworms infects 740 million (de Silva et al.. 2003). People at 

risk of STIIs infection are Preschool children, school-age children, women of child 

bearing age (including pregnant and breast feeding women) and adults in certain high risk 

occupation.(WHO, 2015). 

Types of Soil transmitted hclminthes 

I Jookworm (Ancylostoma duodena le and Necator americanus): Hookworms are parasitic 

blood sucking roundworms, they cause infections called ancylostomiasis and necatoriasis. 

When it occurs in pregnancy it can cause retardation in growth of the feotus, premature 

birth and low birth weight. The species of hookworm that affects human are Ancylostoma 

duodenale and Necator americanus, the major morbidity that is caused by hookworm is as 

a result of heavy intensity of hookworm infection, which leads to intestinal blood loss 
'

iron deficiency anaemia and protein malnutrition. (Bethany et al., 2006). 

Namericanus and A.duodenale eggs can be found in areas that arc warm and the soil is 

moist, about 576-747million individuals are infected with hookworm and out of these 

infected individuals 80million are severely infected (gasser et al., 2009). N.americanusis 
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found in America, sub Saharan Africa, and Asia, while A. duodenale is found in Europe 

and the Mediterranean, majority of the infected individuals are fow1d is the sub Saharan 

Africa and East Asia, with each region having about 198 million and 149 million infected 

individuals respectively. (Hotez et al., 2005). 

Whipworm (Trichuris Lrichiura): Tr;churis trichiura is a human whipworm, which is one 

of the types of helminthiasis and also a neglected tropical diseases which infects the 

human' s large intestine. The female T. trichi ura produces 2000-10000 single celled eggs 

per day, these eggs are deposited from the feaces to the soil, then 2 or 3 weeks later it 

becomes infective, this infective larva penetrates the villi and develops in the small 

intestine, these worms can live up to Syears. This infection is more common in warmer 

areas, whipworm eggs are transmitted from feaces to infected persons and theses are 

caused when an infected person defecates outside, or if untreated human feaces is used as 

fertilizer, the eggs can be ingested when dirty fingers or hands are put in the mouth 

through the consumption of vegetables or fruits that are not well cooked, washed or peeled 

(CDC, 2013). The worldwide distribution of Trichuris trichiura is estimated as 1 billion 

human infection, Whipworm has a higher prevalence rate in Asia and a lesser rate in 

Africa and South America. (CDC, 2013). 

Roundworm (Ascaris lumbrico;des): Asca,.;s lumbricoides are giant round worms that 

infects human, they can be as long as 35cm (Aaron, 2008). It is the largest and the most 

common parasitic worm in humans, it causes Ascariasis, this infection has no symptom 

but when heavy infection occurs, it may include symptoms like bloody sputum, cough, 

fever, abdominal discomfort, intestinal ulcer, etc, ascariasis is the major cause of Loffier's 
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syndrome and part of the neglected tropical diseases, and about one-sixth of the human 

population is infected by A.lumbricoides (Ilarhay et al., 2010). 

A.lumbricoides infect humans through the ingestion of fertilized eggs, these eggs penetrate

the duodenum and enters the blood stream. When the eggs mature the female worm can 

produce about 200,000 eggs per day for a year. The eggs are resistant to acids and alkaline 

because of their lipid layers, this explains why this nematode is a referred to as ubiquitous 

parasite (Piper 2007), Ascaris /umbricoides affects more than 2 billion people (Murray et 

al., 2005). 

2.3 Mode of transmission of oil Transmitted Helminthes 

oil Transmitted IIelminthes live in the intestine and their eggs are passed in the feces of 

infected persons. lf an infected person defecates outside (near bushes, in a garden, or field) 

or if the feces of an infected person are used as fertilizer, eggs are deposited on the soil. 

Ascaris and hookworm eggs become infective as they mature in the soil. People are 

infected with Ascaris and whipwonn when eggs are ingested. This can happen when 

hands or fingers that have contaminated dirt on them are put in the mouth or by 

consuming vegetables and fruits that have not been carefully cooked, washed or peeled. 

Jlookworm eggs are not infective. They hatch in soil, releasing larvae (immature worms) 

that mature into a form that can penetrate the skin of humans. Hookworm infection is 

transmitted primarily by walking barefoot on contaminated soil. One kind of hookworm 

(A ncylostoma duodena/e) can also be transmitted through the ingestion of larvae. 

People with light STH infections usually have no symptoms. Heavy infections can cause a 

range of health problems, including abdominal pain, diarrhea, blood and protein loss, 

10 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



rectal prolapse, and physical and cognitive growth retardation. STH infections are 

treatable with medication prescribed by your health care provider. 

2.4 Diagnosis of Soil Transmitted Hclminthes Infection 

Helminthes can be easily identified from the feces, their eggs are usually examined both 

by using, the microscopic or fecal egg count method. Although there are limitations, such 

as, the inability to identify mixed infections (Krauth et al., 2012). An effective method for 

egg analysis is the Kato-Katz teclmique, It is a highly accurate and rapid method for A.

lumbr;coides and T. trichiura; except for hookworm, due to the fast rate of degeneration 

of the delicate hookworm eggs (Tarafdcr et al., 2010). Despite the intensity of infection 

with STHs (the number of helminthes infecting an individual) can be measured either 

directly, by counting the number of expelled worms after anthelminthic treatment, or 

indirectly by counting the number of hclminth eggs excreted in feces (WHO, 2014). 

2.5 Soil Transmitted Hclminthes Infection in Pregnant Women. 

Prevalence and lntcn ity of Soil Transmitted Hclminthc infection in pregnant 

women 

In endemic settings, there is a high burden of helminthes infection among pregnant 

women (Woodburn et al., 2009). Recent studies done in the developing countries, to 

determine the differences in the prevalence rates of STH infection, have reported 

prevalence rates of 13.8% in Kenya (Wckesa et al., 2014) with intensity of TH among 

these pregnant women categorized into heavy (14.3%), moderate (42.9%), and low 
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(42.9%), respectively. Another study done in Bangalore reported a prevalence rate of 

12.4% (Slu·inivas et al., 2014). In Cameroon the prevalence of Soil Transmitted 

Helminthes was 4 7.l % (Ndamukong et al, 2011). 

In Nigeria, Omorodion conducted a study in the South Southern part of Nigeria , which 

showed that the prevalence of intestinal parasitic infection of examined stool samples of 

213 pregnant women was 23.74 %.(Omorodion et al, 2012). In the south eastern part of 

Nigeria a study carried out suggested a prevalence of 32.4% (lkechukwu et al., 2014). 

Pregnant women attending antenatal care clinic at the University College Teaching 

Hospital Ibadan, recorded a prevalence rate of 43.4% (Alli et al., 2012) 

Most of the studies done in Nigeria, have a prevalence rate that is above the 20%-30% 

range before Soil Transmitted Helminthes is viewed as a disease of public health 

importance by the World Health Organization (Omorodion et al., 2012, Ikechukwu et al., 

2014 and Al Ii ct al., 2012). Therefore there is a need to provide more information on 

prevalence rates of Soil Transmitted Helminthes in Nigeria, especially in the South 

western part of Nigeria where very few studies have been conducted, and especially in the 

rural areas where the risk of infection is high due to the poverty level and there have not 

yet been enough studies, that have explicitly showed results on the various categories of 

helminthes intensity (High, Low and Moderate), this needs hereby inform the Objectives 

of this study to dctem1ine the prevalence and intensity of soil transmitted helminthes 

infection. 
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Effects of Soil Transmitted Helmiothcs in Pregnancy 

I. Effects on the immune system and susceptibility to other infections: Parasitic

infections may interfere with the host's immune system, and result in increased

susceptibility to other infectious diseases (Boel et al., 2010).

II. Effect on Newborn: Exposure of the foetus to helminthes antigens and

maternal antibodies may modulate the infant's immunity against these

infections at a later stage. Moreover, compared to an infant born with normal

birth weight, low birth weight may also predispose an infant to frequent

parasitic infections (Petersen, 2007). Low birth weight babies run a much

higher risk of intestinal and respiratory infections, a higher rate of

hospitalisation, and most importantly, a higher mortality rate, than babies born

with normal weight.(Larocque et al., 2006) Furthe1more babies born to

anaemic mothers are at high risk of being low birth weight babies. Decreased

immunity, increased susceptibility to other diseases and malnutrition (as

observed in underprivileged countries), increased nutrient requirement for

foetal development and for the expansion of the mother's blood volume, 

together with blood loss due to parasitic infections, may reduce quality of life, 

and contribute to causing the twin phenomena of high morbidity and mortality 

(Elhassan et al., 2010). 

III. Effects on nutrition: Parasites interfere with nutrient uptake by inducing

chronic blood loss, competing for nutrients, and causing hypersensitivity,

thereby decreasing the time available for digestion and absorption. (Larocque

et al, 2006) Therefore, parasitic infections intensify the problem of Anaemia in

13 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



pregnancy as they deplete or reduce nutrients that are essential for blood cell 

formation (erythropoiesis) (Larocque et al., 2006). As a result, infections 

contribute to malnutrition and iron deficiency anaemia, which are the major 

underlying causes of poor pregnancy. Anaemia can result in low pregnancy 

weight gain, and maternal and perinatal mortality (Fuseini et al., 20 I 0) 

2.6 Factors associated with Soil Transmitted Helminthes Infection in Pregnant 

Women 

Several previous studies have identified numerous risk factors which are associated with 

the high prevalence and intensity of STH. These include some demographic, 

socioeconomic, environmental and behavioral factors which form a web of causation for 

TI I infections, I lcnce, a better understanding of the relationship of risk factors to the 

dynamics of transmission of STII, is essential to implement effective control measures. 

The risk factors of STH infections may differ from one region to another and sometimes 

within the population or the country itself (de Silva et al., 2003). The risk factors of STH 

infections arc discussed briefly. 

1. Environmental factors: The environmental conditions in the unplanned slums

of developing countries are ideal for the persistence of STH infections, Both

Ascaris and Trichuris commonly occur in semi urban environments and in

rural areas In contrast, high prevalence of hookworm infection is restricted to

areas where rural poverty prevails (Phiri et al., 2000).

Adequate warmth and moisture are key features for each of the STH, Ascaris

and Trichuris eggs have shells which are thicker than hookworm eggs, and

therefore survive drier climates better. However, the rates of infection are low

in dry climates for all STIJ species. It has been concluded that total rainfall and
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its seasonal distribution may explain the observed patterns of infection; wetter 

areas are usually associated with increased transmission of all three major STH

infections (Brooker and Michael, 2000). Previous studies from West Africa 

suggest that a minimum of 1400 mm annual rainfall is necessary for the 

prevalence of A. lumbricoides to exceed 10% (Brooker and Michael, 2000). 

Similarly, a study in Cameroon, Chad and Uganda suggests that A.

/umbricoides and T trichiura are not endemic in areas where land surface 

temperature exceeds 37°C (Brooker et al., 2002a, 2002b). 

11. Demographic factors: The peak prevalence and intensities for hookworm

occurs in individuals in middle age, or even over the age of 50 (Bethony et al.,

2002). In China, a variance components analysis revealed that age was the

most important contributor to infection intensity (28-30%), with age alone

being responsible for 27% of this variation, and the study showed that Ascaris

and Trichuris infections decrease after the age of 20 (Hotez, 2002). the

prevalence of hookworm infections has been reported to increase significantly

with age, the nutritional and health status of the elderly in developing countries

are often poor which makes them vulnerable to the morbidity associated with

heavy hookworm infection (Tucker et al., 2001). The age factor could be

attributed to the different modes of transmission of these helminthes.

111. Socioeconomic factors: Poverty is the root of almost all neglected tropical

diseases including STJT infections \l hich are highly prevalent in poor and

underprivileged communities. This may be attributed to the inadequate

facilities that are essential in STI-I prevention and control. These include poor

sanitation, unavailability of clean and treated drinking water and poor health
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care facilities (Anantaphruti et al., 2004; Tomono et al., 2003). Many previous 

studies in Malaysia and other countries showed that low household monthly 

income was a significant predictor of STH infections (Nasr et al., 2013a; Ngui 

et al., 2011; Naish el al., 2004). Moreover, these infections have negative 

impacts on the work capacity and future productivity of the infected 

individuals which may be reflected on the economy of the affected community 

which is trapped in a cycle of poverty, underdevelopment and disease 

(Bleakley, 2007). 

Sanitation is considered a key factor for the transmission of intestinal parasitic 

infections. People in the rural areas and poor socioeconomic communities live 

with absence or inadequate sanitation including the absence of toilets and lack 

of provision of clean and treated water supply. Such situations cause STH 

infections to be easily transmitted vertically and horizontally as well (Suzy et 

al., 2014). 

1v. Behavioural factors: The association between STH infections and personal 

hygiene practices is well documented. Hygienic behavior has proven to be a 

significant contributor to a sustainable control of STH infections, 

schistosomiasis, diarrhoea, and other fecal-orally transmitted diseases 

(Schmidlin et al., 2013). Unhygienic personal practices such as not washing 

hands before eating, walking barefooted, not washing vegetables/fruits before 

consumption and drinking untreated water, were identified as significant 

predictors of TII infections in Malaysia and other countries (Nasr et al., 

2013a; Schmidlin et al., 2013; Ngui et al., 2011). 
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2.7 Anaemia in Pregnant Won1en 

Globally, Anaemia has been found to be the most common complication in pregnancy. 

The World Health Organization (WHO) estimates that more than 40% of non-pregnant 

and over 50% of pregnant women in developing countries are affected. The majority of 

the cases occur in sub Saharan Africa and South East Asia, World Health Organization 

(WHO) deunilions for Anaemia differ by age, sex and pregnancy status as follows: 

children 6 months to 5 year Anaemia is defined as a Hb level<l lg/dl, children 5-11 years 

Ilb< 11.5 g/dl adult males Hb< 13 g/dl; non pregnant women Hb<12g/dl and pregnant 

women I lb< 11 g/dl4. Anaemia could be classified as mild, moderate and severe. The Hb 

level for each class of Anaemia in pregnancy are 10.0-10.9g/dl (mild), 7- 9.9g/dl 

(moderate) and <7g/ dl (severe) (WHO 2005). The knowledge of the prevalence of 

/\naemia in pregnant women is fundamental for the plaru1ing and execution of effective 

interventions by health authorities (Moss et al, 2008). The effect of Anaemia includes: 

I. Maternal effects: Mild Anaemia may not have any effect on pregnancy and

labour except that the mother\\ ill hm e low iron stores and may become

moderately to severely anaemic in subsequent pregnancies. Moderate Anaemia

may cause increased weakness, lack of energy, fatigue and poor work

performance. Severe Anaemia. however, is associated ·with poor outcome, the

v.oman ma) have palpitation5, tachycardia. breathlessness, increased cardiac

output. leading on to cardiac stress which can cause de-compensation and 

cardiac failure which ma1 be fatal (Sharma, 2003). 
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II. Fetal effects: Irrespective of maternal iron stores. the fetus still obtains iron

from maternal transfcrrin, which is trapped in the placenta and which, in tum,

removes, and actively transpo11s iron to the fetus. Gradually, however. such

fetuses tend to have decreased iron stores due to depletion of maternaJ stores.

Adverse perinatal outcome in the fom1 of pre-term and small-for-gestational­

age babies and increased perinatal mortality rates have been observed in the

neonates of anaemic mothers. Iron supplementation to the mother during

pregnancy improves perinatal outcome. Mean weight, Apgar score and

haemoglobin level 3 months after bi11h were significantly greater in babies of 

the supplemented group than the placebo group. (Malhotra et al., 2002). 

2.8 Pre, alcncc of Anaemia in Pregnancy 

Prevalence of anaemia among pregnant women in developing countries at average, is 

rep01ied as 56% with a range of 35% to 100% among various region of the world, It is 

more common in developing countries because of poor nutritional status and high 

prevalence of parasitic infestation and It has been reported that close to 500,000 maternal 

deaths occur every year, vast majority of them taking place in developing world (Haidar et 

al. 2009). Worldwide, anaemia contributes to 20% of all maternal deaths. Anaemia in 

pregnancy also leads to premature births, low birth weight, fetal impairment and infant 

deaths. The reduction in women's productivity places an economic burden on the families 
'

communities and the societies. Recently, mental impairment in children who were 

anaemic in the very beginning of their life has been reported. All of those showed the 

necessity of special control program for anaemia in vulnerable population (Gibson et al., 

2008). 
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The global prevalence of anaemia for the general population is 24.8% and it is estimated 

that 1,620 million people are affected by anaemia. For pregnant women the prevalence is 

slightly lower; however, its distribution by region follows the same trend as the one 

observed for preschool-age children. The highest prevalence is in Africa (57.1 %) and in 

South-East Asia (48.2%), followed by the Eastern Mediterranean (44.2%), Western 

Pacific (30.7%), and the European Americas regions, 25% and 24.1 % respectively. 

Overall, 56.4 million pregnant women are anemic (41.8% prevalence globally) 

(WHO/UNICEF/UNU, 2001). 

2.9 Soil Transmitted Helminthes and Anaemia in Pregnancy 

I Took worm infection is described to be one of the principal causes of iron deficiency 

anaemia in developing countries especially in children. It is prevalent throughout the 

tropics and subtropics wherever there is faecal contamination of the environment and is 

acquired mainly by skin contact with contaminated soil or vegetation. Adult hook worms 

live in duodenum and jejunum of humans attached to the intestinal mucosa and suck 

blood. Once they leave the attached site this causes chronic blood loss from the mucosa. 

ln people whose dietary intake of iron is low and whose blood iron stores are already 

depleted, hookworm infection can presumably give rise to iron deficiency anaemia in just 

a few weeks, especially during pregnancy, when iron requirements are increased 

(Munasinghe and Broek, 2006). 

Soil-transmitted helminthes (STI-ls), such as hookworms (Necator americanus and 

Ancylosloma duodenale) and whipworms (Trichuris trichiura), contribute to iron 

deficiency anaemia by ingesting blood and by damaging the intestinal mucosa during 
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feeding. A11 ru1alysis of tl1e baseline (second trimester) data for a randon1ized controlled 

t1·ial investigatit1g tl1e eiTecti ve11ess of de-wo1·n1i11g and iron st1pplementation in a 

populatio11 of 1nore tl1an 1000 preg11a11t ,vomen living in and around Iquitos in the 

Pe1uviru1 At11azo11 reported tl1at wome11 with moderate-to-heavy intensities of botl1 

l1ookwo1·1n and T1·ichi1ris in·fection we1·e more tl1a11 twice as likely to concurrently l1ave 

a11ae1uia as tl1ose witl1 no or ligh·t infection. An analysis of tl1e trial proper doc1unented the 

cff ect of 1nebendazole a11d i1·on supple111e11tation on ai1aemia and 011 the prese11ce and 

inte11sity of STH i11fections (Gyor·l<os, 2011 ). 

/\. cli1ucal study co11d.t1cted in Venezt1ela shows tl1at intestinal parasitic infections, 

especially due to helmi11tl1es, u1crease anaemia in pregnant women and the results of tlris 

a1·e low p1 ·eg11ai1cy weigl1t gain and i11tra L1teri11e g1·owtl1 retai·dation, followed by low birth 

weigl1t, witl1 its associated cat1si1 1g g1·eate1· risks of i11fection and higl1e1 .. peri11atal mortality 

1·ates. In this cli11ical stt1dy, p1·egnant wo111e11 (n= 1038) f1·om nine states were included and 

evaluated and tl1e p1 ·evale11ce o ·f i11testi1 1al parasitosis was evide11ced ii1 73.93/o: A. 

lurnb,·icoides 57 .0%, T. t1·ichii1,�c, 36.0%, G. la11ibl ia 14.1 o/o, E. hystolitica 12.0o/o, N.

t1111e1·icani1s 8.1 o/o, E. ve,,·1nici,la1·is 6.33/o S. sterco,,.alis 3 .3o/o. Relative risk for anaemia in 

tl1ose wo1nen witl1 i11testit1al pa1·asitosis was 2.56 (P <0.01). 

J -lool<wor1n i1 1fection rate was also associated witl1 ai1aemia in wluch tl1ose pregnant 

wome11 infected witl1 l1ool<wor111 l1ad lugl1er risk of developing anaemia, as 68.43/o of tl1e 

pi ·egnant wo 1ne11 i11fected witl1 l1ool<wo1·1n were anaen1ic.A similar sh1dy reported that 

there was a significa11t correlatio1 1 bet\rvee11 inc1·easing hookwom1 parasite load, A. 

/i1111bricoicles a11d 1� t1·ic/1ii11"c1 and decreasi11g hematocrit valt1es. Tl1is sho,,,s tl1at as the 

t1elinintt1 pa1·asitic load i11creased tl1e l1e1natocrit level decreased; as a result the risk of 

developi11g a1 1aemia u1creased ( Getacl1ew et al, 2012). 
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feeding. Al1 analysis of tl1e baseline (second trimester) data for a 1·ando1nized co11trolled 

u·jal investigati11g the effectiveness of de-wo1·m.iI1g and iron supplen1e11tatio11 in a

population of 1no1·e than 1000 p1·egnant wo1nen Iivi11g in and around Iquitos in the 

Peruvian An1azo11 reported that wome11 witl1 n1oderate-to-heavy ii1tensities of botl1 

l1ool<wo1·1n a11d Trichz,,,·is· i11fection were more tha11 twice as likely to concurrently l1ave 

anae111ia as tl1ose wi tl1 110 or ligl1t i11fection. An analysis of the trial p1·oper documented the 

effect of n1ebe11dazole and iron st1pple1nentation 011 ai1ae1nia ru1d on tl1e presence and 

i11te11sity of STH infections ( Gyorkos, 2011 ). 

J\ cli11ical stt1dy co11ducted in Ve11ezuela sl1ows that intestinal parasitic infections, 

especially dt1e to l1el1ni11tl1es, incr·ease anaen1ia i11 p1·egnant wo1nen and the results of this 

a1·e low p1·egna11cy wcigl1t gain a11d i11h·a Ltteri11e growth retardation, followed by low birtl1 

wei gl1t witl1 .its associated cat1sing g1·eater 1·isks of i11fection and higher perinatal mortality 

1·ates. I11 tl1is cli11ical stt1dy, p1·eg11ant won1e11 (n= 103 8) fro1n 11ine states were included and 

evaluated a11d tl1e p1�evalence of i11tcsti11al parasitosis was evide11ced in 73 .9%: A.

li1111b,,.icoides· 57 .Oo/o, T. t1·ichiu1"a 36.0%, G. la111blia 14.1 %, E. hystolitica 12.0o/o, N.

c1n1er·icanus 8.1 %, E. ve1·1niculc11·is 6.3o/o S. sterco,·alis 3.3o/o. Relative risk for anaemia in

tl1ose wome11 witl1 intesti11al parasitosis was 2.56 (P <0.01 ). 

T Jool<wo1·111 i11fcction rate was also associated witl1 anaemia in wllich tl1ose pregnant 

wome11 i11fected witl1 l1ool<wo1·n1 l1ad l1igl1e1· risk of developing anaemia, as 68.4% of the 

J)1·eg11a11t wo111en i11fected witl1 l1ookwo1·1n we1·e anaen1ic.A similar study reported that

tl1ere was a sig11i ficant co1·relation between increasing hookworm parasite load, A.

/i,,11.b,·icoides and T. 11·ic/1ii1r·c1 and clcc1·easi11g l1ematocrit values. Tl1is sl1ovvs that as t11e 

11elinintll parasitic load inc1·eased the l1e111atocrit level decreased; as a result the risk of 

develoiJing anaetnia i11c1·eased (Getacl1e\v et al, 2012).
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A cross-sectional conununity-based study with analytic co1nponent was conducted among 

pi·egi1ai.1t Ethiopian wo1ne11 (n=970) du1·u1g June-July 2005 to assess tl1e magnitude of 

a11aeinia and deficiencies of i1·011 and folic acid a11d to compare the factors responsible for 

a11ae1n1a a1no11g anae1nic ai1d 11on-a11ae1nic cases. Tl1e ove1·all prevalence of anaemia, iron 

deficie11cy, i1·on deficie11cy ana�mia, deficie11cy of folic acid, and parasitic infestations was 

30.43/o, 50.1 o/o, 18. l o/o, 31.33/o, and 13.7% respectively. In thls study, the most freqt1ently­

e11co1mtered intestinal l1eln1inthes we1·e Ascaris l1,n1.bricoides (35.3%), followed by 

Tr·ic/1i1ris 1, .. ichi1t1"c1 (28.6o/o), Enta111oeba histolytica (22.6%), Sc/1.istosoma mansoni 

(19.So/o), A11cylos·ton1a ditodenale (16.5°/o) (Teshon1e a11d Bijlsma, 2012). 

2.10 Predisposing facto1·s of Anaemia in Pregnant women 

Malaria in p1·egnancy

' 

Malaria infection dt11·i11g p1·eg11ancy is a 1najo1· public l1ealtl1 problem, with substantial 

risl<s for the n1otl1e1·, l1e1· fett1s and tl1e neo11ate. The World Health Organization (WHO) 

cu1·1·e11tly reco1n111ends a pacl<age of i11terve11tions for conu·olling malaria dtrring pregnancy 

iL1 areas witl1 stable t1·a11sn1ission of Plasn1odit11n falciparu1n, which includes the use of 

i11secticide treated 11ets (ITN s) a11d tl1.e ad1ninistration during pregnancy of at least 2 doses 

of intermittent preventive t1·eat1ne11t (IPTp) witl1 sulfadoxine-pyri1nethamine (SP) after 

q11icl<ening a11d effective case 1na11age111e11t of mala1·ia. 
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/\.. J\dininistration of intermittent 11reventive treatment during 11regnancy (IPTP):

IPTp entails adn1inistratio11 of a curative dose of an effective anti-malarial drug (currently

sulfadoxine-pyrimethrunine) to all pregnant women whether or not they are infected with

the 1nalaria parasite. IPTp should be given at each routine antenatal care visit, starting in

the second lri1nester. Pregnant won1en are routinely given folic acid supplementation to

1)1·eve11t 11e111·al t11be defects in tl1ei1· i11fa11ts. 1-Iowever, higl1 doses of folic acid co11nteract 

tl1e effect of st1lfadoxine-pyrimethami11e. Therefore, it is p1·eferred that women take only 

tl1e 1·eco111111endcd 0.4 1ng daily dose of folic acid. 111 s01ne cotmti·ies, 5 mg of folic acid ru·e 

t1scd a11d i11 tl1ose cot111t1·ies it is recon1111e11ded to witllhold folic acid st1pplementation for 

two weeks after taki11g IPTp with sulfadoxine-py1·itnetl1amine to enstrre optimal efficacy. 

B. Tl1e t1se of insecticid.e t1·eated 11ets (ITN):

I11secticide-t1·eatcd bed nets (ITNs) are a fo1·m of perso11al p1·otectio11 that has been shown 

to redLtce n1alaria ill11ess, seve1·e disease, and deatl1 due to malaria in endemic regions. In 

con11n1111ity-wide t1·ials i11 several African settings, Over tl1e past 5 years, there has been 

i 11c1·casing cvidc11ce of a11 associatio11 bctwee11 1nalaria in preg11ancy and HIV infection 

(Ayisi, 2003). I II V increases tl1e risl<. of tnalaria in won1e11 of all gravidities, although the 

1 nec11a11ism o·f tl1is association is L111clea1·. The standard recommended intermittent therapy 

rcgi inens of su 1 fadoxi11e-1)y1·i1netha111i 11e r11ay be insufficient to clear parasitaemia in tJ1ese 

wornen a11d' may 11eed to be 1·eassessed (Ayisi, 2003) .. 

22 
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IIIV in pregnancy 

I llY prevalence in pregnancy is high (Mclytyre, 2005). Infection among pregnant women 

poses partict1la1· 1·isl< to thei1· families, offspring, and health workers at time of delivery 

(Egesie a11d Mbool1 2005). HIV i11fection in preg11ancy is associated witl1 adverse maternal 

a11d foetal ot1tcon1e (Mclytre, 2005). Tl1e effect of wluch i11cl11des a1nong otl1ers, i11fectious 

11101·bidity ve1·tical trar1s111ission ai1d severe a11ae1nia (Behets et al., 2008). The role of 

I IIV / AIDS i11 11.1ate1·11al mortality in st1b-Sal1aran Af1·ica is difficu.lt to evaluate as the HIV 

stalt1s of preg11ant women i11 the regio11 are largely 111il<11own (U11eka et al., 2007). 

A11ae111ia l1as bee11 sl1own to be the most co1runo11ly encountered hematological 

ab1101·111ality jn T IIV posjtive lJatients witl1 estimates climbing as high as 95% depending 

011 cli11ical setti11gs (Rarnezani et al., 2008). Anaemia has a profound effect on the quality 

of life of people by i11ducing s11cl1 sympto111s as loss of stan1i11a, 1·apid heart rate and 

sl1011ness of b1·eatl1 (Cast1·0 and Golda11i, 2009). It has also being identified as a risk factor 

[01· early deatl1 i11 patie11ts witl1 AIDS (Moyle, 2002). Ig11orance, poverty and gender bias, 

significantly cont1·ibt1te to 11igl1 p1·evale11ce of anaen1ia (Jaleel and Khan 2008). Poverty, 

111alnutrition, a11d low educatio11al statL1s are knowi1 to be d1iving forces for acquiring HIV 

infection (Le1·ato, 2006). Tl1ese facto1·s arc 1·ife i11 rural co111111unities in Nigeria (Imol1 et 

al., 2009). 

• 

-
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Dcn1ograp)1ic factors 

(Age) 

Bel1aviot1ral facto1·s 

(Pe1·sot1al 'hygie11e, sanitation) 

Malaria 

I nc1·easi11g Parity 
1·eso t11·ce 

Soil 

Transmitted 

I-Iel1nintl1es

A11ae1nia 

Envi1·01unental factors 

(Soil, climate) 

Socio-economic factors 

( Income) 

Mic1·0-nutrient deficiency 

(lt·on/F o late) 

Inadeqt1ate Nutritional 

Conceptttal f"i·an1ewo1·l< of tl1e dcter111i11a11ts of Soil Trans111itted Hel1nintl1es and Anaemia 

- .
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Cl-I.APTER THREE 

STUDY METI-IODOLOGY 

3.1 Study area

'fhis study was conducted in Ido and Akinyele local Government areas of Ibadan, Oyo 

state. Oyo state is one out of the 36 states in Nigeria, and it is located in the south western 

part of the country. Oyo state has a total population of about 5.5 million people, about 

60% of the people live in the rural areas. Oyo state is mainly inhabited by the Yoruba 

ethnic group, agriculture is the 1nain occupation of Oyo state, the climate in the state 

which is n1ajorly the dry and wet season favours the cultivation of crops like maize, yam, 

rice, cocoa etc. Oyo state has abundance of clay and also vast cattle ranches at Saki, 

1�asl1ola ru1d Ibadai1. A 1111n1be1· of i11ternational and fede1·al ag1·ict1ltural establishments are 

located i11 Oyo state, O)'O state l1as 33 local government areas. 

Ibadan is the capital city of Oyo state and it is the third largest metropolitan area by 

populatio11 with a popttlation of over 3 111illio11, Ibadan city is naturally st1pplied by four 

rivers witl1 ma11y tributa1·ics, 011a rive1�, Ogbe1·e rive1·,0gu11pa 1·iver and Kudeti river, the 

clj 111ate i11 Ibada11 is also ttl1e t1·opical \Vet and dry season, tl1.e dry season runs tl1rot1gh 

November to Febn1ary, w]ule tl1e wet season ru11s between march and October. Tl1ere are 

11 local goverrunents jn Ibada11 met1·0,politan area consisting of five Urban local 

govei·tlffients whicl1 i11clt1cles; Ibada11 Nortl1, Ibadan North-East, Ibadan North-West� 

Ibadan Sotttll-East 311d Jbadai1 Soutl1-West ai1d six se111i-t1rban local goverru11ents wl1ich 

ii)clude; Al<inyele, Egbeda, Ido, Lagelu, 011aAt·a and Oll1yole. Ibadan l1as several cattle 

I 
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• 

i·anches, a dairy farm and abattoir ai1d tl1e l1eadquarters of the inte1·11ational institute of

T1·opical Ag1·icultu1·e (IIT A) 
• 

I.do is one of the Semi-U1·ban local governments in Ibadan and it has a11 area of 986km2and

a total popl1lation of 103,261 based 011 2006 national population census. Ido Local 

Gover1unent cove1·s tl1e ru:ea spa11ning Apata, Ijokodo, On1i-Adio, Akufo and Apete. It 

sl1ares boundarjes witl1 Olt1yole, Ibarapa East, Akii1yele, Ibada11 South-West and Ibadan 

No1tl1-West Local Gove1·1m1ents i11 Oyo State and Odeda Local Government in Ogun 

State. Tl1e council fo1·1nerly had six wards, whicl1 had bee11 i11creased to ten for easy 

exe·rcise of fi·ancl1ise. Amo11g the n1ajor towns within tl1e local Government Area are 

Ijol<odo, ldo, 01ni-Adio, Apata, Apete, Al<t1fo and Bakatari, On the account of extensive 

fertile soil, wl1icl1 is s11itable for ag1·ict1lture, tl1e basic occupation of tl1e people is farming. 

Tl1e1·e are la1·ge l1ectares of grassland wluch are st1itable for animal rearing, vast forest 

rese1·ves and 1·jve1·s. Tl1ere ru·e abot1t 15 pri1nary l1ealtl1 care centers in this area 

Akinyele is also part of tl1e semi-urban local governments in Oyo State. It is part of the 

eleven local governments that come together to 1nake up I'badan metropolis .. It has a land 

ai ·ea of 464.892sqkn1. Usii1g 3.2o/o g1·owtl1 rate from 2006 census figures, the 2010 

cstiinated population for tl1e Local Government is 239,745. Its headqt1arter is located at 

Moi1iya. Al<ii 1yele local gover11111e11t area sl1a1·es boundaries with Afijio Local Government 

to the 11ortl,, La gel 11 Local Gove1·n111e11t A1·ea to tl1e east, Ido Local Governme11t Area to

tlle west ruld Ibada11 No1'tl1 Local Government Area to the s011th Akinyele local

subdivided i11to 12 wards: Ikereku, Olanla/Oboda/Labode,gover11111ent a1·ea 1s 

Arulogun/E11 iosa/ A1·oro, Olode/ An10s11n/Onidundu, Ojo-Emo/Moniy� 

Ak. 1 /I 6
. ·;r�. odLtn Iwokoto/1

"'a1011ta/ldi-oro, Ojoo/ Ajibode/Laniba, Ijaye/Ojedeji 1nye e sa 1y1 uep , , 

-
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Ajibade/Alabata/Elekl1rt1, Olo1·isaOko/Okegbemi/Mele, and Iroko, Akinyele. The L.G.A.

is ei1dowed witl1 fertile agricultt11·al la11d st1itable for the ct1ltivation of fi1.1its like orange,

mango, bai1at1a, pineapple, etc. Tl1e a1·ea is also 11otable for palm oil p1·oduction. Tl1ere are

about 10 Primary l1ealtl1 care cente1·s ir1 Aki.i1yele local government area.

3.2 Study Design 

l
"'
l1e study desig11 t1sed ii1 tl1is study is tl1e descriptive cross-sectio11al study design. 

3.3 Study Population 

'"fl1e selected stttdy popt1lation were pregnant women attending antenatal care clinics in the 

cl1osen p1·in1a1·y l1ealtl1 care ce11te1·s of ldo/ Akinyele Local Goverrunent Area. 

3.4 Sample Size Determination 

l�l1e sainple size reqt1ired fo1· this stt1dy was calculated using the prevalence rate of 23.74%

oi' l1elmintl1es i11f ectio11 a111011g preg11ru1t won1en as 1·epo1ted by Omorodion, with 953/o 

confidence interval and a So/o 111m·ginal e11.·or, sainple size (n) was determined using this 

statistical fo1·n1t1la 

11 

d2 

11 desired san1ple size 

Z d d . l deviatio11 of 1.96 wl1icl1 con·espo11ds to 953/o co11fidence level
a = sta11 ru: t1011na 

p -= p1·oportio11 

... 
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q
= 1-p = 0.75 

d - degree of acct11·acy set at 5% = O.OS 

Applying tl1e for1nt1la: 11 = 1.962 (0.2374 x 0.7653) 

0.052

Mal<i11g provisio11 fo1· a 11011-response rate of 1 Oo/o 

100 �� 279 
100 - 10 ==310 

11 = 310 ( calct1lated sa1nple size for stt1dy) 
• 

3.5 Sampling Technique 

A 111ulti stage sampling technique was ttsed 

Stage 1: Out of tl1e eleve11 local gover11me11ts in Ibadan two were selected by purposive 

sampli11g technique. ldo and Aki11yele local goverrune11ts were selected based on being 

se1ni-urba11 a1·eas and beca11se of tl1eir primai�y occ11pation of livestock and crop farming. 

Stage 2: Six 1nost viable P1·in1a1·y I-Iealtl1 Care Ce11ters were also selected based on the 

nt1mber of preg11ant won1en attendi11g the antenatal care centers, three from Ido local 

govei·nme11t (ldo, Gbelruba, Apete) a11d tlu·ee from Akinyele local government area (Ojoo, 

Sasa, Mo11iya) we1·e selected. 

Stage 3: Selectioii of women who pruiicipated in this study was by a serial recruitment of

pi·egtlant woinen wt10 gave their co11sent and \.Vere willing to take part in the study,

/. f S,,1111pt,,1g ,1,as d,jj(flc11/I to cc11·1J' 01,t di,e to t/1e nati,,·e of t/1e l'·esearc/1 ,i,J1ich invo/\,edsJ1sf e1nat1c 1·a11c 0111 1. 

II . 
,r 1 /es ,(,J1ich 111ade 111011)' ,11on1e11 u11iv1//1ng to participate in the s111dJ,.J

co ect1011 o1 stoo sa,np , 
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3.5.1 Inclusion Criteria

1. Pi·egi1a11t wo1nen attend�11g the Prin1ary Health Care Centers that were selected

2. Woinen who have not received ai1thelmintic therapy for a month prior to the study

3.5.2 Exclusion Criteria

Seve1·ely sicl< p1·eg11ant wo111e11. 

3.6 Data Collection 

A senli-strt1ctt11·ecl interviewer ad111inistered questionnaire was t1sed to obtain vital 

i11for1nation 011 socio demographic characteristics, reproductive health and antenatal 

i11for1nation, 1ncdical cl1a1·acte1·istics ai1d e11vj1·011Il1ental factors. Stool samples and blood 

sa1nples were also collected fron1 tl1e pregnant women. 

A }Jre-test was done in a P1·iina1·y Healtl1 Ca1·e Center at Ibadan north west local 

gover11ment a1·ea of Ibada11, abo11t 30 preg11a11t wo1nen, and tl1e results of the pre-test 

l1elped to n1al<e a few adjust111e11ts, especially on tl1e questionnaires. 

3.6.1 Collection of Stool san1ples 

Tl1e pi·eg11ant wo111e11 we1·e give11 a sc1·ew capped. labeled leak proof stool containers

(tltlivei·sal bottles) a·nd applicator sticks. Before giving out the bottles, it was well

explaiiled to tl1e pi·egnant wome11 on l1ow to get the san1ples, the bottles were coded with

tltimbers� ai,d tllcrc[or·c fo1· eacl1 of tl1e bottles given to a wo1nan the questionnaire had on

it tile sanle code as tlie bottle. Tl1e stool san1ples we1·e transported in ice pack i11 order to

· t . th · bi·1·ity of the l1el111intl1es ova, tl1e stool samples we1·e collected in themain a111 e via 

d 11 an1 a11d were tra11sported inunediately to tl1e Universitymo111ing betwee11 9a111 a11 
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College 1-Iospital laboratot)' i11 tl1e departn1ent of Medical Microbiology ru1d Parasitology 

011 collectio11 for exa1ni11atio11 b.y ru1 experienced and q11alified Parasitologist. 

3.6.2 Collection of Blood Samples 

rfl1c p1·egna11t women were screened for mala1·ia parasites by collecting capillary blood

sat11ples a11d taken to tl1e laborato1-y fo1· 111alai·ia parasite test, Giemsa stained blood film 

s1nears we1·e do11e a11d obse1-ved t111de1· a ligl1t n1icroscope of 1 OOOx magnification to 

dete1·111ine the prese11ce or abse11ce of 1nala1·ia pa1·asites, whicl1 are recognizable by their 

pl1ysical features a11d the appearance of the 1·ed blood cells that are infected. The collection 

a11d exan1i11ation of the blood samples was do11e by a well skilled labo1·atory scientist in 

tl1e U11ivc1·sity College 1-Iospital. 

• 

At·ter collection of stool samples 

Tl1ese stool san11Jles we1·e examj11ed 111ic1·oscopically t1sing the Kato-Katz technique of 

qua11ti ficatio11 a11d also tl1e wet p1·epru·ation n1etl1od. 

Direct wet }Jreparation of fi·esl1 stools was used in tllis study because this techniql1e helps 

certain protozoa and trophozoites 111aintaii1 n1otility wl1ich 111ay aid in their identification. 

1�1,js teclmiqt1e was done by placi11g a d1·01) of 0.85o/o NaCl on the left side and a drop of

iodine on tI1e 1·igl1t side of tl1e slide, tl1c11 a s111all amot111t of fecal specimen was taken and 

propei·ly emulsified i11 the saline ru1d iodine solution witl1 the aid of an applicator stick, the

samJJle spi·ead 011t tl1i11ly e11ot1gl1 tl1at 11ewsprint car1 barely be read wl1e11 the slide is placed

011 llle text� a 221111n cover slip at an a11gle was slid in·to the edge of tl1e emulsified fecal

drop, tllen tllc covers I ip was p11sl1cd across tl1e drop before allowing it to fall into place,

the sainple was tlleJl systematically sca11ned, tl1e entire 22min coverslip witl1 overlapping
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fields with 1 Ox objective lens was scanned, then switch to high dry 40x objective lens for

a 11101·e detailed study of any st1spected eggs 01· protozoa .

Tl1e Kato-Katz techniqt1e was chosen to be used in this study because it l1as been

1·eco11une11ded to be tl1e 1nost reliable n1etl1od of measuring the number of eggs of

l1el1ni11tl1es J)e1· g1·a1n of stool sa111ple by WI-IO. Tl1e Kato Katz tech11ique for helmi11thes

eggs was done by preparing the layer by t1si11g glass tile or newspaper, place the template 

witl1 tl1e hole iJ.1 tl1e ce11ter of a mic1·oscope slide, wear gloves, place a small runount of 

faecal 1nate1·ial 011 tl1e glass tile or 11evvspaper, press tl1e scree11 on top so that some of the 

faeces filte1·s tl11·ougl1 and sc1·ape witl1 tl1e flat spatt1la ac1·oss the upper sUI-face to collect 

tl1e filte1·ed faeces, add tl1e collected faeces in the hole of the template so that it is 

con1pletely filled, re1nove tl1e te1nplate carefully so tl1at the cylinder of faeces is left on the 

slide, tl1en cover tl1e faecal 1nate1·ial witl1 p1·e-soaked cellopl1ane strip, then invert the 

111ic1·oscope slide a11d fir111ly press the faecal san1ple agai11st the cellophane strip on a 

s1nooth l1ard s11rface s11ch as a tile so tl1at tl1e 1naterial ca11 spread evenly, careft1lly remove 

tl1e slide by gently sliding it sideways to avoid sepai·ating the cellophane strip, place the 

slide with the cellopha11e upwards, Two I<.ato slides was prepared for each of the stool 

san1ples ai1d was viewed under tl1e 1nicroscope t1sing the xl O and x40 lens to help

vistialize ai1d ide11tify tl1e l1eln1intl1es ova and tl1e ntm1ber i11 the two slides woltld be

cou11ted and tl1e average nun1ber of eggs will be gotten and recorded.

Egg cottnls would be used to classify infectio11 intensities into light, n1oderate, or heavy

infectio11s 1·especti vely as follows:

F A · 1 b ·coi'des· 1 - 4 999 epg. 5,000 - 49,999 epg and> 50,000 epg,·or scar1s u111 · r1 · , 
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For Trichuris trichiura: 1 - 999 epg, 1,000 _ 9,999 epg and> I 0,000 epg;

And for hookworms (Ancylostoma duodenale/Necator americanus): 1 - 1,999 epg, 2,000

3,999 epg a11d > 4,000 epg. (WI-IO, 2006).

3.6.3 Measurement of Anaemia 

Accordi.t1g to WI-IO guidelines, pregnant women are said to be anaemic, when their 

l1aemoglobi11 co11cent1·ation is less tl1a11 lOg/dl or 30% haen1ocrit value. Blood was 

collected i11to l1epa1·i11ized capillary tltbes fo1· l1aen1atoc1·it estimatio11 to determine their 

PCV levels and was reco1·ded, this blood sa1nple was collected by a skilled laboratory 

scie11tist, a11d it was t1sed to dete1·1nine wl1etl1er tl1ese preg11ant women were anaemic or 

11on-anaen11c. 

3.7 Study Va1·iables 

3. 7.1 Dependc11t Var·iable:

J\11aemia is tl1e depe11de11t va1·iable a11d is measured by the haematocrit value . 

• 

3.7.2 Independent Variable: 

Soil-tra11smitted Heln1intl1es infectio11 is tl1e main i11dependent variable. It is assessed by 

presei1ce of at least 011e of tl1e JJarasites Asca,�is lumbricoides, T1·ichi1ris t,�ichiura and

I Iool<wor 111 i11 stool. Covariates we1·e age, type of toilet facility, dietary adequacy and
• 

otl1er socio-de1·nogra1Jl1ic socio-ecoiior,,ic .

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



3.8 Data Analysis 

Data entry and analysis was done after the collection of the 326 satnples, the 

questionnaires were manually accessed for any inconsistencies before it was entered into 

SPSS version 16.0, quantitative variables were analyzed using 1neat1 and standard 

deviation, while categorical variables was analyzed using frequencies and pr0portions. 

,_fl1e associatio11 between a11ae111ia ai1d soil transmitted l1el1ni11tl1es was exa1nined using 

cl1i-sqt1are test analysis. Regressio11 a11alysis was used to assess tl1e association between 

,,a1·iot1s 1·isk factors and soil trans1nitted l1elmi11thes infection. 

'J'.l 
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3.9 'fable: Data Management and Analysis

SIN OBJECTIVE 

' 
I I 

VARIABLE 
I. 

METHOF 

ANALYSIS 

OF 

1 P1·evalence of soil transmitted Soil transmitted Proportions and/ 

2. 

3 

I ' 

4 

helminthes infection among pregnant hehninthes (Present frequencies 
• 

wo111en. 
01· Absent) 

Inte11sity of soil transmitted Soil tra11smitted F1·equencies 

l1el1ni11tl1es a1no11g p1·eg11ant wo1ne11 helininthes (Light proportions 

infection, moderate 

infection and Heavy 

irifection ) 

and 

Risl< factors associated with soil Depe11de11t variable· Logistic regression 

I I 

t1·a11s1nitted l1el1nintl1es 
• 

Anae1nia 

Independent 

variable-

de1nographic 

cl1aracteristics, 

e11viro1unental 

factors. 

b t Soil At1aem ia associatio11 e ween 

Socio-

I · 1 1·nfection Soil 
t1·ans111itted l1e mint 1es transmitted 

a11d ru1aemia 
l1elminthes 

34 

I ' 

Logistic regression 

,, 

• 
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3.10 Ethical Considerations

Ethical permission to Cai.Ty out the study was obtained from Oyo State Ministry of health,

after which perinission was gotten from the authorities in the primary health care centers,

• • 

periniss1o11 to can·y 011t the study was also gotte11 fi·om the Medical Officers of I-Iealth in

Jdo and Akinyele health LGAs, meetings were held with staffs of these primary health

ca1·e ce11te1·s to explain tl1e study, tl1e san1ples to be collected, the procedures for the 

collectio11 of tl1e sa111JJles a11d if tl1e1·e will be ru1y disco111fo1t. I11fo1111ed consent was give11 

to all the IJ1·eg11a11t wo1nen and was collected and approved before any pregnant woman's 

sa1nple was collected for participation in tl1e stt1dy. 

Co11fidentiality of Data 

A 11 forn1s ai1d doct1111e11ts we1·e coded usi11g nt1mbe1·s ru1d 11ot naines for the purpose of 

idcntificatio11. 011ly tl1e p1·i11cipal sh1de11t investigator and tl1e research assistants were 

autho1·ized to l1a11dle tl1e study d.oct11nents that contain participant's information. 

Be11eficence to Participants 

A] I p1·eg11a11t wo1ne11 wc1·e asst11·ed tl1at if the 1·est1lts came out and anyone of them is

i11f ected witl1 Soil '"fra11sn1itted I-Iel111i11tl1es, the 1·est1lts will be sent to their consultant 

d.octors fo14 proper manage111e11 t st1cl1 as tl1e ad1ni11istration of 200mg of anthelmintic drug 

ai1d there will be a11 im1nediate follow-up care on the individual to n1ake sure the infection

is treated to avoid pote11tial l1arm U1at ca11 arise from the infection, and the pregnant

woinet1 will also be iiuormed of tl1eir 111alaria statt1s and thei1· haen1oglobin levels for

1 . 1ru1t wo111en tl1at pa1·ticipated vvere also given i11ce11tives.
11rope1· care, t 1e p1 eg1 

35 
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Ntlt\-tvf t\lcl1ccncl! te l'n1�tici )t111ls

pl�l1c 1·isl� of l1u1·111 to slt1cly ptlrlicipaills is estimated to be minimal. J)ocuments such as the

llttcstio1111aircs wc,·e pl,1ccd L111dc1· lock atid keys while password protected computerized

S)' tc111s vvet·c used f 01· data 111a11agcn1e11t to 1naintain the safety of the documents.

Vol u11 tai·i ness 

To be a pa1·ticipant in tl1is study was totally voluntary, no subject was forced to participate 

in tl1e study. Tl1e pregnant wo1nen tl1at met the inclusion criteria for the study were 

assured of their choice to either participate in the study or not to� as weJl as their right to 

quit the study at any ti1ne they decide to . 
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CI-IAPTER FOUR

RESUL1"S 

4.1 Socio-Demographic Characte1·istics of the Study Participants 

Table 4.1 sl1ows ·tl1e socio demographic chru:acteristics of the study participants, tl1e mean 

age was 28.25 ± 5.6 yea1·s, Of tl1e 326 respo11de11ts, 221 (67.8%) were between 20-29 age 

b1·acl<et, 100 (30.73/o) we1·e between tl1e ages of 30-39 years wliile 5 (1.5%) were 2:_40 years 

of age. '"fl1e JJarticipa11ts had a1no11g tl1e111 291 (89.5%) n1a1Tied and 265 (8 l .3o/o) had at 

least seconda1·y scl1ool education. 

217 (66.8°/o) 1·epo1ted tl1at tl1ey vvere fully e111ployed, T}1ere were more Muslitns 

227(69.83/o) lha11 otl1er 1·eligions. I-Iowever, 218 (66.87°/o) of tl1e respondents claimed they 

ear11ed less tl1at1 10000 naira mo11thly, 61 ( 18. 7%) ea1·ned between 10000 and 20000 naira 

1nontl1ly a11d 47 (14.423/o) ear11ed above 20000 monthly. 254 (77.91%) of the respondents 

were Yon1bas while tl1e ot\1ers belo11ged to otl1er etlu1ic gro11ps . 

• 
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CHAPTER FOUR 

4.1 Socio-Demographic Characte1�istics of the Study Participants 

,.fable 4.1 shows tl1e socio de1nographic characteristics of the study participants, the mean 

age was 28.25 ::!_ 5.6 years, Of tl1e 326 respo11dents, 221 (67.83/o) were between 20-29 age 

b1·acket, 100 (30.73/o) we1·e betwee11 tl1e ages of 30-39 yeai·s wlule 5 (1.5%) were 2:40 years 

o.[ age. Tl1e pai·ticipants had a111ong tl1e1n 291 (89 .5%) ma1Tied and 265 (81.3%) l1ad at 

least seconda1·y school edt1cation. 

217 (66.83/o) 1·eported tl1at tl1ey were ·fl1lly en1ployed, There were more Muslims 

227 ( 69. 83/o) tl1a11 otl1er 1·eligio11s. I-Ioweve1·, 218 ( 66. 87%) of tl1e respo11dents claimed they 

ear11ed less tl1a11 10000 11aira 1no11thly, 61 ( 18. 7%) eru·ned betwee11 10000 and 20000 naira 

1nontl1ly and 47 (14.423/o) ea1·ned above 20000 n1onthly. 254 (77.91 %) of the respondents 

we1·e Y on1bas wl1ile tl1e otl1e1·s belo11ged to otl1e1· etlmic grot1ps.

• 
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.. 

'fable 4.1: Socio Demographic Characteristics of Study Participants

Variables 

Age 
<20-29 
30-39
<40 
Marital Status 
Si11gle 
Married 
Sepai·ated 
Educational Status 
No fo1·1nal education 
Pri1nary education 
Seco11da1·y education 
'"f erlia1·y Edttcation 
Occupation 
U 11en1ployed 
E1nployed 
Otl1e1·s 
Religion 

Cht·istia11it y 
lslan1 
Otl1e1·s 

• 

Ave1"age income pet" montl1 

< 10000 
10000-20000 
>20000
Ethnicity
Yon1ba
Igbo
Ilausa 

Otl1ers 

' 

' 

, 

Ft"eq ucncy 

n=326 

221 
100 
5 

31 
291 
3 

10 
51 
176 
89 

81 

217 
27 

154 
168 

4 

217 
61 

47 

254 

19 
36 

17 

38 

Percentage 

o;o 

67.8 

30.7 

1.5 

9.5 
89.5 
0.9 

3.1 
15.6 
50.3 

25.4 

24.9 
66.8 
8.3 

47.2 
51.5 
1.2 

66.8 
18.8 

14.5 

77.9 
5.8 
11.0 
5.2 
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"l,able 4.1: Socio Demographic Characteristics of Study Participants

Variables • 

Frequency Percentage 
• n=326 0

1o 

Age 
<20-29 221 67.8 

30-39 100 30.7 

<40 5 1.5 -

Marital Status 

Si11gle 31 9.5 
Mar1·ied 291 89.5 

Sepa1·ated ,, 0.9 .) 

Educational Status 
No fo1·1nal ed.ucation 10 3.1 

P1·i1nai·y education 51 15.6 

Seco11dary ed11cation 176 50.3 

,_l ... crtia1·y Edt1cation 89 25.4 

Occupation 
U 11en1ployed 81 24.9 

66.8 E1111Jloyed 217 
8.3 Otl1e1·s 27 

Religion 
154 47.2 Cl11·istianity 

51.5 Islam 168 

Otl1e1·s 4 1.2 

Average income pet" montl1 
217 66.8 < 10000 

10000-20000 61 18.8 

>20000 47 14.5 

Ethnicity
254 77.9 Yorub,1
19 5.8 Igbo
36 11.0 

I lat1sa
17 5.2 

Othe1·s • 
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4.2 Reproductive llealth I nt·ormation and Antenatal Care Characteristics of

Study Par,ticipants 

Table 4.2 sl1ows the rep1·odt1ctive l1ealth information and ante11atal cai·e cl1ru·acteristics of

study pa1Aticipa11ts, the n1ea11 gestational age i11 weeks 25.51±8.4 years, 178 (54.63/o) were 

Prin1ipare a11d 148 (45.4%) were Multipare. 54 (16.6%) were in their first trimester, 111 

(343/o) seco11d tri1nester ru.1d 161 (49.4°/o) third t1·in1ester, 164 (50.3) had normal 

BMI,321(98.5) won1en were tal<ing I-Iae1nati11ics and 303(86.6) had taken IPT and 

151 ( 46.3) ttsed ITN. 

• 

• 

• 
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Table 4.2: Rept'"oductive 1-Iealth Information and Antenatal care Characteristics of
Study Participants

Variables 

Jlarity 

P1·in1ipru:e 

Mt1ltipare 

Complications 
Yes 

No 

Trimester 
l sl

2nd

3rd

Ilaem�1tinics 
Yes 
No 
IPT 
Yes 
No 
Use of"ITN 
Yes 
No 
BMI 
U11de1�eigl1t 
Nonnal 
Ove1·weight 
Obese 

• 

• 

Frequency 

n=326 

178 

148 

36 
290 

54 
111 
161 

321 
5 

"o,.,

.) .)

23 

151 
175 

15 
164 
llO 

37 

40 

Percentage 
O/o

54.6 

45.4 

11.0 
89.0 

16.6 
34.0 

49.4 

98.5 
1.5 

86.6 

6.6 

46.3 
53.7 

4.6 
50.3 
33.7 
11.3 
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Table 4.2: Reproductive 1-Iealth Information and Antenatal care Characteristics of
Study Participants 

Vari�tblcs 
l
"'l
req uency Percentage 
n=326 o/o 

J>arity 

Prin1ipa1·e 178 54.6 
Mt1ltipare 148 45.4 
Complications 
Yes 36 11.0 
No 290 89.0 
1,rimester 
\ Sl 

54 16.6 
2nd

111 34.0 
"" rd 

161 49.4 .) 

I ·Iacmatinics 
Yes 321 98.5 
No 5 1.5 
IPT 

Yes 303 86.6 
No 23 6.6 
Use of ITN 
Yes 151 46.3 

No 175 53.7 

BMI 

4.6 U nderweigl1t 15 
164 50.3 Norrnal 
110 33.7 Ove1·weight • 

37 11.3 Obese 
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4.3 Medical Characteristics of Study Participants 

Table 4 -3 shows the medical characteristics of the study participants, 144 ( 44 .1 % ) of the

study participants had AA blood genotype, while 163 (50%) were AS, 10 (3.1%) were SS

and others were 9 (2.8%). Similarly, 87 (26.7%) were of blood group A, 77 (23.6°/4) blood 

group B, 38 (11.7%) blood group AB and 124 (38%) blood group 0. The distribution by 

I-IIV status 1·evealed tl1at 15 ( 4.6°/o) l1ad positive HIV statt1s. 

.. 

• 
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4.3 Medical Characteristics of Study Participants 

Tab le 4 -3 shows the medical characteristics of the study participants, 144 ( 44.1 % ) of the

study participants had AA blood genotype, while 163 (50%) were AS, 10 (3.1%) were SS

and other:s were 9 (2.8%). Si1nilarly, 87 (26.7%) were of blood group A, 77 (23.6%) blood 

group B, 38 (11.7%) blood group AB and 124 (38%) blood group 0. The distribution by 

IIIV statl1s 1·evealed that 15 (4.63/o) had positive HIV stan.1s. 
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_,.fab�e 4.3: Medical Characteristics of Study Participants.Variable Frequency Percentage 

Genotype 
AA 

AS 

ss 

Otl1ers 

B'lood Group 
A 

B 

i\B 

0 

IIIV 

• 

• 

n == 324 °/0

144 

163 

10 

9 

87 

77 

38 

124 

44.1 

50 

3.1 

2.8 

26.7 

23.6 

11.7 

38 

Positive 15 4.6 
Negative 311 95.4 
}� Otl1ers i11 tl1e Ge11otype we1·e tl1ose witl1 AC and SC genotype group .

• 
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4·4 Hygiene Practices and Environmental Characteristics of Study Participants

Table 4-4 shows the hygiene practices and environment characteristics of the study
part�cipants. Respondents who washed their hands with soap before eating regularly, Yes

' 

228 (69.9%) and No 98 (30.1%).The type of toilet facility most commonly used by the
study participants was the water closet 249 (76.7%), followed by pit latrine 53 (16.3%).
Simi larly, 296 (91. l %) of the respondents do not wear shoes at home and 278 (85.3%)
wear shoes when play ing n the house. 96(29.4%) lived in detached bungalow while
219(62. 7%) lived i11 face to face apart1ne11ts.

Concerning the type of roofing showed that 33 (10.1%) of the women lived in houses with 

thatched roofs. 16 ( 4.9%) reported that they were eating soil during pregnancy, majority 

209 (64.1 %) do not 1·ear ru1i111als, also i11 the table are wo1nen who use human feaces for

fcrtilize1· Yes39 (12%) and No287 (88o/o).
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1'able 4.4: llygiene Practices and Environmental Characteristics of Study1>articipan ts 

Variable 

1'oilet facility 
Pit latri11e 

Water closet 

Frequency 
n= 326 

Ope11 air Def eacation 
Wash hands before eating 
Yes 

No 

Wash hands ,vith soap 
Yes 
No 

• 

I ·Iow often do ·you wash hands 
Every ti1ne 
Someti1nes 
Wearing of shoes at home 
Yes 
No 

Shoes outsicle the house 
Yes 

No 

! ·louse Type
Detacl1ed b11ngalow
Apart1nent 
Otl1ers 
RoofmgType 
Tl1atched 1·oof 
Coi·rugated i1·011 sl1eets 
Others 
J> ica 

Yes 
No 

• 

• 

53 
249 

23 

311 
15 

228 
98 

171 
155 

29 
296 

278 
48 

96 
219 

1 1 

33 
288 
5 

16 
310 

!{caring of animals at home 
117 Yes 
209 

No 

·r crsUse of human 1'aeces as fert1 iz 

Yes 
No 

39 
287 

44 

Percentage 
01o

16.3 

76.6 

7.1 

95.4 

4.6 

69.9 

30. l

52.5 

47.5 

8.'9 
91.1 

85.3 

14.7 

29.4 

62.7 

3.4 

10.1 

88.3 

1.5 

4.9 

95.1 

35.9 
64.1 

12 

88 
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4.5 Prevalence of Soil Transmitted llelminthes Infection among Study Participants

Table 4.5 shows the prevalence of STH among the respondents. The prevalence of STH in

this study was 13.8% as 45 out of 326 were infected with Soil Transmitted Hehninthes,

Specifically, the prevalence for Ascaris lumbricoides, Trichuris trichiura, and hookworm

were 13.2%, 0.3% a11d 0.6% 1·espectively.

• 

• 

• 
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• 

Table 4.5: Prevalence of Soil Transmitted Helminthes infection among the Study
Participants. 

S1
.,

H infection 

Overall STH positivity 

Yes 
No 

Asca,�is ltlntb1·icoitles 

Yes 

No 

T1·ic/1 ttris tric/1i11ra 

Yes 

No 

Iloolovorm infection 
Yes 
No 

• 

• 

F1·equency 
n=326 

45 
281 

43 
283 

I 

325 

2 

323 

• 

46 

Percentage 
0/4 

13.8 
86.2 

13.2 

86.8 

0.3 

99.7 

0.6 

99.4 
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• 

4.6: Intensity of Soil Transmitted Helminthes infection among Study PartiCipants

Table 4.6 shows the intensity of Soil Transmitted Helminthes infection. Most of the STH
infections were of light infection, 42 (12.8%) Ascaris /umbricoides infections were of

light intensity while 1 (0.3) were of moderate intensity. 1 (0.3) Trichuris trichiura

infection of light intensity and 2 (0.6) of hookworm infection of light intensity were also

observed. 

• 
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• 

4.6: Intensity of Soil Transmitted Hclminthes infection among Study Participants

'fable 4.6 shows the intensity of Soil Transmitted Helminthes infection. Most of the STH
infections were of light infection, 42 (12.8%) Ascaris fumbricoides infections were of

light intensity while 1 (0.3) were of n1oderate intensity. 1 (0.3) Trichuris trichiura

infection of light intensity and 2 (0.6) of hookworm infection of light intensity were also

observed. 
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• 

'fable 4.6: Intensity of Soil Transmitted flelminthes Infection (in eggs per gram)
amon the 45 infected Stud Partici ants Parasite intensity 

Frequency 
� ' � :: / scar1s um.ri1·1co1<i es

Light (1 - 4,999) 

Moderate (5,000 - 49,999) 
T1·ic/1uris tric/1iu,�a 

Ligl1t ( 1 - 999) 
I -Ioolovorm 

Light ( 1 - 1,999) 

, 

• 

• 

n==326 

42 

I 

1 

2 

48 

per·centage 

o/o 

12.8 
0.3 

0.3 

0.6 
•
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• 

Table 4.6: Intensity of Soil Transmitted IIelminthes Infection (in eggs per gram)
amon the 45 infected Stud Partici ants Parasite intensity 

Frequency 
' 

.: 1 scar1s , 11111,_,1·1co1<i es
Ligl1t ( 1 - 4,999) 
Mode1·ate (5,000 - 49,999)
T1·icl1 u,l'is tricliiura

Light (1 - 999) 
Ilool{Worm 
Light ( 1 - 1,999) 

' 

• 

n=326 

42 

1 

I 

2 

48 

percentage 

% 

12.8 
0.3 

0.3 

0.6 
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PREVALENCE OF ANAEMIA, MALARIA AND REPORTED WORM 

INFESTATION. 

The prevalence of anaemia a1nong the study participants and about a quarter of the

participants 81(24.85%) had a PCV <30. Tl,e prevalence of Malaria amo11g stLtdy

participants, tl1e tJrevalence of malaria v.tas 17%. the wo1nen's self-reported experience

with worm infestation, 54.9% of the women 1·eported to have passed out worms fi·om tl1eir

moutl1, noses or faeces prior to prese11t pregna11cy. 
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4. 7 A sociation of� the Socio-Demog1·aphic Characteristics of the Study Participants

,,,itJ1 oil l"1·ansmitted I-lcl1nintl1cs Infection 

,.fable 4.7 st1mmarizes the results of bivarate analysis of socio-demographic characteristics 

will1 STI-I infectio11. Age, Marital status, level of education, occupation, religion and 

i11co1ne l1ad no significant association witl1 STH, however ethnicity was marginally 

sig11ificant 1) -Q.065 with the proportion of Igbo witl1 STH . 

• 
• 
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�'abl
_e. 

4. 7 As�ociat�on of the Socio-Demographic Characteristics of the Study
__ l art1c1 ants with Sod Transmitted 1-lelminthes Infection

Variables 
Age 

<20-29 

30-39 

>40

Marital status 

Single 

C t11·1·e11tl y Mar1·i ed 

Not c11rre11tly n1arried 

I-Iigl1est level of education 

No fo1·1nal edt1cation 

P1·i1na1·y scl100 l 

Seco11dary schoo I 
Tertia1·y Scl1ool 

Occupation 

E1nployed 

Une111ployed 

Others 

Religion 

C Iu·i sti a11i ty • 

Isla1n 

income pct'" 

STH 
Absent 

192(86.9) 

85 (85) 

4 (80) 

29 (93.5) 

249 (85.6) 

3 (75) 

10 (100) 

45 (88.2) 

152 (86) 

74(83) 

188 (86.2) 

71 (87.7) 

22 (81.5) 

86 (86.9) 

195 (86) 

Present 

29 (13.1) 

15 (15) 

1(20) 

2 (6.5) 

42 (14.4) 

1 (25) 

0 (0) 

6 (11.8) 

24(14) 

15(17) 

30 (13.8) 

10 (12.3) 

5 (18.5) 

13 (13.1) 

32(14) 

Total Chi-Square 

221 0.368 

100 

5 

31 2.460 

291 

4 

10 0.479 

51 

176 

89 

218 0.65 

81 

27 

99 0.054 

227 

Average 
month 

<10000 187 (85.7) 31 (14.22) 218 0.108 

10000-20000 

>20000

l�thnicity

lgbo

Yoruba

I-Iat1sa

53(86.9) 8 (13.1) 

41 (87.2) 6 (12.8) 

13 (68.4) 6 (31.6) 

221 (87) 33 (13) 

47 (88.7) 6 ( 11.3) 

*Statistically significant at p < 0.05

51 

61 

47 

19 5.461 

254 

53 

P-value 

0.832 

0.292 

0.374 

0.724 

0.816 

• 

0.947 

0.065 
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4.8 Association of Rep1·oductivc 1-Iealth Information and Antenatal Care

Characteristics with Soil Transmitted Helminthes Infection

·rable 4.8 stt1nn1a1·izes the 1·esults of bivariate analysis of Reproductive health information

a11d ai1tenatal ca1·e cl1aracte1i.stics of Stt1dy Participants witl1 STH infection. Parity, BMI, 

.. l .. al<ing of Haen1atinics, Use of IPT, use of ITN and Trimester had no significant 

association witl1 STH 

• 
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Table 4.8: Association of Reproductive Health Information and Antenatal Care
__ Characteristics ,vith Soil Transmitted Helmintbes Infection

STII 
Variable Absent Present Total Chi-Square --

-------------------=----------

Parity 

P-vaJue 

P1·in1i pai·e 

Multi pare 

Trimester 

1 st t1·i1nester 

2nd trimeste1· 

3rd t1·u11ester

Use oi�ITN 
Yes 

No 
Ilacmatinics 

Yes 
No 
IP

r

l� 

Yes 
No 
BMI 
Underweight 
Normal 
Ove1weig'ht 

Obese 

150 (81.2) 

131 (88.5) 

48 (88.9) 

96 (86.5) 

137 (85.1) 

130(86.1) 
15 I (86.3) 

278(86.6) 
3(60) 

263(8·6.8) 
18(78.3) 

12(80) 
146(89.0) 

93(84.6) 
30(81.1) 

* Statistically sig11ifica11t at p < 0.05

• 

28 (18.8) 178 

17 (11.5) 148 

6 ( 11.1) 54 

15 (13.5) 111 

24 (14.9) 161 

21 (13. 9) 151 
24(13. 7) 175 

43(13.4) 321 
2(40) 5 

40(13.2) 303 

5(21.7) 23 

3(20) 15 
18(11) 164 

17(15.4) 110 
7(18.9) 37 

53 

2.531 

0.502 0.778 

0.003 0.960 

3.209 0.201 

2.213 0.697 

2.652 0.448 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.9 Association of Medical Characteristics of Study Participants with Soil

1"ransmitted Helminthes

Table 4.9 sun1n1arizes the results of bivariate analysis of medical characteristics of study

IJa1·ticipa11ts with soil t1·a11s1nitted hel1ni11tl1es. Genotype, Blood group and HIV status had

no significai1t associatio11 with STI-I . 

• 

• 

• 
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4.9 Association of Medical Characteristics of Study Participants with Soil

Transm··itted 1 -Ielminthes 

Table 4.9 summarizes the results of bivariate analysis of medical characteristics of study 

}Ja1·ticipa11ts with soil transmitted l1eln1it1tl1es. Ge11otype, Blood group and HIV status had 

no sig11ificant association witl1 STI-:I . 

• 

• 

• 

• 
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Table 4.9: Association of Medical Characteristics of Study Participants with Soil
1,ransmitted Helminthes 

-

STI-I 

Variable Absent Chi-Square 
____

__

______________ .:.,__ _______ _

Genotype 
Present P-value 

AA 

AS 

ss 

Blood Group 

A 

AB 

IIIV 

Positive 

Negative 

131 (85.1) 

143 (87.7) 

7 (77.8) 

76 (87.4) 

66 (85.7) 

32 (84.2) 

107 (86.3) 

14 (93.3) 

267 (85.9) 

23 (14.9) 

20 (12.3') 

2 (22.2) 

11 (12.6) 

11 (14.3) 

6 (15.8) 

17 ( 13. 7) 

1 (6. 7) 

44 (14.1) 

*Statistically significa11t at p < 0.05

• 

• 

1. 71 0.789 

0.24 0.971 

0.673 0.412 
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• 

4.10 Association of Environmental Characteristics and Hygiene practices of Study 

Participants lvith STH 

1
.,

able 4.10 summarizes the 1·esults of bivariate analysis of environme11tal cl1aracteristics of 

Stt1dy Participants with STH i1lfection. Tl1e toilet facility, wearing of shoes in tl1e l1ouse, 

wearing s]1oes outside the house, l1ouse type, roofing type, 1·earing of a11in1als at home, use 

of faeces as fertilizers, washing of l1a11ds before eating, washing of hands with soap befor.e 

eati11g a11d how often do you wasl1 yot11· l1ands we1·e analyzed for tl1eir association with 

STH. Women wl10 wore shoes at ho1ne had a higher· probability of being infected witl1 

STI-I tl1ru1 wome11 wl10 did 11ot wear shoes i11 their homes (34.5% vsl 1.8%)· p=0.001, 

I il<ewise wotnen wl10 did not wasl1 t11eir l1ands witl1 soap had a lligher probability of 

l1aviL1g STI-I (22.2% vs I 0.1 %) p=0.004 . 

• 

• 

• 
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Table 4.10: Association of environmental characteristics and Hygiene practices of 
study participant ,vith Soil Transtnitted IIelminthes 

Variable 
STI-1 

Absent 
Wash hands with soap 
Yes 204(89.9) 

77(77.8) No 
'"l�oilct facility 

Pit lat1·i11e 102(87. 9) 
Wate1· closet 132 (83 .5) 
Ope11 air Defeacation 46 (90.2) 
Wearing of shoes at home 
Yes 19(65.5%) 

No 262(89.2) 
W ea1--ing of shoes 

outside tl1c l1ousc 

Yes 
No 

Ilousc Type 

Detacl1ed btu1galow 
Apa1i1ne11t 
Otl1e1·s 

Roofing types 

Tl1atcl1ed 1·oof 
Co1·rt1gated i1·011

Sheets 
Otl1ers 

llearing of anin1als 

at l1omc 

Yes 
No 
Pets 

Yes 
No 
Use ot· human t·acccs 
as f c1·tilizc1· 

Yes 
No 
Wasl1 hands 

bcf'orc eating 

Yes 

No 
l low oJ�tcn do

240(86.3) 
136 (82.4) 

84(87.5) 
187(85.4)
10(91) 

27(81.9) 

249(86.5) 
5(100) 

. 99 (84.6)
182(87.1) 

99(84.6) 
182(87. l) 

33 (84.6) 
248 (86.4) 

267(85.9) 
14(93.3) 

151(88.3) 
you wash l1ands

Every ti1ne 
So1neti1nes 130(83 · 9) 

,i; Statistical Iy significant at P < O · o5

Present 

23(10.1) 
22(22.2) 

14 (12.1) 

26 (16.5) 

5 (9 .8) 

10(34.5) 
35(11.8) 

38(13.7) 
29(17.6) 

12 (12.5) 
32 ( 14.6) 
1 (9) 

6(18.1) 

39(13.5) 
0 (0) 

18(15.4) 
27(12.9) 

18(15.4) 
27(12.9) 

6 (15.4) 
39( 13.6) 

44(14.1) 

l ( 6. 7)

20(11.7) 
25{ 16.1) 

57 

Chi-square P-value

8.469 0.004* 

1.908 0.385 

11.424 0.001 * 

0.505 0.918 

0.463 0.793 

1.34 0.509 

0.383 0.536 

0.383 0.536 

0.093 0.76 

0.673 0.412 

1.343 0.247 
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• 

• 

4.11 Association of Soil T1·ansmitted Ilelminthes with Anaemia in Study 

Participants 

Table 4.11 sl1ows tl1e associatio11 between Soil Transmitted Helminthes Infection and 

Anae1nia, respo11de11ts wl10 had STI-I infectio11 and anaemia were 23(51.15%), rest1lts 

indicate a statistically significant association between anaemia and the presence of STH 

i1ifection (p=O.O 18). 

• 
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1,able 4.11: Association of Soil Transmitted Helminthes with Anaemia in Study 
_Participants 

Soil '"fransmitted Helminthes 
Present 
Absent 

Anaemia 

Present 
23 (51.1) 

92 (32.9) 

*Statistically significa11t at p < 0.05

, 

, 

Absent 
22 (48.9) 

187 (67.0) 

• 

59 

Total 
45 

279 

Chi-Square 
5.567 

• 

p-value 

0.018* 
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4.12 Regression analysis of factors associated ,vith Soil Transmitted Helminthes

Infection 

Table 4 .12 sl1ows tl1e results of tl1e 1n11ltivariate analysis of Soil Transmitted Helminthes 

and its detern1inants, st11dy pa1ticipants wl10 wo1·e shoes inside their homes were three 

tiJnes more likely to have Soil Trans1nitted Hel1ninthes Infecti0n (odds ratio= 3.940, 95% 

CI= 1.696-9.154) p=0.001 than tl1ose who did not wear shoes at home, similarly study 

participai1ts wl10 wasl1ed tl1eir I1a11ds witl1 soap before eating were two times less likely to 

l1ave STI-I i11fection ( odds i·atio=0.431, 95% CI= 0.227-0.819) p=0.010 tl1an women wl10 

clid 11ot wasl1 tl1ei1· ha11ds before eati11g. 
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"fable 4.12: Logistic Regression
1 -Iclmintbcs Infection
Variable odds ratio 
Shoes at home 
No (Ref) 
Yes 

Washing of hands 
with soap 
No (Ref) 
Yes 

1 

3.940 

1 
0.431 

�:Statistically sig11ificant at p<O. 05 

• 

• 

• 

Coefficients of risk factors of Soil Transmitted 

95°/o confidence interval p-value

1.696-9.154 0.001 * 

0.227-0. 819 0.010* 

• 
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'fable 4.13: l"{egression analysis of factors associated with Anaemia

Table 4.13 shows the logistic regression of Anaemia and its determinants. Study 

participants who tested positive to heln1inthes infection were two times more likely to 

have anaemia (OR==2.125, 95% CI= I.125-4.012) than those who tested negative to 

hehninthes infection, likewise women who tested positive to malaria had a 60% higher 

chance of having Anaemia (OR== 1.597, 95% confidence interval= 0.839-3.038) than 

wome11 wl10 tested negative. 

• 

• 

• 
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Table 4.13: Regression analysis of factors associated ,vith Anaemia 

Table 4.13 shows the logistic regression of Anaemia and its detenninants. Study 

participants who tested positive to hehninthes infection were two times more likely to 

have anaemia (OR=2.125, 95% CI= 1.125-4.012) than those who tested negative to 

hel1ninthes infection, likewise wo1nen who tested positive to malaria had a 60% higher 

chance of having Anaemia (OR= l.597, 95% confidence interval= 0.839-3.038) than 

wo1ne11 who tested negative . 

• 

• 
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• 

Table 4.13: Lo0istic Re ression Coefficients of factors associated with AnaemiaVariable odds ratio 95% confidence interval �-value Ilclminthes infection
Absent (Ref) I 
Present 2.125 1.125-4.012 0.020* Malaria 
Abse11t (Ref) 
P1·ese11t 

1 

1.597 

* Statistically significa11t at p<0.05

• 

0.839-3.038 0.015* 

' 
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CHAPTER FIVE 

DISCUSSION, CONCLUSION AND RECOMMENDATIONS 

5.1 DISCUSSION 

'"fhe ai1n of tl1is stt1dy was to investigate the association between soil-transmitted 

hel1nintl1es infection (STI-I) and anaemia a1nong p1·egnant women resident in Ida/ Akinyele 

local gover1unent area of Ibadan, Oyo state, Nigeria. 

5.1.1 Prevalence of Soil T1·ansmitted Hel1ninthes in Pregnant women 

Tl1e prevale11ce of STI-I ru11ong the wo111e11 was 13 .8%, while the prevalence of Anaemia 

was 24.85%.Tl1e p1·evalence of STH amo11g the wo1nen was lower than the range of 

between 20o/o - 30% stipulated by Wl-10 fo1· it to be co11sidered a disease of public health 

importance reql1iI·ing inte1-ventio11. Tl1e p1·evale11ce in this stt1dy was lower than the WHO

ctttoff of p1·obably becat1se tl1e study was can·ied out in a semi-urban area with better 

sanitary facilities tl1a11 expected in tl1e 1·ural a1·eas. Tl1is observed prevalence in this study 

was sin1ilru: to rece11t ·findings obse1-ved i11 Ba11gladore and Kenya with reported prevalence 

of 12.4% and 13.8o/o respectively (Wel<esa et al, 2014, Sl1rinivas et al., 2014). However, 

the p1·evale11ce of STI-I was 1nt1cl1 lower than 46.So/o obtained from studies condt1cted in 

Imo state of Nigeria (Obiakor et al, 2014), 36.3% in Gl1ana (Yatich et al., 2009) 58.2% in 

Soutl1e1 ·n Etl1iopia (Tadegbe, 2009) a11d 70o/o in Tl1ailand (Boel et al, 2010). 

1�11e diffei·eiice bet ween tl1e prevale11ce rates obtained from this stt1dy and those conducted

j11 othei· locations, n1ay be attribt1ted to variatio11 in geographic conditions, st1cl1 as the type

of soil (Textui·e and qL1ality), as well as t11e climatic conditions (te111perattire, rainfall,

l ·d·t . sani·tatioii) are associated with prevalence of hemintl1es i11 e11demic areas.
1un11 l y, }JOOI 
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l1e con11no11est STH observed fro1n tliis stt1dy was Ascaris lumbricoides followed by

l1ookwo1·1ns and Trichitl'·is t1·ichiztra. Si1nilar fmdings have also been observed in

Ve11ezuela a11d I<.enya wl1e1·e A. li1mb1·icoides had t11e higl1est 1·ate of i11fection witl1

p1·evalence rates of 57% and 53.3% respectively (Alfonso et al, 2006; Ton1 et al., 2011)

The prevale11ce of A. lu111bricoides· may also be attributed to poor observance of personal

l1ygie11e. Tl1is is because A. Lunib,�icoides is coITI1nonly acquired by accidentally ingesting 

e111b1·yo11ated eggs i11 co11tainit1ated foocl dri1ik, or soil, tl1e well-protected eggs can 

witl1sta11d drying ai1d can st11·vive fo1· very lengthy periods in soil. Furthem1ore, pregnant 

wo111en in n1an.y 11.11·al ru:eas depend 011 pit latrines for waste disposal with no facilities for 

l1ru1d. wasl1i11g after defecatio11. St1cl1 scenario accon1panied by seaso11al flooding and 

possible latrine overflow of l1t1man waste into drinki11g water sources and gardens is likely 

to lead to tl1e l1igl1 p1·evale11ce of asca1·iasis 1·epo1·ted. 

Tl1e p1·evalence of l1ookworm infection was tl1e seco11d most common Soil Transmitted 

I-Ieln1i11tl1es i11fectio11 with a p1·evale11ce rate of 0.6%. tl1e prevalence of hookworm was 

l1owever lower wl1en con1pared to 1·eports obse1·ved fron1 studies conducted in Kenya 

(74.9%) (B1·ooker et al, 2008) and elsewhe1·e i11 Africa Tanzania(56.6%), Uganda (44.5%). 

'"f]1e sa1nplc size in tl1is stt1dy may co11lribute to tl1e possible variations in prevalence rates 

a11d tl1e use of l(ato-l<atz tecl111iq11e of qt1antificatio11 for identification of hookworm eggs, 

)itei·at1.11·e l1as it tl1at tl1is teclmique is 11ot ve1·y st1itable for hookworm identification 

becatise tl1e eggs of l1ool<worm collapse witl1in 30-60 minutes of preparatio.n t1sing kato­

l<atz (Tru:afde1· et al, 2010) 

1"L1e pi·evaleiice of Trich11ris trichit11·a \i\1as also low at 0.3%. Trichuriasis is specifically

prevalent in the wann hu1nid tropics \.\here faecal contamination of the soil and water

· r. tor 1· 11 t]1c t1·a11s1nission of the infection in a con1mt1nity.so111·ces is a maJor 1-ac 
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rai1sinissio11 occtirs tlu·ot1gh poor sa1lita1·y habits of indisc1·in1inate defecatio11. Infections 

tlSually occt11· tlu·ough u1gestio11 of i11fective ova from contan1inated l1ru1ds, food, 01· drinks. 

Floodi11g ru.1d copropl1agot1s a11irnals play so1ne pmi in the trai1sportation of the ova to 

locatio11s other than the defecation site. The low prevalence of trichUI·iasis repo11ed in this 

stt1dy supports tl1e claim that it is less co1nmon in tl1e tropics, the differences in the 

prevale11ce may also be due to envi1·011mental factors and sample sizes u.sed in various 

studies (Wekesa et al, 2014) 

5.1.2 Intensity ot· Soil Transmitted llclmiothes among pregnant women 

Tl1e i11tensity of STH 1·eco1·ded , in this study was n1ostly ligl1t inte11sity. This fmding is 

si111ilar to stt1dies condt1cted in Peru and Kenya wl1ere most of the STH reported were of 

light inte11sity (Renee et al., 2005; Wekesa 2014). The observed light intensity from this 

stt1dy may be ini1ue11ced by climate and livestock density (Stock of animals per 

ag1·icultt1ral a1·eas), i11 tl1is stt1dy 011ly 35.93/o we1·e rearing animals and the result showed 

that tl1e 1·elationslup betwee11 rearing of anin1als and STH was not significant� therefore 

tl1is cot1ld l1ave affected tl1e i11te11sity levels of STf-IA. lun1bricoides had light intensity of 

12.83/o ru1d 1noderate inte11sity of 0.3o/o, I-Iookworm cases in this study were also of light 

intensity, wl1ile T,,.icl1u1·is t1·ichii1r·a l1ad tl1e lowest prevalence of 0.3. 
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S.J ·3 Factors associated with Soil Transmitted Helminthes infection amon.g Pregnant

Women 

"fl1e factors associated with STI-I in this study were socio demographic factors, 

1·ep1·odL1ctive ru1d an,tenatal care cl1ai·acteristics medical characteristics and environmental 
' 

and l1ygiene practices of tl1e won1en in Ido and Akinyele local government ru·eas. An1ong 

all tl1ese factors that we1·e assessed fo1· tl1ei1· association with STJ-I, the results showed tl1at 

011ly tl1e envi1·01unental cha1·acte1·istics a11d l1ygiene practices of the study participants W€re 

not statistically sig11ificant with STH. 

Sa11itation is co11sidered a key factor for tl1e t1·ansmissio11 of parasitic infections. People in 

tl1e se1ni t11·ban, 1'l11·al ru:eas ru1d poor socioeconon1ic co1rununities l1ave inadequate sanitary 

facilities st1cl1 as tl1e abse11ce of toilets and lack of provision of clean and treated water 

SLtpply, wl1icl1 facilitates tl1e ·µ·m1s111ission of STH infectio11s (Campbell et al., 2014 ). 

1�i 11di11gs also sl1owed tl1at wo1ne11 wl10 ttsed pit latrine had a highe1· proportion of STH 

con1pared to tl1ose wl10 used water closet systems, although the association was 

statistically sig 11ifi cant. 

Poor l1ygie11ic perso11al practices sL1cl1 as not wasl1ing hands with soap before eating, was 

significa1 1tly associated with l1igl1er 1 ·isl( of STI-1. Study results showed tl1at women who 

did 110t f1 ·equently wasl1 thei1· l1ands witl1 soap before eating were at a higher risk of being 

witl1 STI-l i11f ection co1npared to tl1ose vvl10 \:Vashed their hands. This finding is supported 

'by studies conducted in Rwa11da \rVl1icl1 rcpo1·ted that l1and wasl1ing \rvas protective of STH 

itlf ectior1 a1n011g preg11ant women (Emil et al, 2013 ); like\vise in Ke11ya, l1and '-'Vashing 

was significantly associated with reduced likelihood of infection among pregnant women 

(Wekesa et al, 2014) while in a study conducted among pregnant "vo1nen in Togo showed 
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that hand washing before eating and after defecation was associated with lower odds of 

STH infection (Strunz et al 2014). The significant association between hand washing and 

increase in STH infection observed in this study, can be attributed to lack of personal 

hygie11e a11d inadequate water supply to aid co11stant l1and waslling. I-land wasl1ing is an 

i111portai1t l1ygiene practice for p·reventio11 of parasitic diseases. it is also the most effective 

way of p1·eventi11g tl1e sp1·ead of i11fections, especially with the use of adequate amount of 

soap before eati11g. Several sn1dies l1ave also identified hand washing with soap before 

eati11g as a significa11t p1·edictor of STH infections in Malaysia and other countries (Nasr et 

er/., 2013a; Sclm1idliI1 et al., 2013; Ngt1iet al., 2011; Ackaet al., 2010) .. Furthermore, hand 

wasl1ing has bee11 p1·ove11 to be a significant contributor· to a s11stainable control of STH 

i11fectio11s, scl1istosomiasis, diatThoea, a11d otl1er fecal-orally transmitted diseases 

(Sclunidli11 et al., 2013). 

In addition to l1and washing, wearin.g of sl1oes inside the house was also significantly 

associated witl1 S
'"

fl-I infectio11 fron1 tl1is stt1dy. Women who claim to wear shoes at home 

had a higl1er risl< of infectio11 tha11 wo111e11 who did not wear shoes in the home. This 

positive association betwee11 weru:ing of sl1oes inside the hot1se an1ong pregnant women 

a11d STI-I infection 111ay be attribt1ted to lai·ge family size causing clt1stering and further 

explanations 1nay also be due to tl1e fact wearing of foot weai·s inside the home will bring 

i11 dii1 and possible l1el1nintl1es eggs tl1t1s co11ta1ninati11g food ite1ns. 
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5.1.4 Association betw s ·1 T een 01 ransmitted Helminthes infection and Anaemia in

llregnancy

1
"'

l1e association between STH and anaen1ia in this study was statistically significant. Tl1is 

1i11di11g is si1nila1· to a p1·evious study conducted in Ethiopia by Getacl1ew et al.,(2012) wl10 

also reported that as the l1elminth pru·asitic load inc1·eased the l1aematocrit values 

dec1·eased. 

Soil-t1·a11smitted l1elmi11tl1es (STI-Is), such as hookwo1·ms (Necator americanus ru1d 

A11cylosto111c1 cluodenale) ai1d w11ipwor1ns (Tr·ichitris trichiitra), contribttte to iron 

deficie11cy ane1nia by i11gesting blood. and by dan1aging the intestinal mucosa during 

feeding. A.'ica,·is li,n1bt·icoides is tl1e n1ost coffilno11 wor1n and largest intestinal nematode 

fou11d i11 l1u1na11s altl1ougl1 tl1ey do 11ot outrightly cause blood loss like hookwonn but their 

lai·vae migrate fron1 the i11testine to tl1e l11ngs and back to the intestine whicl1 causes blood

loss fro1n sites of intesti11al attachment wluch may cause iron deficiency anaemia in

prcgna11cy, of wl1jcl1 i11 tl1is stt1dy tl1e prevalence of Ascaris among these women was high. 

Findings fi·om tlus study showed tl1at won1e11 wl10 had l1ookworm infection also had 

anaen1ia, altl1ot1gh the prevalence of l1ool<worm an1ong these pregnant women was very 

low 0.3%. I-Iool<wom1 infection l1as bee11 described as 011e of the principal causes of iron 

cleficiency a11emia i11 developing count1·ies. It is prevalent throughout the tropics and 

511bti·opics wl1e1·ever tl1e1·e is faecal co11tainination of the environment and is acquired 

inaii1Iy by sl<i11 co11tact wi tl1 contan1i11ated soil or vegetation. A study by Gyorkos et al 

(2014) ·repoi·ted tl1at l1ool<wor1n was tl1e evidence linking soil transn1itted helminthes and 

ru1ae111ia ainong pregna11t wome11, this link between hookwo1·n1 and anemia had also been 

reported by Million et al (2012). Micronutrient deficiency, parasitic infestation and 

stunting are significantly related problems, high prevalence of intestinal parasitic 
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it1 lcSlatio 11 is llssociatccl witl1 n101·bicfitics like anaemia and reduced resistance due to other

11t1tritio11al disorde1· n1aclc t11e conditjon worse (Wf-JO, 2006). 

l lo,vcve1·, af'ter controlli11g for 111ala1·ia in the pregnant women in this current study,

wo1ne11 witl1 STI-I still l1ad two times odds of l1aving anaemia. This is supported by 

stt1dies co11dt1cted i11 Etl1iopia (Getachew et al., 2012). Malaria is a major cause of anaemia 

i11 p1·eg11a11cy ru.1d l1as bce11 t1nder surveillance for· years. The WHO, CDC and other health 

orga11izations l1ave in1plen1ented the use of insecticide treated nets at home and taking of 

i11ter1nitte11t pr·eventive the1·apy rot1tinely during antental care sessions, all in the bid to 

1·edt1ce tl1e p1·evalence of anaemia in preg11ancy. 

Tl1e p1·obable 1·easo11 fo1· tl1e lowe1· prevale11ce of anaen1ia among women in this study may 

be dt1e to tl1e tact tl1at study was conducted in PI-ICC setting, besides, the study area was 

largely u1·ban witl1 most wo1ne11 attending tl1e PHCs being better informed with the 

determina11ts and preve11·tio11 of anae111ia. 

Tl1e 1·est1lts of this st1.1dy, l1as p1·ovided additional evidence in support of the 

reco1TI1ne11dation of WI-IO, UNICEF and INACG to include anthelminthic treatment in 

prenatal p1·ogra1ns, in ru·eas wl1e1·e tl1e prevalence of l1ookwor1n infection exceeds 20-30% 

(WI-IO, 2002). 
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CONCLUSION 

TI1e prevale11ce of STH infection amo11g p1·eg11ant women resident in Idol Akinyele LGAs

of Ibadan at tl1e end of tl1e stt1dy ttu·11ed ot1t to be 13 .8% , of which the prevale11ce of 

Ascaris lu,nb,l'icoides was tl1e l1ighest witl1 13 .2% followed by hookwonns Q.6% then 

L11'ichi11·is t,l'ichiitl'·a 0.3% tl1e l1ool<wor1n prevalence was below tl1e cutoff point of20-30% 

range as stipulated by WHO for in1ple1ne11ting anthehel1ni11thic therapy. 

Tl1e i11tensities 1·epo1·ted fro1n this study sl1owed that fo1� tl1e three major STH (A. 

li,111bt·icoides·, l1ookworms and T tt·ichii,ra), all reco1·ded light intensity except for a single 

case of n1ode1·ate i11te11sity of A. l·umbricoide�·. The factors that were associated with STH

i11 tllis sn1dy were n1ajo1·ly enviro1m1ental and l1ygiene p1·actices which included improper 

wasl1i11g of l1ands with soap and 11ot wearing of shoes inside the hot1se. 

I-Ioweve1·, afte1· co11trolling for Mala1·ia i11 tlus study becat1se malaria is an important cause

of anae1nia, anaen1ia still l1ad a higl1 prevale11ce of 25%. However, tl1ere have been Public 

I-Iealtl1 interventio11s l1ave been put in place to help reduce Malari� such as the use of

ITNs a11d ial<ing of IPTp. Tl1e1·efore, the role of STH in pregnancy needs to be further 

co11sidered a11d policies sl1ould be p11t i11 place to l1elp reduce the prevalence of STH 

a1no11g pregnant won1en . 

• 
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5.4 RECOMMENDATIONS

Tl1e 1·ising prevalence rates of soil-t1·ansmitted helminthes infections as well as anaemia 

an1ong p1·eg11ant women shows a pressing need for appropriate 1011g tern1 and short term 

p1·eve11tive and co1·1·ective measures i11 01·de1· to preve11t an increase in mortalities as well as 

1no1·bidities related to parasitic infectio11. In view of these, 1ny recomn1endations are as 

follow: 

I. Reg1.1la1· screening of pregnant won1e11 for i1tfection with soil-transmitted

l1eli11111tl1es sl1ot1ld be set u.p ai1d 111onitored by appropriately instituted and 

1·egt1lated governmental organizations to help red11ce the prevalence and 

i11tensi ty of the occ111Tence of STH 

II. Healtl1 promotion to in1p1·ove sanitation l1abits among these pregnant women

sl1011ld be empl1asized d111·ing tl1eir antenatal care sessions this will help to 

p1·eve11t tl1e facto1·s associated witl1 parasitic infections of soil-transmitted 

l1el111i11tl1es ., educatio11al p1·og1·ams sl1ould be done in primary health care 

cente1·s at1d con1n1unities to pron1ote healtl1y lifestyles . 

III. Pt1rtl1er stL1dies sl1ot1ld be done in the 111ore rural settings of Ibadan ·because of

tl1e low p1·evale11ce level that was e11co1111tered in this study. 
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APPENDIX I: I FORMED CONSENT FORM 

"fitlc ot· the research: 

Soil Tra11s111itted I-Iel1nintl1es 1·1--·c:ect1·on �'1d An 
. 

p u, c.u ae1rua among regnant wo1nen at 

Idol Aki11yele local gover1une11t area of Ibadan '

Oyo state, Nigeria 

Na,nc and affiliation ot· researcher of applicant: 

Tl1is study is bei11g cond11cted by Miss C.E Umezurike of the department of Epidemiology 

at1d Medical Statistics, CoJlege of Medici11e, University of Ibadan, Oyo State. 

Sponso1· of 1'"csea1"ch: 

,.flus study is sponso1·ed by self 

}lurpose of 1·esearcl1: 

Tl1e pt11·pose of tl1is researcl1 is to deternline the association between Soil Transmitted

I-Ieltni11tl1es a11d A11aen1ia of P1·eg11ant Wo111e11 at Ido/Aki11yele local government area of

Ibada11, Oyo state, Nigeria. 

Procedure ot· the researcl1, what shall be required of each respondent and 

�1pproxin1ate tot�1I number of 1·esponclents tl1�1t \Vould be involved in the research: 

Pregna11t won1en will be 1·ando1nly selected from six primary healtl1 care centers in

Idol Aki11yele local gove11u11e11t of Oyo state, and 460 questionnaires will be 

JJI.OJJOrtionatel)' distributed witl1i11 tl1esc l1ealtl1 care centers. 460 preg11ant women ages 15 

- 44 will be recrt1i ted as respo11det1ts for tl1is research.

Expected duration of researcl1 an.d 1·espondent(s)' involvement:

I expect to cai·ry otit tl1is researcl1 in 12 ,veeks, and I expect each participru1t to answer the

questioru1aire for app1·oxi1natel)' 15 n1in11tes.

Risl{(s): 
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1 h1;1r is 11 unticipnl ·d ri k( • fo pttrliciputin , in thi, study.

,, (s to tlic 1· 'SfJfJ11d >11t , if 111,, ,. f>f j,,i,,in, tJ1c re e 1rcl1 :

l{e ·pond nt • p r1icipution in thi . tudy \ ill not co_t th m anythin . 

JJ 'ncfit(� : 

11,c goal f tt1i �tud t i lo , ,,.,.,..,
"' 

the .... 
• • 

1at1on 

infc lion a11d 1-\11nc111ia i11 prcg11nnt \ 0111en •• l· indin s rom thi u 

011 th rel tio1,�t1ip b r,, n ........ il-trnnsr11ilted heln1inthv . .J

.. on fi d r n t i :1 Ii t,· :
Ii 

\II in� r111 tio11 ,11 ctcd in tl1i Sll1 I)' will b 

.... -1 ,�.c ... u� d in an)' publication or report from thi tudy. 

\ olunt rinc.s : 

ur participation in chis. tud) i c n1plct �ly olun f)

:\Ir m ti, c to parti ip tion: 

-

0 

,. 

_ _.. .. rl I ...-,n., 10 II 11 • 

n ent t parti 1put1ng. thJ 

J n I 

nd n n� m 
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• 

• 

Consequences of participant' decision to withdra,v f1·om research and procedure for

orderly termination of participation:

You can also choose to witl1d1·aw fro111 tl1e research at any tin1e. Please note tl1at some of 

tl1e information tl1at l1as been obtained about you before you chose to withdraw tl1em may 

l1ave been n1odified. or Lised in reports and pt1blications. These cannot be removed 

anymore. I-Iowever the researcl1ers p1·01nise to make effort in good faith to co1nply witl1 

yot11· wisl1es conce1·11i11g tl1e1n as 1nt1ch as is practicable. 

Any apparent or potential conflict of interest: 

No11e 

• 
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11,u, flail)' XJJ1uir1cd tJ1i re carch 1 

� . . � . . . . . . . . . . - . . . . . . . . ... ' .. . . . . . . . . . . . . ..... . .. . ..... . .. ... .- .... , . .

a11d l l1a i.
1i, c11 uffici 11l ir1fbrn1u1ion. \� hich J ..... ,,. in ltld"'J th 

tl1i tud . 

D1\Tl:: ···················�············· ( . ···· · ········· · ·· · " · ·· ·· ... ·····- · ·· 

11 ..... . · · · · · ·--'· .. ··· · · · · ·· · · ·· ·· · · · · · · · · · · · · · · · · · 4 • • • • • • 1••••• • • 1t  ... .... . . . . ... . .. . .... • . .... C .. . 

1 , c rea the inf .. or111ation gi\1Cn on th� re� ·ur h 

J 

I ta 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



S1,ATE.MEN
r

l, OF PERSON OBTAINING INFORMED CONSENT

I have fully explai11ed tllis research to

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
. . . . . . . . . . . . . . . . . . . . . . . . . '

and I have given sufficient irrfor1nation, which also inclt1des the benefits of participating in 

tl1is stt1dy. 

DA TE: ................................ . SIGNATURE: ................................. . 

NAME: • 

• I • e • f • • • • t • e • • • • II • • • • • • • • e e e e • • e • • • • • • e e • • • e • • • • • • e • • • e • • • • e e • e e • e 9 • • • • • e • • e I e • e e • e e e • e e e e • • • e • • • • e • e e e

STATEMENT OF PERSON GIVING CONSENT 

I l1ave read tl1e i11fonnatio11 given on tl1e 1 ·esearcl1, it has been well explained in the 

langt1age I t111de1·stand, and I am satisfied witl1 tl1e information. I understand that my 

participatio11 i11 tlus stt1dy is volt1ntai·y, ai1d l1ave st1fficient information on the purpose, 

1nethods, t·isks ai1d benefits of tl1 is researcl1, needed to determine if I want to participate in 

tl1e study. I also t111cle1·sta11d tl1at I can opt out wl1eneve1· 1 want to during tl1e research, and 

I l1ave received a copy of tl1is conse11t fo1m and additional information sheet to keep for 

myself. 

DATE. . ........................ SIGNATURE: ................................... . 
• • • • • • • • 

NAME• . • • • t • • • • t t t • I I I I I I I I • t I I I I I I I I I • t I I I I I I I I I I I I I I I I I I I I . . ......... � . . . .  � . . . . . . 
• • • • • • • • • • • • 

WITNESS' SIGNATURE (if applicable): ............................................... . 

7 I I I I I I I t I I • I I I I I I I I I I IWITNESS' NAME� · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • • • • • • • • • • • • 
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• 

.. 

Q11estio1u1aire t1t11nber
• • • • • • • • • • • • • • • • •

Deru: Respondent, 

I am a Master's student of Public Health (Epidemiology) in the University of Ibadan, Oyo 

State. This questionnaire has been strictly designed for academic purpose. All information 

will be lcept confidential and processed a11ony1nously. Please make an X sign on tl1e 

option most appropriate to yo11, 01· complete tl1e state1nent in the spaces provided, 

i11-fo1·1nation req11i1·ed is for the st1ccessful completio11 of a research work titled ''Soil 

tra11s111itted l1el1niJ1tJ1s and a11ae1nia a1no11g pregnant wo111en''. Kindly please answer all 

qt1estions with sLt1cerity in otl1e1· not to alter tl1e accuracy of tl1e data collected. Thank you 

for spari11g your valuable ti1ne to co111plete this q11estio1maire. 

Tlus 1·eseai·cl1 l1as bee11 approved by tl1e Oyo State Etl1ical Review Committee of tl1e State 

Mi11istry of I-Icaltl1. In additio11 if yot1 l1ave any questions about your participation in tl1is 

resea1·cl1, yot1 ca11 co11tact tl1e principal investigato1·, UMEZURIKE CHIOMA EMILIA at 

the Depa11n1e11t of Epide1niology and Medical Statistics, Faculty of Public Health, 

U11iversity College l-Iospital, Ibadan. 07051412999 01· t1emiliachioma@yahoo.con1 

Statement of person giving informed consent: 

Now tl1at tl1e st1.1dy l1as bee11 vvell explai11ed to n1e a11d I fully understand the content of the 
study, I l1ereby ag1·ee to participate in tl1e study. 

Nan1e: 

Date: 
--

I __ / __ Sig11att1re: ________ Primary Healtl1 Care Center 

-

SEC
r

l
"'

ION A: Socio De111og1·apl1ic Characteristic (Kindly tick yoz,,� a11Svve1·s to SIN 

the follo1v11in� c i1estio11s) 

Age (at last bi11hday): I 

Never 111arried D Man·ied D Single parent 2. Ma1·ital Status D 
Col1abiti11g D SeoaratedD Divorced D Wido,v D 

3. I-Iigl1est I..ievel of D No Fo1·111al education D Pr·imru·y School 
Secondary School D Tertiary Institu·tion 

Edt1catio11 
U11e111ployed D T1,ader D House wife D • 

D 4. Occupat1011 
Skilled ,vo1·ker 
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5. 

6. 

7. 

8. 

9. 

,,.... ____ - --

Average inco1ne pe1·

1nontl1 

D Professional o�---D---S-t-ud_e_n_t ____ O_th-e-rs_, ,
s Jecify: 

D < 500d=J' 
20000 

5 000-1 0001 .. 1,--1 10000-150 15000-

-··-

Etl111icity 
D >20000

----+-:===---.:......:......:__ ________________ _J'' 

D IgboD Yo1·t10 Hat1sa otl1ers specify 

SECTION B: Obstetric Information 

Previous 
preg11ai1c1es 

Cur1·e11t pregnancy 

Gravidity (11umber of pregnancies): __ 
Parity (n111nber of live bi11:hs): ___ _ 
Nun1be1· of siilJ bi1tl1s: 

-------

N11mbe1· of indt1ced abo11ion(s): ___ _ 
Numbe1· of living cl1ild1·en: 
Any co1nplicatio11(s) experie11ced in previous pregnanDs? 
Ye� No 

If yes wl1at were tl1e complications: 
D Feb1·ile IllnessD Smelly vagiI1al discharge 
D Painfttl u1·inationD Vaginal bleedingD Yellowness of 

tl1e ep 
A11aeniia Othe1·? Specify: 

Date of last menst11.1al period: _/_/ __ _ 
( dd/1run/yyyy) 
Gestatio11al age & date at first antenatal visit ( current 
preg11a11cy): __ (weel<s) Date:_/_/ __ 
Ct1r1·e11t gestational age (weeks): __ _ 
Date:_/_/ __ _ 
Was tllis p1·egnancy plaimed? D Yes D No 
Did yo11 11se any n1etl1od to delay/avoid this pregnc:ly? 
YeD No 
If yes, state tl1e n1ethod: __________ _ 

Expected date of delivery: _/_/ __ (dd/mm/yyyy) 
What se1·vice(s) l1ave yo11 received during tl1e antenatal 
period? 
D A.I1ti111alarial(IPT) DTetant1s toxoid D Antiretroviral 

D J-laen1at.i11ics D Antibiotics Others? specify: 

I-low n1a11y doses of IPT?
D No11e D l dose D 2 doses 

W11at rnedications J1ave yo11 received? 
D IrorJl�ol.ic acid D Anthel1el1nintl1ic drugs 

_.__, __ 

- SECTION C: Medical histot")'
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- -

10 •
-

Whicl1 of tl1ese 
diseases do YOll 

l1ave? 

Wl1at 
• 

IS your 
ge11otype? 

What is your blood 
g1·oup 

Booking height a11d

weight? 

Blood presst11·e 
Mate1·11al pacl<ed 
cell volt11ne 
I-IIV status
Al·e yot1 011 a11y

a11ti1·e t1·0 viral 
drug(ARV) 

O Hypertension o D Sick.le cell anaemiaD
Otl1ers specify: 

DAA D AS D

D AO BO AB O 

. 

I-I eight: CID 

D < 20D 20-30 D >30 
D Present D Absent 
DYes D No 

Asthma 
Diabetes 

SSD SCD AC 

0 

Weight: kg 

SECTION D: RISK FACTORS OF SOIL TRANSMITTED HELMINTHS 

(ki11dly ticl< tl1e correct option) NO 

I_Y_ES
l 1. W11at type of toilet facility do yo11 t1se? Pit Latrine 

l1ot1se 

12. Do yot1 weai· sl1oes at l101ne?

l 3. Do you wear sl1oes wl1en playing u.1 the hot1se?

. 
. ? 

-14. Wl1at structure of l1ot1se do yoti live 111· 

• Flat apartn1e11t

• Detacl1ed bt111galow

• Face to face

• Otl1e1 ·s specify ______ _

. ? 

What type of l1ouse do yot1 li,,e in. 

• Tl1atcl1ed roof

• Co1·rugated iro11 sl1eet

• Otl1e1·s(specify)i ___ _

87 

Water closet 
Busl1 aro11nd the

Nylon bags

Bucket 

II

I 

I'
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------------- _____________ -....----,,

I'

-

15. . Do yot1 l1ave the habit of eating soil?
16. Do you use l11u11a11 feaces as fertilizers in your farn1?17 · Do yott wasl1 your hands befo1·e eati11g?
18. Do you wash yot11· hand regt1larly witl1 soap before eating?

I-low often do you wasl1 yot1r hands? 
• Eve1·y timeD

• S01netimesD

• Never D 

-

19. Do yot1 rea1· ai1i1nals?
Do you l1ave a pet a11i1nal at hon1e?

• What ty2e of animal?

I 
l 

-

' 

' 

I 

Dog D 

Cat D 

I'
I I 

Others specify _____ _ 

Sl�CTION E: PAS
'"

f 1-IISTORY OF WORM INFECTION 

-�---

20. I-lave yo11 eve1· seen a wor1n befo1·e?
Have yot1 eve1· passed out wo1·m ·fi·om your 11ose, 1noutl1 or faeces?
I-lave yot1 eve1· been treated for wo11n i11 the last one year?

SECTION 1�: RISK FACTORS OF MALARIA 
... 

-----------------..-�

2 l. I-Jave you been 11sing n1osq11ito nets i11 this pregnancy for the last 3 
1-----4-----1 

n1011ths? 
Do you have net ot1 tl1e doo1· 01· wi11d.ow of yom· l1ot1se? 
I-lave you t1·eated Malai·ia i11 tl1e last 3 1no11tl1s? 
If yes, l1ow was it treated? 

• Ilerbs

• Anti1nalarial d1-i1gs
Wl10 treated yot1 for 1nalaria::J Self 1nedicatio[:] Healtl1 worke1· 
If Ar1tin1ala1·ial drugs, whjcl1 tyJ)e? 
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SECTION F: FOOD CONSUMPT 
· In the last 24 hotu·s list out the ti lON PATTERN & FREQUENCY
22_ 

' oo s you ate: 
. 

B1·cakfast 
23. Lt1ncl1
24. SL1pper

-

25. S11acl<s
-

a11cl D1·inks
-

In tl1e past 7 days l1ow ma11y tin1es did Never Rarely Occassionall 
yot1: (0 Times) (1-2 y 

Times) (3-4 Times) 

26. Sl<i JJ breal<.fast?

27. l�at starcl1y foods e.g. Rice, Spagl1etti,
Ga1·1·i/Eba, F L1fi.1, ya111-
28. Eat p1·otein 1·icl1 foods e.g. Meat, Fisl1,
Eggs� Bea11s etc.
29. Eat f1·uits and vegetables e.g. Ora11ges,
Ba11a11as, Wate1·n1elon
30. Eal s11acl<s/1Jastc1·ies e.g. Cl1i11-cl1i11,
Cal<e, Dot1glu1t1ts etc.
31. '"1 ... ake ca1·bo11ated d1·i11ks e.g. Coca-cola,
11ai1la etc.
SECTION G: PHYSICAL ACTIVITY 

-

Frequent) 
y 
(5-7 
Times 

I• 

,, 

I ' 

I' 

32. I -low would yot1 D Not Active (e.g. watcl1i11g TV, sleeping, sitting in most part of the day) 

assess yo111· level of D Active (e.g. walk fo1· about 30 nlinutes per day) 
JJl1ysical activity i11 D Very Active ( e.g. lifti11g l1eavy loads, pounding yam) 
tl1is pregnancy?

Sl�CTION J-l: Pa17asitological Fi11du1gs(StooJ sa1nple) 

SIN Eggs/slide Eggs/g1·an1( epg) 

33 

34 
35 

36 

• 

• 

• 

• 

BLOOD SAMPLE 

PCV: 
---------

MALARIA PARASITE: Positive I I 

Negativd I 

89 

Heavy Heavy 
intensity infection 
threshold 
> 
-

Yes 
50000eJg 
�lOOOOeJg 
�4000eJg 
� 4000epg 

intensity 

No 

I 

I 

' . 

Ir 

I 

I 

I I 
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SEC 
In 

22. 
Brc 
23. 
24. 
25. 
and 

TION F: FOOD CONSUMP the last 24 hours list out the fo!�ON PATTERN & FREQUENCY
' s you ate: 

akfast 
Lunch 

-

Supper 
>- �

--

Snacks 
Drinks 
In the past 7 days how many times did

you 

-

Skip breakfast?26.
27. 
Gar 
28. 
Egg 
29. 
Bar 
30. 
Cal 
31. 
Fan 

Eat starchy foods e.g. Rice, Spaghetti 
-ri/Eba, Fufu, yam
Eat protein rich foods e.g. Meat, Fish, 
s, Beans etc. 
Eat fruits and vegetables e.g. Oranges, 

1anas, Watermelon 
Eat snacks/pasteries e.g. Chin-chin, 

e, Doughnuts etc. 
--

Take carbonated drinks e.g. Coca-cola, 
ta etc. 
CTION G: PHYSICAL ACTIVITY 

Never Rarely Occassionall 
(0 Times) (1-2 y 

Times) (3-4 Times) 

Frequent) 
y 
(5-7 
Times)

E 
32. 
ass 
phy 
this 

I low would you D Not Active ( e.g. watching TV, sleeping, sitting in most part of the day) 
ess your level of D Active (e.g. walk for about 30 minutes per day) 
sical activity in D Very Active (e.g. lifting heavy loads, pounding yam) 
pregnancy? 

SECTION II: Parasitological Findings(Stool sample) 

SIN Eggs/slide Eggs/ gram( epg) 

-

33. 
---

34. 
,_ 

35. 
--

36. 
BLOOD SAMPLE 

PCV: 

-

MALARJA PARASITE: Positive D 

NegativcCI 

89 

Heavy Heavy 
intensity infection 
threshold 
> Yes
-

50000epg 
>l0000epg
>4000epg
> 4000epg

intensity 

No 
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'ttttcRAMs ................ . TELEPHONE ................ . 

MINISTRY OF HEALTH 
DEPARTMENT OF PLANNING, RESEARCH & STATISTICS DIVISION 

PRIVATE MAIL BAG NO. 5027, OYO STATE OF NIGERIA 

You, Ref. No . ............................... .

All co111111unicatio11s should be addressed to 

the Honorable Commissioner quoting 

Our Ref. No. AO 13/ 479/C/8°/ 

The Principal Investigator, 
Department of Epidemiology and Medical Statistics, 
Faculty of Public Health, 
College of Medicine, 
Ibadan. 

Attention: Umczurike Chioma 

January, 2016 

ETHICAL APPROVAL FOR THE UvfPLEMENTATION 
OF YOUR RESEARCH PROPOSAL IN OYO ST A TE 

This is to acknowledge that your Research Proposal titled: "Soil Transmitted Helrninths 
and Anaemia among Pregnant Women at Idol Akinyele Local Government of Ibadan, 
Nigeria." has been reviewed by the Oyo state Review Ethical Committees. 

2. The committee has noted your compliance. In the light of this, I am pleased to
convey to you the full approval by the committee for the implementation of the Research
Proposal in Oyo State, Nigeria.

3. Please note that the National Code for Health Research Ethics requires you to
comply with all institutional guidelines, rules and regulations, in line with this, the
Committee will monitor closely and follow up the implementation of the research study.
However, the Ministry of Health would like to have a copy of the results and conclusions
of findings as this will help in policy making in the health sector.

( •' :as 'o a an ,.. . . 
Director Planning, Research & Statistics
Secr�tar�:

1

.£:Yyn Stater-Research Ethical Review Committee
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ll:LEGRAMs················· TELEPHONE ................ . 

PRIVATE MAIL BAG NO. 5027, OYO STATE OF NlGERIA 

Your Ref. No . .............................. ..

All communicatio11s should be addressed to 

the Honorable Commissioner quoting 

Our Rcr. No. AD 13/ 4 79/ Cf 8°1 

The Principal Investigator, 
Department of Epidemiology and Medical Statistics, 
Faculty of Public Health, 
College of Medicine, 
Ibadan. 

Attention: Umczurike Chioma 

January, 2016 

ETHICAL APPROVAL FOR THE IMPLEMENTATION 
OF YOUR RESEARCH PROPOSAL IN OYO ST ATE 

This is to acknowledge that your Research Proposal titled: "Soil Transmitted Helminths 
and Anaemia among Pregnant Women at Ido/ Akinyele Local Government of Ibadan, 
Nigeria." has been reviewed by the Oyo state Review Ethical Committees. 

2. The committee has noted your compliance. In the light of this, I am pleased to
convey to you the full approval by the committee for the implementation of the Research
Proposal in Oyo State, Nigeria.

3. Please note that the National Code for Health Research Ethics requires you to
comply with all institutional guidelines, rules and regulations, in line with this, the
Committee will monitor closely and follow up the implementation of the research study.
However, the Ministry of Health would like to have a copy of the results and conclusions
of findings as this will help in policy making in the health sector.

G . as � 
Director Planning, Res�arch & Statistics
Secretart-Ctyo State, Research Ethical Review Committee
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