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ABSTRACT

Soil-transmitted Helminthiasts (STH) and malnutrition are major public health
problems among school-age children in developing countnes. SoiHransmitted
helminths are a group of parasitic intestinal nematodes that cause mnfections in
humans. These infections are endemic in developing tropscal countries and are said to

impact negatively on children’s healiiz states.

This study was therefore designed to assess the current prevalence 08I H infections
and malnutrition among school-age children, as well ag detetmine possible

associations between STH infection and nutn tional status of gcheel*age children.

An analytical cross sectional study was conducted fronwWNovember 2014 to January.
2015, Multistage sampling technique was used to Select 460 apparently healthy
children from eleven primary schools at Obafemi/Owode Local Government Area
(LGA) of Ogun state. Stool samples were colleeted\trom the children, and examined
microscopically for eggs of soil transmitted h&yminths following preparation using
Kato —Katz technique. A close cnded iptcr¥fewer adnunistered questionnaire was
used for collection of data on sdéfmeuraphy, socio-economics., houschold
characternistics. hygienc habits as wejl as di"ctary intake. Dietary assessment was done
using the 24 hour dietary rccall geetiind. Anthropometnc measuremcnts, height and
weight were measured. and used tgebtain Z-scores of the malnutrition indices height-
for-age and Body-Mass-Indextfor-age using WHO Anthroplus. These indices were
compared with the 2007 WHIO refercnuee valucs 1o diagnosc stuniing (height-for-age <
-2SD) and wasting (BMi-feg-age < -2SD). Proportions. chi-square test of significance

and regression analysys wi€re used for statistical analysis

The mean agedoffthé study participants was 10.35 + 2.39 years. Three different
helminthes observéd included Ascurts himbricowdes (28.7%). Hookworm (0.7%) and
Trichurts rfefiivra (0.7%). Multiple mfections were however observed in sonic
indrviduads (3.0%). Of the 460 stool samples examined, 134 were infected giving a
prevalence of 29.1%. Most infections were light (66.0%]) to moderate (44.0%) with no
hcavy infcctions seen. Ascaris hunbricotdes was the most encountered parasite in the
study Stunting was observed in 25% of children and 1t was higher among thosc
infectcd with STl Also, 19.3% ol children wcre thin. No sigmificant dhruect

associations were found for Sail-transimitted Helminth infection statas with HAZ and

Vil
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BAZ values but a significant negative association were found between soil-

transmitted helminths infections and mean height-for-age Z-score values of mfected

and non-infected children.

Soiktransmitted helmintluasis and malnutntion remain public health concerns 1n

Nigenian school-age children due largely to a lack of concerted effort from
stakeholders towards :its eradication. The role of STH infections yryundérmining

children’s nutritional status still needs to be further investigated.

KEYWORDS: Soil transmitted Helminth Infections. Malndtmtien. School-Aged
Children

Werd Count: 403
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CHAPTER ONE

INTRODUCTION

1.1 Background

Soirl-Transmitted Helminthiasis (STH) s one of the neglected tropical:diseases of public
health importance, with over 1.5 billion people affected worldwide (WHO, 2014).
Although STH have a worldwide distribution (WHO, 2012), their infections are more

common 1n the Sub-Saharan Africa and South East Asia.

Intestinal nematodes are the STH disease causative agents_and over 100 species of soil
transmitted helminthes (STHs) have been reported from the human alimentary tract (Saka
et al., 2006). Four species are most common and are'Collectively referred to as ‘‘soil-
transmitted helminths”. They are Ascaris lumbricoides (the roundworm), Trichurts
trichiura (the whipwormn) and Necator americanus or Ancylostoma duodenale (the

hookworms) (Anderson et al., 2013).

The burden of disease from STHs is ‘mainly attributed to their chronic and insidious

impact on the health and quality of life of those infected (WHO Fact Sheet, 2014). These

health impacts are more dramatic in children who also happen to be the most susceptible
age group, due to poor personal and environment hygiene as well as their differential

exposure to containinated soils. (Ilotez, 2008).

Infections of STH have‘been‘reported in school-age children across several populations;
in both developing and developed countries such as in Ethiopia (Debalke et al, 2013).
Honduras (Sanchez et.al., 2013), China (Wang et al,, 2012) and various parts of Nigeria
(Saka et al., 2006; Opara et al., 2010; Senbanjo et al., 2011; Oguanya et al, 2012)" It
especially prevails however, in rural communities of developing countries of the world,

where inadequate hygtene which usually accompanies poverty, predispose them to a

continuing burden of STHs infections (Stephienson et al:, 1993).

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Unambiguous evidences have shown that parasitic infections damage children’s health
(Katona and Katona Apte, 2008). Mild and moderate infechons of STH in children have
been shown to lead to malnutrition, manifested in forrms of micronutrient deﬁcienc;es,
such as iron deficiency anemia (Hall et al.,, 2008), as well as impaired phys;cal
development (e.g. stunting) (Pullan et al, 2013). These lead to poor school-performance

and absenteeism in children which precipitate reduced work productivity in adulthood.

Malnutrition, a serious global issue (Fermandez et al,, 2002), accounts-for over half of all
child deaths worldwide (Joshi et al., 2011).Similar to infections.of STH, it especially
persists as a major public health problem in developing countries of the world. In Nigeria,
it continues to be a primary cause of ill lhealth and mortality'among children (UNICEF,
2009). Freedom from malnutrition 1s a basic human right and its alleviation s a
fundamental prerequisite for human and national development (Sati and Dahitya, 2012).
Usually referred to as silent emergency, it has devastating effects on children, society as

well as future homemaking.

Infections with soil-transmitted helminths (STHs) and malnutrition co-exist as public
health problems in school-age children in developing countries (Ahmed et al., 2012) and
their interactions are synergistic. This'.means malnutriton makes a person niore
susceptible to infection, and infection also contributes to malnutrition, which causes a
vicious cycle and unambiguous evidence have shown that parasitic infections damage
children’s health (Katona and Katona Apte, 2008). The school age-period is nutritionally
significant because this is. the prime time to build up body stores of nutnients in
preparation for raptd growth of adolescence. While adequate nutrition gives stronger
immune system, less illness, better health and productive community. inadequate
nutritional state/malnatrition 1n children, leads to growth retardation, reduced work

capacity and poor mental and social developnient (Awasthi et al., 2000).

1.2 STATEMENT OF PROBLEM | |
Nigeria has the largest STH disease burden in Africa (with approximately 40,384,176
igeria

illion school-aged children affected in 2012), as well as the third largest burden
million &
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globally (WHOQO, 2012). These coincide with having the highest absolute number globally,
of chronically malnounshed (stunted) children (WHO, 2010).

STH disease burden is believed to be mainly manifested as nutritional stress and
associated with poor appetite, food indigestion and malabsorption, impaired growth and
anemia (Crompton and Nesheim, 2002). Recently however, efforts have been made to
fully understand the nutritional effects of soil-transmitted helminth infections. This has
led to research that assess possible associations between STH and Nutrition among

school children.

Studies have found significant associations between STH and. nutritional deficits in
children, using biochemical nmeans of nutritional assessment (Verhagen et al., 2013)
found a significant association. Others however (Ahmed et al., 2012) found no difference
in the mean increinents in anthropometiric growth indices between helminth infected and
non helminth infected groups of school-age children. Sanchez et al. (2013) who also
sought to ascertain associations of STH infections with anthropometric indices of
children’s nutritional status (stunting, undenveight and thinness) among rural school
going children in Honduras found no such associations. Although it has been researched
in other parts of the world, from literature search, the association between STH and

nutritional status of school-age children is_yet to be investigated in Nigeria,

Studying the unpact of intestinal helminths on child growth and nutrition in endemic
populations is not easy endeavor as it is difficult to conitrol for other environmental e
socto-economic factors or _seasonal changes (Sanchez et al.,, 2013). Irrespective,
malnutrition and parasite infections like STH so frequently co-exist that they need be
considered together (Debalke et al., 2013). Increase in the available body of empirical

evidence however, will help better understand the relationship between STH and

Nutritional status.among school-age children-

In view to thewabove stated problems, this present study aims to ascertain associations
between STH“and nutntional status in a representative sample of rural school-going

children in ObafemiyOwode Local Government Area of Ogun State. Our results will
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globally (WHO, 2012). These coincide with having the highest absolute number ¢iobally,
of chronically mainourished (stunted) children (WHO, 2010).

STH disease burden is believed to be mainly manifested as nutritional stress and
associated with poor appetite, food indigestion and malabsorption, impaired growth and
anemia (Crompton and Nesheim, 2002). Recently however, efforts have been made to
fully understand the nutritional effects of soil-transmitted helminth infections. This has

led to research that assess possible associations between STH and Nutrition among

school children.

Studies have found significant associations between STH and nutritional deficits in
children, using biochemical means of nutritional assessment{(Verhagen et al.,, 2013)
found a signiftcant association. Others however (Ahmed etal:, 2012) found no difference
in the mean increments in anthropometric growth indices between helminth infected and
non helminth infected groups of school-age children. Sanchez et al. (2013) who also
sought to ascertain associations of STH infections with anthropometric indices of
children’s nutritional status (stunting, undetnwe€ight and thinness) among rural school
going children in Honduras found no such associations. Although 1t has been researched
in other parts of the world, from hterature search, the association between STH and

nutritional status of school-age children is yet to be investigated in Nigeria.

Studying the unnpact of intestinal~helminths on child growth and nutrition in endemic
populations i1s not easy endeavor.as it is difficult to control for other environmental os
socro-economic factors or seasonal changes (Sanchez et al, 2013). Irespective,
malnutrition and parasite infections like STH so frequently co-exist that they need be
considered together (Debalke et al,, 2013). Increase in the available body of empirical

evidence however, ‘will' help better understand the relationship between STH and

Nutritional status among school-age children.

In view to the above stated problems, this present study aims to ascertain associations

between STIHwand nutritional status in a representative sample of rural school-going

children 1n Obafemi/Owode Local Government Area of Ogun State. Our results will
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provide empirical evidence for policy makers in decision making on health related

matters as well as serve as baseline data for future related studies.

1.3 JUSTIFICATION FOR THE STUDY

Because school aged children suffer the lowest mortality of any age group, there iIs a
tendency to view them as essentially healthy (Partmership for health development, 1997).
In recent years however, increased awareness of the need to focus attention on the health
concerns of school age-children in developing countries has surfaced (Partnership for
health development, 1998). This 1s due largely, to the burden of disease being
experienced in them, found to have both immediate and long term consequences for their

health, growth and education (Saka et al., 20006).

In terms of disease burden of children in school-age population, soil-transmitted
helminthes infections rank first among the immediate causes of all communicable and
non-communicable diseases in school-age population in developing countries (World
Bank Development Report, 1993). Children.bear the greatest burden of these infections
and are faced with health burdens like’ malnutrition, stunted growth and intellectual

retardation, as well as cognitive and educational deftcits (Chesbrough 2000).

Nutrition is a major determinant of health, and the World Health Organization defines
nutritional status as the condition of the body resulting from the intake, absorption and
utilization of food (Canturk, 2009). The resolution of many nutintional issues of public
health research studies have 'reported that even light infections may impose a threat to

children’s health (Stoltzfus etal., 1997), especially if living in endemic communities with
poor nutritional status (Stephenson, 2000).
Reports from various parts of Nigeria have recognized STHs infections as important

health problems-especially among growing school age children (Asaolu et al.,, 2002)

Amaechi et _al. (2013) for example, found the prevalence of infection among school

children 1n some rural communities of Abia State to be 75-7%.
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In recognition of the global health importance of STHs infections, World Health
Organization (WHO) recommends a baseline survey in school age children to determine
the prevalence and intensity of infections which will be useful in the diagnosis, planning
and implementation of effective control programs (Bethony et al., 2006). Understanding
where at risk populations are, is fiindamental for appropriate effective control strategies

which need mostly be focused on the school age population (Albonico et al., 2007).

The Preventive Chemotherapy (PC) coverage for STH among school-age children in
Nigena is low, at 5% (WHO, 2012). To tackle this, in 2009, multiple health teams were
charged with the duty of mapping the STH and Schistosomiasis (SCH) burden across
nine Nigerian states. By the year 2013 however, Ogun state.along with twenty six other
states, are yet to be included i1n the mapping scheme (ENVISION, 2013). It is imperative
that studies correlating STH infection and Nutritional Status of School-aged children, like
that done in Honduras (Sanchez et al., 2013) be executed in Nigeria (GAHI, 2014).

Due to paucity of information on the prevalence and intensity of STHs among school-
age-children in Nigeria relating to its effect on their nutritional status, this study in
Obafem1/Owode Local Government Area of Ogun state, Nigeria is being undertaken to

provide empirical evidence.

1.4 RESEARCH QUESTIONS

]  What is the prevalence of Soil-Transmitted Helminthiases among school-age children
tn Obafemi/Owode Local Government Area of Ogun State?

2 What are the intensities of Soil-Transmitted Helminth Infections in school-age-
children at Obafemi/Owode Local Government Area of Ogun State, Nigeria?

3 What is the-nutritional status of school-age children at Qbafemi/Owode [ ocal

Govemment+Area of Ogun State, Nigena?

4 What isthe. association between STH Infection and the nutritional status of the

school-age-children at Obafemi’Owode Local Govermment Area of Ogun State,

Nigena?
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1.5 STUDY OBJCTIVES
1.5.1 Broad objective:

The broad objective of this mvestigation 1s to examine the effect of SoilTransmmtted

Helminth infection on the nutritional status of school-aged children at ObafemyOwode

Local Government Area of Ogun state, Nigeria.

1.5.2 Specific Objectives:

Specific objectives are to:

v determine the prevalence of SoilTransmitted Helminthiases.among the pupils,

2 assess the intensity of Soil-Transmitted Helminth Infections in the pupils,

E assess the nutritional status of the pupils, and

4 Investigate the association between STH Infection and nutritional status of the

pupils.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Soil-Transmitted Helminths (STHs)

Soil-transmitted helminths (STHs) are a group of intestinal nematodes.-Some however
are more common; these include hookworms (Ancylostoma duodenale and Necator
americanus), roundworm (Ascaris lumbricoides), and whipworm  (Zrichuris trichiura)
(WHO, 2012). Over 100 species of soil-transmitted helminths have been reported from
the alimentary tract (Saka et al., 20006). Ascaris lumbricoides (A.lumbricoides),
Hookworm (Ancylostoma duodenale and Necator americanus) and Trichuris trichiura
(T tricitiura) however have been reported among several hundred millions of people
worldwide (Debalke et al., 2013).

Soil transmitted helminths (STHs) are a serious public health problem, predominantly
among poor communities in the developing world (Debalke et al., 2013), mainly because

of their ability to cause disease in humans (WHO, 2012).

2.2 Soil Transmitted Helminthiasis (STH)

Humans are able to host as many as.200 different types of parasites, and one worm can
produce an average of 20,000 eggs per day (Katona and Katona-Apte, 2008). Soil-
transmitted helminthiasis’ (STH) also known as Soil-transmitted Helminths (STHSs)
Infections refers to a group- of parasitic diseases in humans caused by soil-transmilied
helminths (STHs). They are the most common parasitic infection of humans worldwide.
They are distributed throughout the world with Ingh prevalence rates in tropical and sub- |

tries 'mainly due to of lack of adequate sanitary facilities, inappropriate

tropical coun |
waste disposalvsystems, lack of safe water supply, and low socio-economic status

(Debalke et'al/, 2013). Approximately two billion people {about a third of the world's

population) are affected by STH alone, and four billion more estimated to be at risk

(Bethony et al., 2006) and school age (5—14 years) children are at particular risk (WHO,
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2012). The largest numbers of cases occur in impoverished rural areas of Sub-Saharan

Africa, Latin Amenca, Southeast Asia, and China (WHO, 2010).

The helminthic disease is so named because the infection is wransmitted through ingestion
of the nematode eggs in the soil, which is contaminated through excrements. Therefore,
the disease 1s most prevalent in warm and moist climates where sanitation and hygiene

are poor and waters are unsafe, including the temperate zones during warmer months
(Amaechi et al., 2013).

The types of STH include:

Ascariasis of STH: It is caused by the large roundworm A4./umbricoide. It is estimated to
be the most widespread STH, affecting approximately. 1 billion people. The victims
constitute about half of the populations in tropical and subtropical areas. Most conditions
are mild and often show little or no symptoms, heavy infections however are debilitating,
causing severe intestinal blockage and impair growth in children. Nutritionally impaired
Children are most infected, with the most common age group being 3 to 8 year olds (i.e
including SAC and Pre-SAC), and with an annual death of about 20,000. Children are
more susceptible due to their frequent exposure to contaminated environment. This could

be duning playing of games, eating raw vegetables and fiuits, or drinking wastewater

(Bethony et al., 20006)

Ancylostomiasis/ hookworm infection of STH: caused by N. aimericanus and A
duodenale. Mild infections. produce diarrhea and abdominal pain. More severe infections
can create serious health- problems for newborns, children, pregnant woinen, and
malnourished adults. In facl it is the leading cause of anemia and protein deficiency in
developing nations, afflicting an esnmated 740 mllion people. N. aniericanus is the inore
common hookworm, while A. duodenale is more geographically restricted. Unlike other
STHs, i .which school-age children are most affected, highintensity hookworm
infections.are. more frequent in adults, specifically women. Roughly, 44 million pregnant
women are estimated to be 1nfected. The disease causes severe adverse effects in both the

mother and infant, such as low birth weight, impaired milk production, and increased risk

o f mortality {Bethony ct al., 2000).

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Trichuriasis of STH: Whipworm (7. frichiura) is the third most common ST H-causing
nematode in humans. According to cutrent estimate, nearly 800 million people are

infected, and majority of the victims are children. Heavy infections could lead to acute
symptoms such as diarrthea and anemia, and chronic symptoms such as growth
retardation and impaired cognitive development. Medical conditions are -more often
serious since co-infection with protozoan parasites such as Giardia ‘and Entamoeba
histolytica, and with other nematodes is common (Bethony et al., 2006). Predominantly a

tropical disease of developing countries, trichuriasis is quite common inthe United States

(Starr and Montgomery, 2011).

28 Epidemiology of Soil-Transmitted Helminthiasis

Estimating the exact numbers infected with STH infection has remained an elusive goal,
due in part to a dearth of reliable and accurate epidemiological data as well as the non-
specificity of clinical signs due to STH. Globally an approximately estimated 438.9
million people were infected with hookwonnin 2010, 819.0 million with A. hanbricoides
and 464.6 million with T. Trichiura, with a vast majority (about 70%) of these infections
having occurred in Asia. High proportion of individuals infected with one or more STHs
reside in the People’s Republic of China (18%) and India (21%), and the three most
populous nations in sub-Saharan Africa (Nigeria, Ethiopia, Democratic Republic of the

Congo) in total account for-8%.0f global STHs infections (Pullan et al., 2014)

De Silva ef al. (2003) suggested that despite marked declines of STH in both the
Americas and Asia for Ascarts lumbricoides, Trichuris trichivra and the hookworms
(Necator americanus and Ancylostoma duodenale), little recent change had occurred in
sub-Saharan Africa. A total of about 1.01 billion school-aged children live in areas where
prevalence ‘of'any STH i1s expected to exceed 20% (16% of these in sub-Saharan Africa,
71% in Asia, 13% in Latin America and the Caribbean). On the one hand improvements

in living conditions and expansion of major deworming effotts wnay have declined

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



prevalence in some part and on the other hand, population growth may have increased the

numbers infected within the past decade (Pullan et al., 2014).

Despite the increase in the number of children who receive preventive chemotherapy
(PC) treatment against STH every year, only 200 million school-age children of the 600
million in need received treatment in 2010. A total of 166 countries are potensally
endemaic, including all countries in Asia (Central, east, south and south-east), Oceantia,
LLatin America and the Caribbean, North Africa, the Middle East and sub-Saharan A frica.
Prevalence rates of 15.6% (Thailand), 88.4% (Turkey), 69.9 % (Tuvalu), 53% (Guinea),

40.2% (China), 92.6% (India), and 43.5% (Ethiopia) have been reported from the
different parts of the world (Debalke et al., 2013).

Of the three STHs, A. lumbricoides has the widest distribution with the highest rates of
transmission seen in Cameroon (30.8%), Nigeria (25.4%) and the north-western countries
of Central sub-Saharan Africa (ranging from 32.2% 1in Congo to 38.8% in Equatornal
Guinea), geographically dispersed countries+ in. Asia (including Bangladesh 38.4%,
Malaysia 41.7%, Afghanistan 36.0% and. the Philippines 33.6%) and the southem
countries of Central Latin America (Venezuela 28.4%, Colombia 26.0% and Ecuador
35.8%). A. lumbricoides is also common in the Central Asian countries of Kazakhstan
(22.7%) and Kyrgyzstan (23.7%), and the Middle Eastem countries of Jordan, the Syrian
Arab Republic, Yemen, the State of Palestine and Morocco (ranging from 8 0% in

Morocco to 19.2% in Jordan) (Pullan et al.,, 2014).

Hookwomm infections remain'common throughout much of sub-Saharan Africa (ranging
from 2.3% in Eritrea to. 30 5% in Central African Republic), in addition to Papua New
Guinea (60.6%), Malaysia (21.0%), Nepal (30.7%) and Bangladesh (22.3%). In contrast,
hookworm was niot found in most of Central Asia and North Africa (excluding Egypt,
where prevalence was 6 0%). Similarly, prevalence of T. trichiura was low in these
regions. 1. frichmra infections reach their highest prevalence in Malaysia (49,9%) and

the Philippines (45.5%) as well as much of Central Afiica (ranging from 11.8% in
Central African Republic to 38.8% in Equatorial Guinea) and Central America (5.1% in

El Salvador to 28 4% in Venezuela). Prevalence of hookworm was low for India, at

10
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7.9%" In contrast, prevalence estimates for both hookworm and A4. lumbricotdes were

high for Oceania (Pullan et al., 2014).

The largest reductions over a twenty year time period are in Asia, where regional mean
prevalence of hookworm dropped from 13.8 to 7.7%, A. lumbricoides from 308 to
16-3%, and 7. trichiura from 14.2 to 7.7%. Reductions for other world régions are more
modest: in Latin America prevalence of any Soil-transmitted helminth.infection fell by
less than 3% from 29.2% to 27.4% and in sub-Saharan Aftica by less than 5% from
36.8% to 32.2%). Trends of STHs infections between 1990 and 2010 showed that overall,
prevalence of any STH across all endemic regions has dropped. from 38.6% in 1990 to
25.7% 1n 2010, representing a reduction of 140 million infected individuals. Steep
declines were seen in countries such as the People’s Republic of China, Indonesia and

Republic of Korea, but declines were more modest in other Asian countwries and in sub-

Saharan Africa and Latin America and the Caribbean (Pullan et al., 2014).

2.4 Mode of Infcction with Seil-Transmitted Helminths

The transmission of Soil-transmitted helminths 1s by eggs that are passed in the feces of
infected people into soil. There are no direct person-to-person transmissions, or infection
from fresh feces, because eggs passed in feces need about three weeks to mature in the
soil before they become infective. Since these worms do not multiply in the human host,
reinfection occurs only as.-a result of contact with infective stages in the environment

(WHO, 2012).

Ascaris and hookworm eggs become infective as they develop into larvae in soil.
Infection occurs. when vegetables and fruits, contaminated with soil infested eggs, are
consumed, or-when hands or fingers that have been contaminated with dirt carrying the

eggs are put in the mouth. On the other band, hookworm eggs are not directly infective,

They hatch in soil, releasing mobile larvae that can penetrate the skin. Thus nfection is

acquired through accidental contact with contaminated soil (Bethony et al., 2006). The

aduit worms live in the intestine where they produce thousands of eggs each day.

11
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2.5 Diagnosis for Soil-Transmitted Helminthiasis

In the diagnosis of STHs, specific helminths can be generally identified from the feces,
and their eggs microscopically examined and enumerated using fecal egg/count method.
Certain limitations however exist, such as the inability to identify smixed infectons
(Krauth et al., 2012). A novel effective method for egg analysis is the Kato-Katz
technique (WHO, 1990). It is a highly accurate and rapid method for.A: lumbricoides and
T. trichiura;, but not so much for hookwonn, due to the fast degeneration of the rather
delicate hookworm eggs (Tarafder et al., 2010). Despite the inténsity of infection with
STHs (the number of helminths 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 helminth eggs excreted in feces (expressed as eggs per grami,

epg), indirect methods are more commonly used because they are less intrusive and more

convenient (WHO, 2012).

Three classes of intensity of infection; light, moderate and heavy are defined for each

Soil-Transmitted Helminth.

2.6 Factors that Predispose {0 Soil-Transmitted Helminghiasis

The knowledge of possible ‘risk factors for STHs infection is essential for the
development of prevention.and control strategies as well as its treatment (Debalke et al,,
2013). External environmental conditions and human factors have both been shown to
serve as risk factors for STH. Extemal environmental conditions include soil type
(Sonano et al,, 2001), soil contamination rate of the school compounds, waste disposal

system, sample collection seasonm, climatic and topographic factors (Debalke et al., 2013),

absence oOf.san tary facilities, unsafe waste disposal systemi, inadequacy and lack of safe

water supply, and types of toilet used (WHO, 2002). Human factors include age, sex,

socijo-economic status, occupation (Mofid et al., 2011), personal hygiene, wearing habits

, 2013). It is important that risk factors should be

12
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assessed as a whole (Soriano et al., 2001). Ogwurike et al. (2010) however found sex and
school type to be the best predictors of STH among primary school children.

2.7 Prevention and Control of Scil-Transmitted Helminthiasis

The strategy for control of soil-transmitted helminth infections by. the World Health
Organization (WHO) is to control morbidity through the periodic treatment of at-risk
people living i1n endemic areas. People at risk are: preschool_children; school-age
children: women of childbearing age (including pregnant women in the second and third
trimesters and breastfeeding women); and adults in certain high-risk occupations, such as
tea-pickers or miners. WHO recommends periodic drug_treatment (deworming) without
previous individual diagnosis to all atrisk people living m endemic areas. Treatrr.lent
should be given once a year when the prevalence of soil-transmitted helminth 1nfect.10ns
in the community 1S Over 20%, and twice a year when the prevalence of soil-transmltt.ed
helminth infections in the community is over 50%. This intervention reduces morbidity
by reducing the worm burden. Anthelmintinc drugs are highly effective and have

minimal side-effects (Cochran Database, 2009)

Preventive chemotherapy (PC), which refers to the use of anthelminthic drugs either
alone or in combination as a public health tool against helminthic infections, can be

applied with the following different modalities:

Mass Drug Administration (MDA): The entire population of an area (e.g. state, region,

province, district, sub-district, or village) i1s given anthelminthic drugs at regular

intervals, irrespective of the individual infection status,

I ) | t (I Cllen]Othcrﬂpy: SpeCiﬁC liSk gIOllpS iIl the population, defined by d e, SEX
a ge € . ‘ | g (0)1
h OCial CharaCteIiStiC SUCh as Occupatlo n (eg SChOOl'age Chlldren, flSheﬂnen) a
other S re

u a . | t1 of the individual infection
' ' t regular mtewals, Irrespec vE

g' n lmmth1c dr gS

1ve anlhe

status, and
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Selective Chemotherapy: After a regular screenimg exercise in a population group hving

in an endemic area, all individuals found (or suspected) to be infected are given

anthelminthic dmgs.

In the control of soil-transmitted helminthiasis, preventive chemotherapy (1€
deworming) is mainly targeted at school-age children (WHO, 2011). In addition, health
and hygiene education reduces transmission and reinfection by encouraging healthy
behaviors, while provision of adequate sanitation is also important but not always

possible in resource-poor settings (WHO, 2014)

The aim of control activities 1s morbidity control: periodic treatment of at-risk
populations, which will reduce the intensity of infection and.protect infected individuals
from morbidity. Periodic deworming can be easily integrated with child health days or
supplementation programs for preschool children, “or integrated with school health
programs. In 2011, over 300 million preschool-aged and school-aged children were
treated with anthelminthic medicines in endemic, _countries, corresponding to 30% of the

children at risk (WHO, 2014).

Schools provide a particularly good entry-point for deworming activities, as they allow
easy provision of the health and hygien€ education component such as the promotion of

hand washing and improved sanitation (WHO, 2014).

2.8 Schoo] Health Program

School health, an important branch of public health serves as one of the most cost
effective platform for health interventions. WHO described school health as “a strategic
means to ‘prevent important health risks among the youth, which if targeted 1s an
economicak.and powerful means of raising community health, and more importantly in
» One of the objectives of school health is the prevention of diseases.

future generations’

Early diagnosis treatinent and follow up of defects is achieved by screening students for
arly ’

<k fact for various diseases. The WHO global school health initiative slated that
risk factors

14
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“Research in both developed and developing countries demonstrates that school health
programs can simultaneously reduce common health problems, increase the efficiency of

the educational system and advance public health education and social and economic

development of a nation” (WHO, 2013).

2.9 Global Efforts to Combat Soil-Transmitted Helminthiasis (STH) among
School-Age Children

Over 609 million school-aged children in 112 countries were estimated to need PC for
STH in 2012. In total, 59 countries reported data in 2012 and 242.8 million school-aged
children were treated (205.8 million in 2011). The number of school-aged children
requiring PC in 2014 and treated was 219.5 million,-corresponding to a global coverage
of 36% (Weekly Epidemio]ogic record, 2014). Of all school-aged children that received
treatment for STH, 54.4% were treated through. STt control programs, while 45.6% were
treated through the programs for elimination ‘6f lymphatic filanasis. The target of 75%

coverage of this age group was reached by 27 countries (WHO, 2014).

in the World Health Organization (WHOQO) African Region, of 42 countries where PC 1s
needed, 25 reported data in 2012. In the region, 60.9 million school-aged children in need
of PC were treated in 2012, equivalent to a regional coverage of 30.1%. The target
coverage of 75% Was reached by 11 countries (Burkina Faso, Burundi, Cameroon,
Ghana, Malawi, Mali, Niger, Rwanda, Sieita Leone, Togo and Uganda). In Burundi,

TOgo and Uganda 2 rounds of PC were implemented.

In the WHO Region of the Americas, in 2012 of 30 countries where PC 1s needed, 13
n

orted data. In this region, 1 1.9 million school-aged children in need of PC were treated
rep - y

in 2012, equivale
(Belize Dominican Republic, El Salvador, Haiti, Guyana, Mexico and

nt to a regional COVErage of 33.6%, and 7 countries reached the 75%

coverage target |
Nicaragua) In Mexico 2 rounds of PC were implemented.

In the WHO South-East Asia Region, tn 2012 of 8 countries where PC is needed. 7
n the

4 data. A total of 134 .4 million school-aged children in need of PC werc treatcd in
reporte dala. -
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“Research in both developed and developing countries demonstrates that school health
programs can simultaneously reduce common health problems, increase the efficiency of

the educational system and advance public health education and social and economic

development of a nation” (WHO, 2013).

2.9 Global Efforts to Combat Sojl-Transmitted Helminthiasis (STH) among
School-Age Children

Over 609 million school-aged children in 112 countries were estimated to need PC for
STH in 2012. In total, 59 countries reported data in 2012 and 242.8 million schoolaged
children were treated (205.8 million in 2011). The number of school-aged children
requiring PC in 2014 and treated was 219.5 million, corresponding to a global coverage
of 36% (Weekly Epidemiologic record, 2014). Of all_school-aged children that received
treatment for STH, 54.4% were treated through-STH control programs, while 45.6% were
treated through the programs for elimination of Jymphatic filariasis. The target of 75%

coverage of this age group was reached by 27 countries (WHO, 2014).

In the World Health Organization (WHO) African Region, of 42 countries where PC 1s

needed, 25 reported data in2012. In the region, 60.9 million school-aged children in need

of PC were treated in 2012, /equivalent to a regional coverage of 30.1%. The target

coverage of 75% was reached by 11 countrnies (Burkina Faso, Burundi, Cameroon.

Ghana, Malawi Mali, Niger, Rwanda, Sierra Leone, Togo and Uganda). In Burundi,

Togo and Uganda 2 rounds of PC were implemented.

In the WHO Regton of the Americas, in 2012 of 30 countries where PC is needed, 13

reported data. In this region, 11.9 million school-aged children in need of PC were treated
. 2012, equivalent to @ regional coverage of 33.6%, and 7 countries reached the 75%
in ,

coverage target (Belize Dominican Republic, E} Salvador, Haiti, Guyana, Mexico and
crag y

Nicaragua). In Mexico 2 rounds of PC were implemented.
In the WHO South-East Asia Region, in 2012 of 8 countries wherc PC is necded, 7
n the

g data. A total of 134 4 million school-aged children in need of PC were trcated 1
reported data. .
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2012, equivalent to a regional coverage of 51.1% (+7.5% compared with 2011). The

Democratic People’s Republic of Korea and Myanmar maintained 75% coverage 1n this
age group. Bangladesh and Nepal implemented 2 rounds of PC for STH, reaching and

surpassing 75% coverage target for the first time.

WHO European Region Country evaluations were conducted in the region,.as a result of
which the number of countries where PC 1s needed was reduced to 8, of which 3
countries (Azerbaijan, Tajikistan and Uzbekistan) reported treatment of 0.7 million

children in need of PC in 2012, equivalent to a regional coverage of 62.3%. Tajikistan

and Uzbekistan achieved 75% coverage.

For the WHO Eastern Mediterranean Region, of the 9 countries where PC is needed, only

Yemen reported treatment data -1 2012. Overall, 0.994 million school-aged children were

treated in 2012, equivalent to a regional coverage of 1:8%.

| In the WHO Western Pacific Region, of the 15 countries where PC is needed, 10 reported

treatment of a total of 10.5 million school-aged children in 2012, equivalent to 20.1%

e, and 3 countries reached.thé 75% coverage target (Cambodia, Kinbat

regional coverag
luded as they were still being validated

and Tuvalu). Data reported from China were exc
Cambodia, Lao People’s Democratic Republic, Vanuatu and Viet Nam

2 rounds of PC for STH (WO, 2014).

at the tume.

implemented

2.10 School-A ge-Children (SAC)

nwveen the ages 5 and 14 years who may or may not be enrolled in school are

Children be
-age-children (SAC). The exact ages of school enrolment can

usualty referred toas school

y between different countries. Because peak prevalence and intensity of soil-

vary slight!
welminth infection occur primarily in school-age children, and because this

transmitted . -
hools, dewortning activities are implemented

is easily accessed through sc

risk population |
arlicular countries, the school age 1s differcnt

hool system. In some other p
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School-aged children account for the bulk of belminth transmission and they are most
likely to spread worm infections because they are less likely to use latrines and more

generally have poor hygiene practices (Butterworth et al., 1991).

The school age period is nutritionally significant because this is the prime time to build
up body stores of nutrients in preparation for rapid growth of adolescence. Nutrition plays
a vital role, as inadequate nutrition during childhood may lead to malnutrition, growth
retardation, reduced work capacity and poor mental and social development. In children,
protein/calorie deficient diet results in underweight, wasting and lowered resistance to
infection, stunted growth and impaired cognitive development and learning. There still

remains dearth of information however, on nutritional status ofischool going children

particularly from rural areas, as most of the research-that has been conducted on

nutritional status of children is limited to infants and preschool children (Sati and Dahiya,

2012).

2.11 Nutritional Status in School Age

Nutritional status is the combination of ar individual’s health as influenced by intake and

utilization of nutrients. It can be determined from information obtained by physical

(anthropometric), biochemical and dietary studies (Durning and Fidanza, 1985) and has a

impact on children’s “survival due to the synergistic relationships between

Inajor

malnutrition and disease (de Onis et al., 2012). Adequate nutrition is essential for proper

nt anid maintenance of health through all the stages of life, as nutrient

d‘with increased mortality and morbidity (August et al., 2002).

ood however, helps ensure healthy growth, proper organ

growth, developme

depletion 1S associate

Adequate nutrition during childh

mmune system and neurological and cognitive

fonnation and fynction, a strong |

development (UNICEF, 2012).
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2.12 Assessment of Nutritional Status

August et al (2002) defined Nutritional assessment as a comprehensive approach to
defining nutritional status that uses medical, nutrition, and medication histories; physical
examination; anthropometric measurements; and laboratory data. It also includes the

organization and evaluation of information to declare a professional judgment.

The scientific methods of assessing nutritional status were put together after World War
II when there was widespread malnutrition across Europe. They were used to detect
people who were poorly nourished. Nutrition surveys were~done 1n communities
considered at risk by nutrition specialists 1n Britain and North America. In the 1950s,
these methods were applied in the rest of the world, especially in less-developed

countries where Kwashiorkor was re-discovered in 1952 (Truswell, 2007).

Nutritional assessment utilizes static measurements of body compartments and examines
the alterations caused by undernutrition. The most frequently used methods in nutritional

assessments include anthropometric method, biochemical/laboratory method, clinical

method and dietary method (August et al., 2002)

24 2¢1 Anthropometric Assessment: Anthropometry 1s the single most portable,

universally applicable, inexpensive, and non-
f the hurman body. It reflects both health and nutrition

invasive method available to assess the

proportions, size and composition O

and predicts performance, health and survival { Habicht et al, 1996). For these reasons, it

is used in selecting at risk-groups for health and nutrition interventions: identifying social

and economic inequity and evaluating responses (o interventions (Cogill, 2003). These

s are relatively fast to per
2010). However, Collins et al (2000) emphasized that an ideal

measure form and have long been used by varied health

professionals (Laivet al.,

index of nutritional status for any age group should meet the following requirements: it

correlated with bod
to obtain and interpret in the field as well as being accurate (close to

must be y fat and protein Stores, health or functional outcotnes and
S

also must be simple

the true value) valid (represent what it is thought to represent) and precise (repeatable).
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2.12.2 Use of Anthropometry to Assess School-Age Children: It is generally
accepted that human growth indicators are suitable markers of population health and
nutritional status (dos Santos et al., 2014). Age in combination with height and weight are
ssed to calculate the following anthropometric indicators: height-for-age Z-score (HAZ)
to assess stunting; weight-for-age Z-score (WAZ) to assess undenveight; and body-mass-
index-for-age Z-score (BAZ) to assess thinness (Sanchez et al.,~2013). These
anthropometric indicators are used to define malnutrition. Calculations are then done with

the WHO AnthroPlus software (WHO, Geneva, Switzerland)., using the WHO

intemational reference values.

ability to differentiate between relative height and body mass, WAZ is

d for the assessment of growth beyond-.childhood (>10 years of age)
HAZ. These

Because of its in

not recommende
(COFINSA, 2005). BAZ could therefore be used as a complement to

e reconmended by the WHO as they_provide an assessment of a child's

in comparison with a healthy reference population (de Onis et al,, 2007)

indicators ar

nutritional status

and according to the 2007 WHO growth_ reference for school-aged children and

adolescents, stunting, underweight and thinness are defined as <—2 standard deviations

(SD) HAZ, WAZ and BAZ, respectively.

n Anthropometric Index: Stunting (linear growth retardation) is one of

Stunting as i
d to define inalnutrition; the other being

nthiro pometric indicators use
wasting/thinness (UN, 2012). Stunting defined as height-for-age z-score (HAZ) of equal

n minus two standard deviation (-2 SD) below the mean of a reference

is a well-established child-health indicator of chronic

two main a

to or less tha

standard (WHO, 1995),

it -reliably gives picture of the past nutritional history and the prevailing

malnutrition.
(WHO, 1996). Worldwide, 178 million

1'and socioeconomic circumstances

environmenta
five children) are stunted with the vast majority

d less than five years (under-

| Asia and sub-Saharan Africa (L
d economic potential. In a study on the effects of

children age

in South-centra

growth, thereby leading tO reduce
us on primary schiool achieve

t tests (Mukudi, 2003).

ancet, 2008). Stunting hinders cognitive

ment score in Kenya, undernourished girls

nutritional stat

were more likely to Score [ess on achievemen
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Though known to be highly prevalent in environments that are charactenzed by a high
prevalence of infectious diseases (de Onis and Blossner, 2003), stunting on the other
hand impairs host immunity, thereby increasing the incidence, severity, and duration of
many infectious diseases (Verhoef et al.,, 2002). In Nigeria, the national prevalence of

stunting among under-five children between 2000 and 2006 was 38% (UNICEF, 2008).

W'asting (BAZ) as an Anthropometric Indcx: Wasting (low weight-for-height or low
body mass index [BMI] for age) as an anthropometric indicator represents a history: of
nutritional insult to a child. It is acute malnutritton which is generally associated with

recent illness and/or food deprivation (United Nations SystemStanding Committee on

Nutrition, 2012).

2.13  Malnutrition among School-Age Children

Malnutrition as defined by August et al. (2002) is/any disorder of nutritional status.
including disorders resulting from a deficiency of nutrient intake, ninpaired nutrient
metabolism, or over-nutrition. It mantfests,in.different forins including micronutrients
malnutrition (Smith and Iladdad, 1999) and is a major underlying cause of the
persistently high child mortality. It Contributes to more than a third of all child deaths
among children under age 5-years (Ezzati et al., 2006). Because SAC have the lowest

morttality of any age group ( Partnership for health development, 1997), they are usually

left out of nutrition intervention programs and research even though plagued with
deficiencies of critical micronutiients such as iron, folate and iodine (Perignon et al.,

2014) Some of these nutrient deficiencies lead to impaired cognitive functions due to
their pivotal role in brain development.

Malnutrition is aJunajor public health problem in developing countries (Sati and Dahiya,
2012) Nigeria-is-not exempted and according to a UNICEF report (2009), the prevalence

of stuntingywasting and underweight in Nigerian children under the age of 5 years is very

high (41%, 23% and 1 4% respectively).
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2.14 Determinants of Child Nutritional Status

The high prevalence of parasitic diseases in developing countries contributes greatly to
malnutrition there (Black and Sazawal, 2001). Similarly. malnutrition increases one’s
susceptibility to and severity of infections, and is thus a major component of illness and
death from disease (Florentino et al.,, 2013). Malnutrition is consequently the most
important risk factor for the burden of disease in developing countries (WHO, 2001)_1t is
the direct cause of about 300,000 deaths per year and is indirectly responsible for about

half of all deaths in young children (Cole et al., 2007). The risk. of death 1s directly

correlated with the degree of malnutrition (Cook et al., 2003).

The causes of childhood malnutrition. also known as detérminants of child nutritional
status, are diverse, multidimensional and interrelated “(Herrador et al., 2014). A
comprehensive analytical framework suggested by the.United Nations Children's Fund

(UNICEF, 1998) incorporates both btological and socioeconomic causes of malnutrition

and categorizes the causes into (a) immediate causes;(b) underlying causes and (c) basic
causes.

Immediate Causes of Malnutrition: These manifest themselves at the level of the

individual human being. They are dietary intake (energy, protein, fat and micronutrients)

and health status (as influenced «by illnesses). These factors themselves are

interdependent. A child with inadequate dietary intake is more susceptible to disease. In
turn, disease depresses appetite, inhibits the absotption of nutrients in food, and competes
for a child’s energy. Dietary.intake must be adequate in quantity and in quality, and
nutrients must be consumed in appropriate combinations for the human body to be able to

absorb them These /imamediate determiinants of child nutritional status are, in tumn,

influenced by three underlying causes.

Underlying Causes of Malnutrition: Also known as underlying determiinants of
qutritional status, they manifest themselves at the household level. These are lack of food

inadequate care for mothers and children, and lack of a proper health

secunty,
inadequate access to health services and unhealthy environment.

environment, itnicluding
s a set of resources necessaty for their achievement

Associated with each of these 1
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Food securiry is achieved when a person has access to enough food to lead an active and
healthy life (World Bank. 1986). The resources necessary for gamning access to food are
food production, income for food purchases, or in-hind transfers of food (whether from
other private citizens, national or foreign governments, or intemational institutions).
Irrespective of how much food is available, no child grows without nurturing from other
human beings. This aspect of child nutrition is captured in the concept of care for

children and their mothers, who give birth to children and who are commonly their main

caretakers after they are bom.

Care, the second underlying determinant, is the provision by households and

communities of ‘““time. attention, and support to meet the physical. mental, and social
needs of the growing child and other household members” (ICN, 1992) Examples of
caring practices are child feeding, health-seeking behaviors, support and cognitive
stimulation for children, and care and support [for. mothers during pregnancy and
lactation. The adequacy of such care is determined by the care giver’s control of
economic resources, autonomy in decision making, and physical and mental status. All of
these resources for care are influenced by the caretaker's status relative to other

household members. A final resource for care i1s the caretaker’s knowledge and belief
(IFPRI, 2000).

Health environment and services,-the third underlying detemiinant of child nutritional

status, rests on the availability of safe water, sanitation, health care, and environmental

safety, including shelter.

A key factor affecting/all‘underlying determinants is poverty. A person is considered to
be in absolute poverty when he or she is unable to satisfy adequately his or her basic

needs — such aswfood, health, water, shelter, primary education, and community

1996). The effects of poverty on child malnutrition are

participation (Frankenberg,
ndividuals are unable to achieve food security, have

pervasive. Poor households and 1
able to utilize (or contribute to the creation of)

are not
inadequate resources for care, and

resources for health on a sustainable basis (IFPRI, 2000).
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Basic causes of Malnutrition: Finally, the underlying determinants of child nutntion
(and poverty) are, in turn, influenced by basic determinants. The basic determinants
include the potential resources available to a countty or community, which are limited by
the natural environment, access to technology, and the quality of human resources
Political, economic, cultural, and social factors affect the utilization of these potential

resources and how they are translated into resources for food secunity, care, and health

environments and services (IFPRI, 2000)

Freedom from malnutrition and its alleviation is fundamental prerequisite for human and

national development (Sati and Dahiya, 2012).

2.15 Effects of Soil-Transmitted Helminthiasis on Health and N utrition

The burden of disease from STH i1s mainly attributed to their chronic and insidious
impact on the health and quality of life of those infected rather than to the mortality they
cause. Infections of heavy intensity impairphysical growth and cognitive development
and are a cause of micronutrient deficiencies including iron-deficiency anema leading to
poor school performance and absenteeism in children. It is regarded as one of the world's
most important causes of intellectual’'and physical retardation (Bethony et al , 2006)

STH morbidity is related to the intensity of infection, with the most intense infecttons
occurring in only a minority of infected individuals (Anderson and May, 1991). People
with hight infections usually. have no symptoms. [leavier infections can cause a range of
symptoms including intestinal manifestations (diarrhea, abdominal pain), general malaise
and weakness, and impaired cognitive and physical development. The nsk of potential
morbidity however,'is based on the empirical observation that there 1s some worm burden

threshold above which morbidity 1s likely to occur (Puilan et al, 2013).

Blood loss and“decreased supply of nutrients for erythropoiesis, resulting in iron

deficiency aneémia have been shown to be associated with Intestinal helminthiasis.

Though iron deficiency anemi
in endemic areas (Cochran Database, 2009). Also, both

a is multifactonial, hook wormn infestation is a major

contributor to anemija
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abdominopelvic problems and symptomatic infection are considered as disabling

consequences that are assumed to occur in 100% of individuals who harbour womm
burdens above the higher threshold, and persist for the duration of infection (Bundy et al..

2004). Cognitive impairment however is no longer considered a sequela for STH (Pullan

et al., 2013).

According to the WHO, soil-transmitted helminths impair the nutritional status of the

people they 1nfect in multiple ways, such as:

1) The wonns feed on host tissues, including blood, which leadsto a loss of iron and

protein,

1i) The worms increase malabsorption of nutrients. In addition, roundworm may possibly

compete for vitamin A in the intestine, and

111) Some soil-transmitted helminths also cause loss of appetite and therefore a reduction

of nutritional intake and physical fitness. In particular, 7" trickiura can cause diarrhoea

and dysentery.

There were an estimated 2,824 deaths-attnibutable to A. lumbricoides in 2010, with most
occurring in populations from Asia and south Asia. Deaths from STH are all attributable
to heavy A. lumbricoides infection, and are primarily due to intestinal obstruction and
bihary or pancreatic disease/in_children under 10 years of age (Pullan et al., 2014)
Although the nutritional impairment caused by soil-transmitted helminths is recognized
to have a significant dmpact on growth and physical development (WHQO, 2014),

anthelminthic drugs have-been highly effective and have minimal side-effects (Cochran

Database, 2009)

Tne eymination of moderate and heavy infections is the target of PC programs (WHO,

2012) since scientific evidence has linked STH morbidity with worm burden (i.e., the

number of adult parasites inhabiting the intestine (Stephenson et al., 2000). In addition to

worm burden, poly-parasitism -
h children's malnutrition (Hall et al., 2008). Light infections

the concurrent infection with multiple parasite species-

has also been associated wit
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may also impose a threat to children's health (Stolzfus et al., 1997) especially if living in

endemic communities with poor nutritional status (Crompton et al, 2002).

Sanchez et al. (2013) aimed to ascertain potential associations of STHs infections with
children's nutritional status (stunting, underweight and thinness) but their result did not
support such associations. It is recognized that studying the effects of intestinal helminths
on child growth and nutrition in endemic populations is not an easy endeavor, as it Is
difficult to control for other environmental or socio-economic factors-or seasonal changes
in the food supply (Tanner et al., 2009). The overlap of poverty, mainutrition and STH
endemicity in some populations may obscure the true effect of‘helminthiasis in childhood

health (Sanchez et al., 2013)
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CHAPTER THREE

STUDY METHODOLOGY

3.1 Study Area

This study was implemented at Obafemy/Owode local govemment area (LGA) in Ogun

State, Nigena.

Obafemi/Owode Local Government came into existence through/Edict No. 9 of 1976,
resulting from the 1976 Local Government reforms. Prior ~to this perniod, the
administration of the area was carried out by Oba Provincial Authority, Owode District

Council and Obafemi District Council. Obafemi/Owode Local Government has its

headquarters at OwodeEgba.

Obafemi/Owode Local Government shares common-boundaries wvith the following Local
and State Governments: North — Odeda Local Government and Oyo State; East — Sagamu
and Ikenna [ ocal Governments; South — Ifo Local Government and Lagos State_It has an

estimated population of 230,000 and is made up/of 1,204 towns and villages ‘ith a land

mass of 104,787.07 hectares of largely agncultural land.

This Local Government is made up of people residing in Adigbe, Oba Kobape, Obafenn,
Ogunmakin, Ajebo, Owode, lbafo, Iro and Mokoloko towns and they are mostly Egba.
Therefore, the comimon language being spokcn is the Yoruba with the Egba dialect, It has
some motorable (graded) roads which are linked by State and Federal road networks for
inter and intra city connections. In the area of health services, ObafemiyOwode Local
Government 1s blessed with competent staff'and facilities (22 health clinics and 12 health
posts). Farming 1s thepredomtnant occupation but in recent times however, the people of

the area engage tliemselves 1n Quarry business, artisan works and handcrafts, such as dye

making and pottery Also, for administrative convenience, Obafemi/Owode Local
Government is. politically divided into 12 wards, viz: Mokoloki, Oba, Ofada, Egbeda,
Owode, Kajola, Ajura, Obafemi, MolokoAsipa Ajebo, Onidundu and Alapako-Oni

w'ards.
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The residents were mainly of the low to middle socio-economic class as evidenced by

their occupational types, which is predominantly farming. The study area has public as

well as private health facilities. The public health facilities are run by Obafemi/Owode
Local Govermment, providing preventive and curative health services on out-patient basis

and referrals are made as the need arises. The private health facilities comprise both
formal and informal health sectors. The University College Hospital, Ibadan also has a

health service post situated at Aladura community within the local government.

Obafemi/‘Owode local Government bas three major zones of Oba, Obafemi and Owode

with 63, 50 and 48 primary schools respectively. The combined eligible school

population is 161.

3.2 Study Design

This i1s a descriptive cross-sectional study.

33 Study Population
Primary school pupils between the ages 5 to 14 years (school-aged) enrolled in school in

Obafemi/Owode I.ocal Government Area of Ogun State, Nigeria were selected and

included in this study.

3.4 Sample Size Determination
The desired sample ‘size was obtained using the following formula (for estimating single

proportion):

Where:
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n = desired sample size

Za = standard normal deviation of 1.96 which corresponds to 95% confidence level

p = proportion of school-age children estimated to have the main outcome variable (i.e

are chronically malnourished) = 0.25 (Mwaniki and Makokha, 2013)
q= | -P = 0.75
d = degree of accuracy set at 5% = 0.05

Applying the formula:

n=1.96%x0.25x 075

0.05°

=288.12

ovision for a non-response rate of 0.1 and a design effect, D of 1.5,

Making pr

n=288.12x1.1 xL.5 =475.398

This approximiates to 475 pupils.

3.5 Sampling Technique |
e sampling technique.

! ed a’ multi stag 3 |
This study employ t Area is very extensive and 1s divided 1nto

: -/ Owode Local Governmen |
S et Obafemi and Owode. Obafemi zone was purposively selected

functional health facility managed by the Department of

University of Ibadan. It is a referral and co-

three major Zones of Oba,

because of the presence of a

Epide
ordinating centre of the PTOPO
ur €

iology-and Medical Statistics of the
. sed School Health Programme.
f the fo ducatjonal zones I Obafemi (Ajebo and Ogunmakin) were
Stage2: Twoouto

selected by Purposive sampling technique.
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Stage 3. From a list drawn up of all the public and private pnmary schools in the two
selected educational zones, a random selection of eleven functional and accessible
schools (6 public and 5 private) was made.

Stage 3: Random selection of children was done based on proportionate to size allocation
of sample size to schools.

Stage 4: 460 randomly selected children met all aspects of the inclusion criteria and are

included in this study.

3.5.1 Inclusion criteria:

All assenting children (aged between 5 and 14 years) enrolled in a school, who:

1) Were within the ages S to 14 years,

2) Had not taken preventive chemotherapy treatmentwithin the past 3 months leading up

to the study,

3) Where inan apparent state of good health.

3.5.2 Exclusion criteria:

Children who were acutety i1] at the time of study

3.6 Data collection

o . : r
_structured interviewer administered questionnairé was used to gathe

' _struc

intake. A Senu

: mic and household characteristics as well as hygiene habits of
n ‘socioecono

information O

the study participants.

: . height (in meters) and weight (in Kilograms)
tric Measurements h
3.6.1 Antbropome¢

were measured.

29

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




Weight: Measurement was taken using a digital weighing scale after checking for error
and readings were taken to the nearest 0.1 kg. Study participants were weighed standing
still and without support with arms hanging freely by the sides of the body and paims
facing the thighs. The participants were barefoot or with socks, belts and other
accessories were removed and pockets emptied with body weight evenly distributed

between both feet.

Height: Measurements were taken with a portable stadiometer to the .nearest 0.01 m with

the subjects barefoot or with socks, standing erect with heels together and with their

heads in the Frankfurt plane (i.e. looking straight ahead).

3.6.2 Stool Sample Collection: Every child was supplied” with a pre-coded wide

mouthed; screw capped and leak proof plain (no vacuum) plastic container as well as

wooden applicator sticks and a pair of disposable latex gloves.

The children were instructed on how to collect the'sample before receiving the specimen
collection materials and told to bring along fieshly/passed stool samples not more than 10
grams to school on predetermined survey days{ Specimen bottle codes were same as code
on each child’s individual questionnaire.

The samples were received early, recorded appropriately and transported to the college

laboratory of the Department of Medical Microbiology and Parasitology of the University

College Hospital, University of lbadan.

3.6.3 Dictary Intake Assessment: this was assessed using a 24-hour dietary recall
questionnaire. Foods consumed by the children within the previous 24 hours were
obtained and classified .into the nine relevant food groups: Basic staples, vitanmin A rich

fruits and vegetables, other fruits, other vegetables, legumes and pulses, meat or fish, oils,

dairy, and Eggs. Each food group was given a score of one out of nine and these were

used to calculate food/dietary diversity.
A minimum of) food group score out of ninc was then considered as , dequate dietary

intake.

30

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



3.7 Study Variables
3.7.1 Dependent Variable: the dependent variable is nutritional swtus. It is assessed

based on the two anthropometric indices; stunting and wasting. Stunting is classified as

any Height-for-Age Z-score less than -2 Standard deviations while wasting is classified

as any BMI-for-Age Z-score less than -2 standard deviations.

3.7.2 Independent Varables: Soil-transmitted Helminthiasis is the main independent
variable. It is assessed by presence of at least one of the parasites Ascaris lumbricoides,

Trichuris trichiura and Hookworm in stool. Covariates are age, gender, type of school.

dietary adequacy and other socio-demographic socio-economic and household variables_

3.8 Data Analysis

3.8.1 Statistical Data Analysis

After manual verification of the completeness ol questionnaires administered, data was
entered into Statistical Package for the Social Sciences (SPSS) verston 16.0. Data

cleaning was then carried out to check for inconsistencies. Quantitative variables were

summarized using means and standard-deviations while frequencies and proportions were

used to summarize categorical variables.

WHOQO Anthroplus software version 1.0.4 was used to compute anthropometric indices
Feight-for-age Z-scores (HAZ) and Body-Mass-Index-for-age Z-scores (BAZ). WHOQ
Anthro plus is a World Iealth Organization software for personal computers, it was
developed to monitor the growth of school-age children and adolescents. Three ndicators
that are included in Anthro plus are weight-for-age (WAZ) to assess underweight, height-
for-age (HAZ) to-assess stunting and BMI-for-age to assess wasting/thinness. This

software enables monitoring growth individuals and populations of children from birth

to 19 years of age:

Weight-for-age (WAZ) is not recommended for use in children over the age of 10 years,

it was therefore excluded from use 11 this study.
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According to the World Health Organization (WHO) recommendation for classifying
stunting and wasting, children with height-for-age and Body-mass-index-for age Z-scores
between -2.99 and -2.00 were considered as have mild to moderate stunting and wasting

respectively, while those with Z-scores less than or equal to -3.00 were classified as

severely stunted or wasted respectively.

Table 3-1 WHO Cut-offs for Variables used in the Assessment of Nutritional Status

Z-score for Variables Nutritional Status

HAZ -2SD to +2SD Normal
BAZ -2SD to +1SD Normal

HAZ < -2SD Stunting

HAZ <-3SD Severe Stunting
BAZ <-2SD Wasting

BAZ < -3SD Severe Wasting
BAZ > +1SD Overweight
BAZ > +2SD Obesity

HAZ, Height-for-age — Z score; BAZ,Body mass index (for age — Z score)

The student-t test was used to conipare means of anthropometric index weight-for-age

(HAZ) score and BAZ score while the chi-squared test was used to analyze qualitative

varnables.

Multiple logistic regression analysis was used to assess the association between various

risk factors and helminthiasis, stunting, wasting and co-existence of stunting and wasting.

The details of the analysis of the various variables are shown in table 3.2 below:
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Table 3.2: Statistical Data Analysis Summary
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S/N | Variables [ Test
L. Mean of Age Mean and  standard
deviation
2. Prevalence of soil-transmitted helminthiasis, dietary | Frequencies and
inadequacy and malnutrition (i.e stunting and | proportion
wasting)
3. Associations between sex, age, religion, school type, |*Chi square
class, father’s level of education, mother’s level of
education, father’s occupation, mother’s occupation;
type of house lived in, family structure, source of
| drinking water, source of cooking fuel, type of home
latrine used, type of school latrine used, shoe wearing
habit, hand washing before eating, /hand washing
habit afier toilet use and soil-transmitted helminth
infection status, stunting, wasling, stunting with
wasting co-occurrence
4 Compare means between age, height weight, HAZ TIndependent t- test
score and BAZ scoreof STII infected and non-
infected children
5 Risk factors for soil-transmitted helminthiasis Logistic regression
6. Risk factors for/chronic malnutrition (i.€ stunting) Logistic regression 7
7. Risk factors for acute malnutcition (i.e. wasting) Logistic regression
3 Risk factors for co-occurrence of acutc malnutrition | Logistic regression
(stunting) and chronic mainutrttion (wasting)



3.8.2 Stool Sample Analysis

Based on WHO recomimicndations, Kato-Katz thick smear technique was used for stool
sample analysis. Analysis was done by competent qualified staff of the Medical
Microbiology Department accustomed to daily sample analysis, Kato-Katz templates

with a thickness of 1.5Smm were used. A single smear test was performcd on eael sample.

Kato-Katz slides were examined microscopically in a systematic manner within 30 — 60
minutes of preparation and 1dentification of parasite eggs, including Ascarts lmbricordes
(roundwonn), Trichuris trichinra (whipworm) and hookworm was donc. Samples found
to be positive for any of these three parasites underwcnt egg burden counts and the
number of helminth eggs obtained for each parasite specie was multiplied by a factor of

24 1n order to determine the number of eggs per gran (epg) of feces. Egg counts were

used to classify infection intensities into light, moderate, or. heavy infections respectively

as follows:

For Ascaris lumbricoides: 1 — 4,999 epg, 5,000 —49;999 epg and > 50,000 cpg;
For Trichuris trichiura: 1 —999 epg, 1,000 < 9,999 epg and > 10,000 epg;

And for hookworms (Ancylostoma dueadenale/Necator americanus): 1 — 1,999 epg,

2,000 — 3,999 epg and > 4,000 epg.

3.9  Ethical Considerations
The study was approved by“the Research Ethics Committee/Institutional Review Board

of University College Hospital, University of Ibadan, Nigeria. Permissions were sought
from all the relevant“authorities: first was the Ogun State Education Board. Before

commencement of the <tudy, the research teamn conducted meetings with head teachers,
teachers, parcnts and guardians of all selected schools. Duning these mectings, (he
of 1his study including the study procedures to be followcd, mformation o be

objectives
requested, sample to be Lgken gtudy benefits and potential risks and digcomforts werc,

explained Writien informed consent for al) children who piiftIClpalr:d in the stidy wag
. e L .

sought from parents and legal guardians after they bad been clearly formed ahout Uy
£- -

i4
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study’ Children were also requested to give assent and were informed of their right to
refiise to particlpate in the study and to withdraw at any time during the study without
any forms of victimization. Stool sample collection procedure was fully explained to

parents and children and sterile disposable materials for collection were provided.

Confidentiality of data: All formis and documents were stripped of participant’s names;
unique numbers/identifiers will be used for identification, Only appropriate individuals

involved in the research implementation and analysis were allowed to handle documents

containing participants’ information.

Beneficence to participants: All parents and guardians of participating children were
assured that infected participating children with STH will-be given a 200mg dose of
anthelminthic medicine, Albendazole. Parents of children *vho have one form or the other

of nutritional impairment would be informed of their child’s nutritional state through

parent/teachers association (PTA) meetings

Non-malefieence to participants: The risk oftharm to study participants was estimated
as minimal_Password protected computerized systems will be used for data management.
Voluntariness: Participation in this research was entirely voluntary. Eligible individualis

were assured of their choice to either participate in the study or not as well as their right

to quit the study at any time.

3.10 Dissemination of results
The recults of this study will be disseminated to the guardians of children who

participated in this study and approprate health authorities

1%
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CHAPTER FOUR
RESULTS

4.1 Socio-Demographic Characteristics of the Study Participants

A total of 460 children aged belween 5 and 14 years were included in this study. Of

these, 239(52.0%) were female, 316 (68.7%) werc belween the ages 10 to 14 years while

t44 (31.3) were aged between 5 to 9 years, 276(60.0%) attend govcrnment (public)

the Yoruba tribal origin. Almost all (99.8%) of the
an 356 (77.4) or Mushim 103 (22.4) rchigious

%) werc from primary school classes four to six.

schools and majority 401(87.2) are of
children come from cither a Christi

background and over half of them (55.5%

Two hundred and thirty three (50.7%) had mothers with at.least a secondary school level
of education hile mothers of two hundred and twenty /seven (49.3%) were either not

educated or had attended pnmary school only. Also, two hundred and eighty eight

(62.6%) of the study participant’s fathers had at least secondary school education while

one hundred and seventy two fathers(37.4%) were either not educated or had attended

only. Mud hous
%) had jmore than at most three siblings and over half

primary school e accommodation was the predominant house-type

(66.7%). 201 children (56.7

e ffom a monogamous family. The mean age of the study

(59.6%) of the children wer

participants was 10.35 (+2.39) years

16
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Table 4.1: Socio-Demographic Characteristics of the Study Participants

R OO i e e S

) g
Variable Frequency : creentage
u=460 Vo
Age (vears)
10— 14 316 .
Sex
221 48.0
Male o
Female 239 '
RCll‘glf)ll | rr &)
Christianity > 4
103 :
Islam 1 .
Traditional
Ethnicity
Yoruba 401 it
2.4
Hausa 1 50
Igbo 2 3
Others =
School Type o 60.0
gu.b li: 184 40.0
rivate
Father's level of Education ie 78
1:9“8 136 iz-g
rimary .
221
Secondary’ 67 14.5
Teruary ,
\other's Level of Education . 9.3
None 184 jg g
Pomary’ 28 ,
Secondary 45 9.8
Teruary
Father's Oceupation O 9.1
Unemployed 2 4.5
Irader 164 "79.;1
farmer ' 3!
1.7
Artisan | ’ 17 d i L!
Civil Servan¥ U“’-‘:'Jl'"!ﬂ“m”'
37
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Table 4.1: Socio-Demographic Characteristics of the Study Participants (Cont.)
e ——— R R

Variable Frequency Pcrcentage
n=4060 %

Mothey’s Occupation

Unemployed 33 7.2

Trader 350 76.1

Farmer 51 11.1

Artisan 8 1.7

Civil Servant/ other professional 18 3.9

Honsc Type

Mud house 307 66.7

Cement 153 333

No. of Siblings

0-3 261 56.7

9% 199 43.3

Family Structure

Monogamous 274 59.6

Polygamous 186 40.4

i
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4.2 Household Characteristics and Hygiene Habits of the Study Participants

As seen from table 4.2 below, well or niver were the two main primary sources of
drinking for the study participants (42.2% and 27.2% respectively). Bush attack 157
(34.1%) and use of pit latrines 155 (33.7%) were the predominant latrine types in homes
of the children. More than half (51.7%) of the children do not always wear shoes; a
quarter however (27.2%) reported wearing shoes often while 68 (14.8%), some never
wear their shoes except when coming to school. Majority (94.1%) of (he school children
repotted that they always wash their hand before eating. High proportions (87.2%) also
wash hands after defecation., Aboul two thirds (62.6%) of the (otal number of children
reported that they swam. Most swim in rivers (69.1%), some lakes (18.8%) and lesser

proportion ponds (9.4%). Some however swim in conventional swimming pools.

1
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Table 4.2: Household Characteristics and Hygiene Habits of the Study Participants
e =

Variable Frequency Percentage
n=460 %
Primary Source of Drinking Water
Pond / lake 13 2.8
River 125 27.2
Well 204 44.4
2
Bore hole 33 ; )
Pipe bome water 25 :
Packaged water (e.g. sachet water) 60 13:0
Home Latrine
Potty 15 3.3
Bush 157 >4.1
8.3
Open Field 3§5 o
Cement (pit latrine) l 0.7
Walter Closet 95
School Latrine ’ | 3
Poit
< ly 255 55.4
Sy 4.1
19
Open Field S 1.7
Cement (Pit latrine) 7 174
Water Closet .
Shoe Wearing Habit - 483
Always 125 27.2
Often 45 98
Seldom 68 14.8
Never e
wWash Hands Belore ating 433 94.1
Yes 27 5.9
NO ,
Wash Hands after Defecation 401 87.2
Y e 59 12 8
NO ]
e st mivers Takesor FORCS 280 60.
14
Yes 180 o
MNO
A0
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4.3 Class of the Study Participants

Figure 4.1 shows the class distribution of the study participants. 68(14.8%) of them were
in kindergarten, 28 (6.1%) in primary one, 46 (10.0%) in primary two, 63(13.7%) 1n
pnmary three, 96(20.9%) in pnmary 4, 85 (18.5%) 1n primary S and 74 (16.1%) of them
were in primary six.

120 - |

Primary 3 Primary4 PrimaryS  Primary 6

. . 1 2
! Kingergarten Primary 1 Prigmary S e~ 3

e ——
R

Figure 4.1- Class of the Study Participants
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4.4 Prevalence of Soil-Transmitted Helminthiasis among the Study Participants

Table 4.3 gives the prevalence of STH aniong (he respondents. A total of 134 of 460
children studied were infected with soil-transmitted intestinal hehninths, giving an
overall point prevalence of 29.1%. Specifically, the prevalence for Ascaris lumbricoides,

Trichuris trichiura, and hookworm was 28.7%, 0.7% and 0.7% respectively.

Table 4.3 Prevalence of Soil-Transmitled [Helminthiasis among the Study Participants

STHs Infections Frequency Percentage
n=4060 %
Overall STH Positivity
Yes 134 29.1
No 326 70.9
Ascaris Iumbricoides
Yes 132 28.7
No 328 71.3
Trichuris trichinra
. 3 0.7
Yes 99,3
No 457 :
Hookworm Infection
= 3 0.7
es
99.3
No 45?___— — =

4
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F igure 4.2 Venn Diagram Showing Mono-parasitism and Poly-parasitic Interactions (
among 134 Infected Study Participants |

| @E,worm infection

2

- = T ey e .

i1
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Table 4.4: Intensity of Soil-Transmitted Helminthiasis (in eggs per gram of feces) among
134 Infected Study Participants

Parasite Iutensity FFrequency Percentage

n=134 %

Ascaris hunbricoides
Light (1 -4,999) 86 65.6
Moderate (5,000 - 49,999) 46 344

Trichureis Trichiriera

Light (1 - 999) 2 66.7
Moderate (1,000 - 9,999) ] 33.3
Hookworm

Light (1 - 1,999) 3 100.0

As shown in table 4 4 above, eighty six (65.0%) A. lumbricoides infections were of light
ntensity while 46 (34 3) were of moderate intensity. Two 7. trichiura infections of light
intensity as well as one mfection of moderate intensity were also observed- All three

hookwonn infections observed were of light intensity. Overall, infections were either of

light or moderate intensity, no heavy intensity infection was observed.

A
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Table 4.5: Proportions of Mono-parasitism and Poly-parasitism among 134 Infected
Study Participants

e e ——

Type of infection  No. of species Species associated n (%)
Mono-parasitism 1 specie (n=130) . Jumbricoides 128 (95.5)
T. trichivra 0 (0.0)
Hookwornis yip st
Total mono-parasitism 130 (97.0)
Poly-parasitism 2 species (n=4) T. trichiura & A. lumbricoides  3(2.2)
T. trichinra & Hookworms 0 (0.0)

A. lumbricoides & Hookwoms  1(0.8)

Total poly-parasitism 4 (3.0)

As shown in table 4.5, 4(3.0%) of 134 infected children had co-infections. Of these, none

harbored triple infections. Ascaris lumbricoides prevailed in mono-parasitic and poly-

parasitic associations with both Trichuris. trichinra and hookworn. There were no light

infections for Trichuréis trichiura which was also not found in combination With
hookworn. No triple infection with all three parasites (A./umbricoides, T.richiura and

hookworm) was found.

a4%

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



45  Prevalence of Malnutrition among the Study Participants

—

Pattern of Nutritional Status of Study
participants

® Normal
M Stunted and Wasted
m Wasted

m Stunted

1|

Figure 4.3- Nutritional Status Distributions of the Study Participants

A4
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Table 4.6 Prevalence of Malnutrition among the Study Parlicipants

Percentage

Malnutrition IFrequency
n=460 Yo
Any Malnutrition
e 172 37.4
No 288 62.0
Chronic Malnutrition (Stunting)
Yes 83 o4
82.0
No 377
Acute Malnutrition (Wasting) .
12:
0 I
No 403
Acute and Chronic Malnutrition Ca-existence
32 7.0
e 4273 93.0
No

Table 4.6 shows the Ppro
malnutrition as well as thei1

were wasted while 32(7.0%) were both_stunted an

participants were malnourished.

4/
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portions of children suffering from acute and chronic
stunted, 57(12.4%)

d wasted. Overal, 172 (37.4%) study



Table 4.7: Prevalence of Chronic Malnutrition (Stunting) among the Study Participants

Stunting Index (Height-for-Age Z-

I'requency Percentage
Scores )
n=460 Y%
Normmnal (+2 to -2 SD) 345(75.0) 75.0
Mild to moderate Stunting (-2 to -3 SD) 71(15.4) 15.4
Severe Stunting (< -3SD) 44(9.0) 9.6

From table 4.7 above, 71 (15.4%) of the study participants had mild to modcrate stunting

while 9.6% were severely stunted. Overall, 25% of the children wherc stunted.

41
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Table 4.8: Prevalence of Acute Malnutrition (Wasting) among the Study Participants

Wasting Index (Body-Mass-Index -for-

AT T Frequency Perceatage
n=460 %

Normal (42 to -2 SD) 343 74.6

Mild to moderate Wasting (-2 to -3 SD ) 54 LA

Severe Wasting (< -3SD) 35 1.6

Overweight 18 Xy

Obese 10 252

Table 4.8 above shows that 54 (11.7%) study participants were moderately wasted while

35(7.6%) were severely wasted, Some children however were overweighl (3.9%) and

some obese (2.2%).
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4.6 Dietary Assessment of the Study Participants

Table 4.9 gives a summary of the dietary pattern of the respondents. A larger proportion

of the children’s diets were derived from less than four food groups. Thc most prevalent
food diversity among the children were meals composed of three {food groups 199 (43.3).

Study participants who had a dietary diversity score of 0, eat nothing the previous day.

Table 4.9: Dietary Intakes of the Study Participants

Dictary Diversity Score I'requency ﬂl’crccntagc
n=460 %

0 7(1.5) 1.5

I 34(7.4) 7.4

5 181(39.3) 39.3

3 199(43.3) 43.3

4 34(7.4) 7.4

: 3(0.7) 0.7

) 2(0.4) Vs

LN —

I’”
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Table 4.10: Dietary Adequacy of the Study Participants

Dictary Intake Frequency n=460 Percentage %
[nadequate (0 — 4 food groups) 253 91.7
Adequate (> 4 food groups) 23 8.3

The dietary assessment of the sampled children summarized in tablc 4.10 above shows
that over 90% of the children consume dicts derived lrom less than four food groups and

consequently are nutrient inadecuate.

51
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4.7 Association of Soil-Transmitted Helminthiasis with Nutritional Status

From table 4.11 below, a slight difference in proportions was seen when the nutritional
index stunting, was assessed for individuals within STHs infected and uninfected groups.

Stunting, a measure for chronic malnutrition, was however not statistically significantly

assoctated witlt STHs infection among the study participants.

Table 4.11: Association of Soil-Transmitted I1elminthiasis with Chronic Malnutrition

Stunting a
Soif-Transmitted Helminthiasis Yes No Total p-value
Present 27 (20.1) 107 (79.9) 134 0.451
Absent 56(17.2) 270 (82.8) 326

1*2
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Table 4.12: Association of Soil-Transmitted Helminthiasis with Acute Malnutrition

Wasting
Soil-Transmitted Helminthiasis Yes No Total  p-value
Present 19 (14.2) 115 (85.8) 134 0.456
Absent 38(11.7) 288 (88.3) 326

From table 4.12, slight difference in proportions was seen when the nutritional index

wasting, was assessed for individuals within STHs infccted and uninfected groups.

Wasting, a measure for acute malnutrition, was however not statistically significantly

associated with STHs infection among the study participants.

53
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Table 4.13: Association of Soil-Transmitted Helminthias;s with Co-existence of Acute
and Chronic Malnutrition

—

Stunting and Wasting Co-cxistence

Soil-Transmitted Yes No Total p-value
Helminthiasis

Present 9(6.7) 125 (93.3) 134 0.897
Absent 23(7.1) 303 (92.9) 326

From the table 4.13 below, notable ditference in proportions was not-observed wlhen co-
existence of the nutritional indices, stunting and wasting was assessed for individuals
within STH infected and uninfected groups. Stunting and wasting co-existence was also

not statistically significantly associated with STH infection status.
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.022
Present -1.34 1.95 2.301 0

Absent -0.94 1.74

* Statistically significant at p < 0.05

SCOIC

A shown
STH and mean height-for-age Z-

Table 4.14: Comparison of Mean Height-for age Z-score of Helminth Infected and Non-
| infected Study Participants :
Variable Mean Standard deviation t p-value
Soil-Transmitted
Helminthiasis

e e e e am R
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Figure 4.4: Nutritional Status Disaggregated by Hetminths Infection Status among 460
~ Study Participants

60% - m Stunted

50% - = Wasted

B Stunted and Wasted

40%
m Normal

30%

20%

10%

Helminthiasis
Absent N=326

Helminthiasis
Present n=134
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4.8  Associations of the Socio-Demographic Characteristics of the Study

Participants with Chronic Malnutrition (Stunting)

Table 4.15 summarizes the results of multivariate analysis of socio-demographic
characteristics with stunting. It shows age (p = 0.009), fathers level of education (p =

0.013) and the number of siblings a child has (p = 0.014), are significantly associated

with stunting.

57
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Table 4.15: Associations of the Socio-Demographic Characteristics of the Study

Participants with Chronic Malnutrition (Stunting)

Stunting

Variables Yes No Total p-value
Age (years) ‘
5-9 16 (11.1) 128 (88.9) 144 0.009
10— 14 67 (21.2) 249 (78.8) 316
Sex
Male 41 (18.06) 180 (81.4) 221 0.785
Female 42 (17.6) 197 (824) 239
Religion

356 0.292
Christianity 68 (19.1) 288.(80.9) .
Islam 15(14.06) 88 (85.4)
School-type 276 0.125
Public 56 (20.3) 220 (79.7)

184
Private 27 (14.7) 157 (85.3)
Father’s Level of |
S b 471(23.8) 131 (70.2) 172 0013
< Secondary 2 (14.6) 246 (85.4) 288
> Secondary '
Mother’s Level of

0.327
Education ey 182(80.2) 247
45 :

< Secondary 105 (83.7) 233

> Secondary

* . v <
Statistically significant atp

0.05
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Table 4.15: Associations of the Socio-Economic Characteristics of the Study Participants

with Chronic Malnutrition (Stunting) (cont.)

Stunting
| -value
Variables Yes No Tota p
Father’s Occupation ;
Unemployed 10 (23.8) 32 (76.2) 42 0.254
' .1 385
Trader, artisan/ farmer 70 (18.2) 315 (81.1) :
° .9 3
Civil servant/other qualified 3 (9.1) 30 (90.9)
professional
Mother’s Occupation )
Unemployed 5(15.2) 28 (84.8) 33 0.728
.0 329.(82.0) 401
Trader, artisan/ farmer 72 (18.0) 55 - 3
Civil servant/other professional 6 (23.1) -
Heusec Type ey
dl 4 58 (18.9) 249 (81.8) 307
Mud house '
C Jbrick 25 (16.3) 128 (83.7) 53
ement/oric
Family Structure D103 51 (80.7) 274 0.379
Monogamous v 156 (83.9) 186
Polygamous
No. of Siblings 37 (14.2) 224 (85.8) 261 0.014
3= w3 153069 1%
>4 - —

] Statistically signiﬁcant at
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4.9 Associations of the Household Characteristics and Sanitation Habits of the

Study Participants with Chronic Malnutrition (Stunting)

isti hygiene
As shown in Table 4.16, multivariate analysis of household characteristics and nyg (
i inking water (p
habits of the respondents with stunting revealed that primary SOurcc of drinking i
] d in schoo
= 0.021), major source of fuel for cooking (P = 0.010) and type of latrine-use

(p = 0.001) are the factors significantly associated with stunting.

|
4
|
I

= |
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Table 4.16: Associations of the Household Characteristics and Sanitation Habits of the
Study Participants with Chronic Malnutrition (Stunting)

Stunting :
No Total Pails
Variable Yes :
Primary Source of Drinking
Water 70 (20.5) 272 (79.5) 342 0.021
Open source 13(11.0) 105 (89.0) 118
Closed source '
Major Source of Cooking ‘
Fuel 213 0.010
. 49 (23.0) 164 (77.0) i
Firewood 34 (13.8) 213 (86.2) 24
Other Sources '
] 198 0.124
Home YL.atrine 42 (21 2) 156 (788)
il-based latrine ' 44 262
3511 based latrine 41 (1>-6) o \ ik
ater- )
: 274 0.034
School Latrine 53 (21.2) 16 (78.8)
: : ' 186
Soﬂ—balsed I;ltlrltr:ne 55 (13.4) 161 (86.6)
Water-based la
; 0216
Shoe Wearing Habit 4 97 (85.8) 113
16 (14:2) 347
Never/rarely 67 (19,3) 280 (80.7)
Always/often 0.163
Wash Hands Before Bating 0 =, 253 (83.8) 3(5’2
Yes 14 (21.5) 124 (78.5) l
No 0.019
: 321
Wash Hands After Toilet ) 49 (15.3) 272 (84.7) e
Vs 14 (24.5) 105 (75.52__

No ly ——

<0.05
" Statistically ngniﬁcant at P
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i i ic M utrition
4.10 Regression Analysis of Factors Associated with Chronic Maln

(Stunting)

i0.= 0.431, 95%
to be stunted than those who were aged 10 to 14 years (odds ratio

confidence interva

Sl l L]

1 1 O. 31 p 0.0HS) mpa e
confidence interval 1.343 )

siblings.
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Table 4.17: Logistic Regression Coefficients of Risk Factors for Chronic Malnutrition

(Stunting)
e ———
Variable Odd ' =0 - ey
s ratio 95% Confidence interval  p-value

Helminthiasis

Absent 1.048 0.609 — 1.804 0.865
Present (ref) 1.000
Dietary Intake
Inadequate 0.821 0.347 —1.939 0.652
Adequate (ref) 1.000
Age (years)
S5to9 0.431 0.235-0.790 0.007°
10 to 14 (ref) 1.000
Gender
Male 0.943 0.569 — 1.562 0.520
Female (ref) 1.000

Father’s Education
B e condary 1 652 0.975 — 2.798 0.062
> Secondary (rel) 1.000

Nao. of Siblings .
0—3 0.565 0.343 - 0.931] 0.025
>4 (ref) 1.000
Primary Source of Drinking

\ ¥

Yater 1765 0.908 — 3.433 0.094
Open source '
Covered source (ref) 1.000
School Latrine e 0912 —2.676 0.103
Soil Based '000
Water Based (ref) &
Wash Hands after Toilet Use 0.355— 1.069 0.085
Yes 0.616

l.ooo e — —_— =
No (ref)
. Statistically significant atp < 005
63
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4.11  Associations of the Socio-Demographic Characteristics of the Study

Participants with Co-existence of Stunting and Wasting

Table 4.18 gives the summary of the multivariate analysis of socio-demographic
characteristics with co-existence of stunting and wasting. It reveals age (p < 0.001),
school type (p = 0.004), father's occupation (p = 0.035) and the number of siblings a

child has (p = 0.008) as significantly associated factors with co-existence of stunting and

wasting.

64
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4.11 Associations of the Socio-Demographic Characteristics of the Study

Participants with Co-existence of Stunting and Wasting

Table 4.18 gives the summary of the multivariate analysis of sociodemographic
characteristics with co-existence of stunting and wasting. It reveals age (p < 0.001),
school type (p = 0.004), father’s occupation (p = 0.035) and the number of siblings a

child has (p = 0.008) as significantly associated factors with co-existence of stunting and

wasting.

64
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Table 4.18: Associations of the Socio-Demographic Characteristics of the Study

Participants with Co-existence of Stunting and Wasting

Stunting with  Wasting Co-
Variables existence Total p-value
Yes No
Age (years) |
5-9 1 (0.7) 143 (99.3) 144 <0.001
10—-14 31 (9.8) 285 (90.2) 316
Sex
0.335
Male 18 (8.1) 203 (91.9) 221
239
Female 14 (5.9) 225 (94.1)
Religion
25 (7.0) 331.(93.0) 356 0.937
Chnistianity ) M8 ey
Islam 7 (6.8) 96.(93-2)
School-t 0G0l
ool-type . . £
anae 5 (2-7) 179 (97.3) 184
Private
R L T Al 16 (9.3) 156 (90.7) 172 0.126
< Secondary 6 (5.6) 272 (94.4) 288
> Secondary
' 0.658
Mother’s l.evel of Educﬂ"on 210 (92.5) 227
) (93.6) 233
< Secondar 218 (93.
. 15 (6.4)
> Seconda |
S 42 0.035
Father’s Occupation 0 (0.0) 42 (100.0)
' 385
Unemployed 353 (91.7)
32(8.3) 13
33 (100.0)

Trader, artisan/ farmer 0 (0.0)
Civil servant/ other P rM

< 0.05

il - , . e T a
Statistically significant Lp
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Table 4.18: Associations of the Socio-Demograpbic Characteristics of the Study

Participants with Co-existence of Stunting and Wasting (cont.)

——

Stunting with YWasting Co-existence

Variables Yes No ota i e
Mother’s Occupation

Unemployed 2(6.1) 31(93.9) 33 0.969
Trader, artisans/ farmer 28 (7.0) 373 (93.0) 401

Civil servant/ other professional 2(7.7) 24 (92.3) 26

House Type

Mud house 26 (8.5) 281(91.5) 307 0.071
Cement/brick 6 (3.9) 147(96.1) 153

Family Structure

IS 16 (5.8) 258 (94.2) 274  0.253
Polygamous 16 (8.6) 170 (31.4) 186

No. of Siblings .
— 11 (4.2) 250 (95.8) 261  0.008
> 4 21 (10°6) 178 (89.4) 199

" Statistically significant at p <0.05
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4.12 Associations of the Household Characteristics and Sanitation Habits of the

Study Participants with Co-existence of Stunting and Wasting

As shown 1n Table 4.19, multivariate analysis of household characteristics and hygiene
habits of the respondents with co-existence of stunting and wasting revealed that pnmary
source of firel for cooking (p = 0.001) and type of latrine used at home (p = 0.001) are

the factors significantly associated with the co-occurrence of stunting and wasting.
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Table 4.1?: Associations of the Household Characteristics and Sanitation Habits of the
Study Participants with Co-existence of Stunting and Wasting

Stunting with Wasting Co-existence

Variable Yes No Total p-value
Primary Drinking Water
Source
Open source 28 (8.2) 314 (91.8) 342 0.077
Closed source 4 (3.4) 114 (96.6) 1118
Source of Cooking Fuel
Firewood 25(11.7) 188 (88.3) 213 < 0.001°
Other Sources 247
Home Latrine
Soil-based latrine 23(11.6) 175(88.4) 198 0.001
Water-based latrine 9(3.4) 253 (96.6) 262
School Latrine
. _ 274 0442
Soil-based latrine 17 (6.2) 257 (93.8)
. 91.9 186
Water-based latrine 15(8.1) LI )
Shoe Wearing Habit
' 10(8.8) 103 (91.2) 113 0.362
, Never/rarely '
53 (6:3) 325 (93.7) 347
Always/often ’
Wash Hands Before Eating
(6.0) 284 (94.0) 302 0.2de
Yes LS5 158
o 144 (91.1)
No 14 (8.9)
Wash Hands After Toilet
.084
Yes 18.(>:6) 139
125(89.9)
N 14 (10.1)
0 /

. Statistically significant at p < 0.05
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4.13  Regression Analysis of Factors Associated with Co-existence of Stunting and

Wasting

Table 4-20 shows the results of the logistic regression of co-existence of stunting and
wasting and its determinants. Study participants who were within the ages 5 to 9 years
were about seven times less likely to be both stunted and wasted (odds ratio = 0.115, 95%
confidence interval 0.589 — 3.428, p=0.047) than those who were aged 10 to 14 years ,
while study participants with soil-based latrine types at home were about three times
more likely to be both stunted and wasted (odds ratio = 3.216, 95% confidence interval
1.351 —7.867, p=0.013) compared to those using water-based latrine types at home. Also,
Study participants who wash their hands after toilet use were about two times less likely

to be both stunted and wasted (odds ratio = 0.471, 95% confidence interval 0.209 —
1.065, p=0.009) compared to children who do not was their hands after using the toilet.
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Table 4.20: Logistic Regression Coefficients of Risk Factors for the Co-existence of
Stunting and Wasting

Variahle Odds ratio  95% Confidence interval P value
Helminthiasis
el 1.420 0.589 —3.428 0.435
Present (ref) 1.000
Dietary Intake
Inadequate 0.488 0.144 — 1.654 0.250
Adequate (ref) 1.000
Age (years)
5to09 0.115 0.014 — 0.968 0.047
10 to 14 (ref) 1.000
Gender
Male 19240 0.576 — 2.798 0.553
Female (ref) 1.000
School Type Ny,
Public 1.360 0.439-4.214 .
Private (ref) 1.000
Type of House
_ 0.089
A BE o Lise 2.378 0.875 — 6.464
Cement/Brick type (ref) 1.000
NO. of Sib"ngs 166
0—3 0.558 0.244 —1.274 0.
> 4 (ref) 1.000
Drinking Water Source A 0.568— 5.851 0.312
Open source .O
Covered source (ref) 1.000
Home Latrine 1.261 1.351 — 7.867 0.013
Soil Based l.OOO
Water Based (ref) '
Wash Hands after ! oilet .
— 1.065 :
sse 0471 0.209
- 1.000
No (ref) s S-S ——=——
nt atp < 005

1 Statistically signiftca

S—— T
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4.14  Associations o the  Sgelo-Demographle  Characterdsties  of  the  Stedy

Yarticipants with Soil-Transmitted Helminths Inlectlon

Table 4.21 shows the multivariate analysis ol socio-demographic charactenstics with
helminth infection. It reveals that religion (p < 0,001), mother’s level of educution

{(p=0.026), mother’'s occupation (p=0.013) und the number of siblings o child has

(p=0,022) are factors associated with STH,.
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Table 4.21: Associations of SocioDemographic Characteristics of the Study Participants

with Soil-Transmitted Helminthiasis

p-value

0.834

0.117

<0.001"

0.072

0.059

0.026

0.314

Helminthiasis
Variables Present Absent Total
Age (years) X
5-9 41 (28.5) 103 (71.5) 144
10— 14 93 (29.4) 223 (70.6) 316
Sex
Male 72 (32.6) 149 (67.4) 221
Female 62 (25.9) 177 (74.1) 239
Religion
Christianity 89 (25.0) 267 (75.0) 356
Islam 44 (42.7) 59 (57.3) 103
School-type
Public 89 (32.2) 187 (67.8) 276
Private 45 (24.5)  139(75.5) 158
Father’s Level of Education
< Secondary 59 (34.3) BNk ;;z
> Secondary 75(26.0) AN £
3 Education
oy QD e
57 (24.5) 176 (75.5)
> Secondary
Father’s Occupation 4 (33.3) 28 (66.7) 42
Unemployed 114 (29.6) 271 (70.4) 385
Trader, artisan/ farmer ' (18.2) 27 (81.8) 33
Civil servant/Other Profes_s_l_o____m______f___-—
p< 0.05

. Statistically signfﬁcaﬂt at
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Table 4.21: Associations of Socio-Demographic Characteristics of the Study Participants

with Soil-Transmitted Helminthiasis (cont.)

Helminthiasis

Variables Present Absent Total p-value
Mother’s Occupation
Unemployed 17 (51.5) 16(48.5) 33 0.013
Trader, artisans/ farmer 110(27.4) 291 (72.6) 401
Civil servant/ qualified professional 7 (26.9) 19 (73.1) 26
House Type
Mud house 90 (29.3) 217(70.7) 307 0.901
Cement/brick 44 (28.8) 109 (71.2) 133
Family Structure
Monogamous 71 (25.9) 203 (74.1) 274 0.065
Polygamous 63 (33.9) 123 (66.1) 186
No. of Siblings ’
0—3 65.(24.9) 196 (75.1) 261 0.022

| >4 69 (34.7) 130 (65.3) 199

* Statistically significantatp < 0.05
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4.15 Associations of the Household Characteristics and Sanitation Habits of the

Study Participants with Soil-Transmitted Helminths Infection

As shown in Table 4.22 multivariate analysis of household characteristics and hygiene
habits of the respondents with STH revealed that primaty source of water for drinking

(p= 0.049), type of latrine used at home (p=0.011) and type of latrine used at school
(p=0.006) are factors associated with STH.
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Table 4.22: Associations of Household Characteristics and Hygiene Habits of the Study

Participants with Soil-Transmitted Helminthiasis

Helminthiasis

Variable Present Absent Total p-value
_Primary Source of Drinking

Water

Open source 108 (31.6) 234 (68.4) 342 0.049°

Closed source 26 (22.0) 92 (78.0) 118

Home Latrine

Soil-based latrine 70 (35.4) 128 (64.6) 198 0.011°

Water-based latrine 64 24.4) 198 (75.6) 262

School Latrine

Soil-based latrine 93(33.9) LJ°yleel) - 2 DS

Water-based latrine 41 (22.0) 145 (78.0) 186

Shoe Wearing Habit
27(23.9) 86 (76.1) 113 0.158

Never/rarely
107 (30.8) 240 (69.2) 347

Always/often
Wash Hands Before Eating

84 (27.8) 218(72.2) 302 0.390
Yes
50 (31.6) 108 (68.4) 158
No
Wash Hands After Toilet Use
a 89 (27.7) 232 (72.1) 321 0314
Yes
45 (32.4) 94 (67.6) 139
No

) | 0.05
stically Significant atp < '
Statistically sig and well are considered as open

pond/lilke, fiVCl'

ces: borehole, pipe-bome water and packaged

inki [ces:
Note: Primary donking water SOu
on whil€ water SOu

s clos€

d water Sources to contamination

sources to contaminat! |
are clasSlﬁed d

water (e.g. sachet water)
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4.16 Regression Analysis of Factors Associated with Soil-Transmitted

Helminthiasis

Following multivariate analysis with logistic regression, contolling for other variables in
the model, as shown in table 4.23, children with no more than three siblings are about 1.6
times less likely to have soil-transmitted belminthiasis (odds ratio = 0.607, 95%
conftdence interval 0.392 — 0.940, p-value = 0.025) than children who have more than
four siblings. Likewise, children who use soil-based latrines in school are 1.8 times more
likely to be infected with STH (odds ratio = 1.815, 95% confidence interval 1.130 —

2.915, p-value = 0.014) when compared to those who use water based latrines in school.
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Table 4.23: Logistic Regression Coefficients of Risk Factors for Soil-Transmitted

Helminthiasis
— -
Variable Odds ratic ¢3¢ i -
5% Confidence interval P value
Age (years)
S5to 9 0.946 0.567 - 1.577 0.831
10 to 14 (ref) 1.000
Gender
Male 1.271 0.823-1.962 0.280
Female (ref) 1.000
School Type
Public 0.826 0.477-1.429 0.494
Pnvate (ref) 1.000
Mother’ Education
< Secondary 1.307 0.771 — 2.216 0.320
> Secondary (ref) 1.000
Father’s Education
< Secondary 1.185 0.708 — 1.983 0.518
> Secondary (ref) 1.000
Mother’s Occupation
—5.65 0.400
Unemployed 1.682 0.501 0
Trader/Artisan/Farmer 1.000
0.226 — 1.585 0.302
Qualified Professionals (ref) 0.599
Family Structure 0 7€ 0487 —1.173 0213
Monogamous '
Polygamouis (ref) Rl
No. of Siblin _ 0.025°
Ings 0.607 0.392 — 0.940
Ly 1.000
>4 (ref) '
Primary Source of Drinking
Water [ 147 0.659 — 1.995 0.628
Open sotirce ‘
1.000
Covered source (ref) T
Home Latrine | 424 0.885—2.293 '
3\(,)11 Ba;ed A 1.000
ater Based (re g
A 1.130 - 2915 0.014
School Latrine 1 815 '
SOI] Based 1000 S
Water Based (ref)
——
tatp < 0.0

) Statistically signiﬁcan
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CHAPTER FIVE
DISCUSSION, CONCLUSION AND RECOMMENDATIONS

5.1 DISCUSSION

The aim of this study was to investigate the association between soil-transmitted

helminthiasis (STH) and nutritional status of school-age children in primary schools at
Obafemi1/Owode local govemment area of Ogun state, Nigeria. The ‘prevalence of STH
among the children was 29.1%. Chronic and acute forms of malnutrition measured by
anthropometric indices stunting and wasting had prevalence values of 25% and 19.3%
respectively. Although no direct significant associations were found between STH
infection and overall chronic and acute forms of malnutrition, mean Z-score values for
stunting between STH infected and non-infected groups revealed that stunting was

significantly higher among children infected with STH than in children not infected with

STH.

5.1.1 Prevalence of Soil-Transmitted Helminthiasis among the School-Age

Children

was found among school-age children in this study. Similar

have recognized soil-transmitted heinunthiasis as an

age children (Asaolu et al., 2002,

An STH prevalence of 29.1%

reports from various parts of Nigerna
problem among school-
2005: Amaechi etal., 2013). These, along with findings from

(2003) who estimated that between 25 and 35 percent

h one Or more of the soil transmitted helminthes.

important public health
Egwunyenga and Atakiru,
this study agree with.de Silva €t al.

of school-age children are infected wit

rved wWere Ascaris lumbricoides,
e had the highest prevalence (28.7%). This

ba and Akinlabi (2002) and Saka et al.
ren. Studies carmied out in

Trichuris trichiura

The three intestinal helmintheS obs |
these, 4. lumbricordes

d by Adeye
5 SChOOl Aged Chlld

Ethiopia (Debalke et al,
cting School-age children. The

and Hookworm. Of

. rte
phenomenon was previously TePo

(2006) in similar cohorts Of Nigen 2013) however found

d
1,, 2013) an el
z et a i helminth 1nfe

Honduras (Sanche
o be the more preV

Trichuris trichiura t
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vanation in prevalence pattems could be due to the differing seasonal pattermns of
transmission of individual STH Species. Hookwormn infection prevalence was low at
0.7%. This 1s because the study was carried out duning the dry season. Hookworm
infection transmission has been found to be highly seasonal and occurs least durtng the

month of February (Ogomaka et al; 2013), the month before which stool sample

collection and analysis for this study was done.

The intestinal helminth infection triad of A. lumbricoides + T. tricliura + Hookworm
predicted to be common in rural communities in Nigeria and othéer African countries by
de Silva et al. (2013) was not so in this study. This difference 1n-infection pattern could

be due to the difference in the study population, geographical area of study, the type of

settlements, variation in environmental factors like level of sanitation and level of

education as well as presence of school health services (Saka et al., 2006). Co-infection

with two species of STH was however found in some individuals.

5.1.2 Prevalence of Malnutrition among the School-Age Children

Majority of the studied children were within the WHO reference values for growth and
coinmon for a Nigena rural population (UNICEF, 2009). In fact, the

nutrition, This i1s un N
to be suffering chronic and acute malnutrition (as

proportion of children estimated S |
nd wasting respectively) identified n
for stunting and 23% for wasting among

this study were 16% and

measured by stunting a

3.7% below cutrent national figures of 41%

children five years and under:

r ting was 25%. This agrees with findings of 24.5% and
" stunti '

n in Kenya (Mwaniki an
n the range of 48 — 56% obtained

The overall prevalence © d Makokha, 2013) and Zambia

28.9% among School childre
(Gillespie and Kadtyata, 2004

for children from countries under hip for Chil
Indonesia, India and Vietnam (Partnersip

o ammong Tur
when compared with prevalence of 5.7%

: . . ion
in children in the westem T€E
an urban arc

is however [ower tha

). It 1d Development (Ghana, Tanzania,

Partnership for Chi -
4 Development, 1998) while it is high

kish children (Gur et al, 2006), 13%

2011) as well as 14.2% 1n a cohort

2011). This difference
State (Fetuga etal,
a ongun

of children tn Sagamu, ;
.
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height (Senbanjo et al.,, 2011).

The burd ' ’ '
en of stunting found in this study is high. It depicts that one of every four

Nigerian s - ' ‘
g chool-age children s stunted. As this study was school based, it-only assessed

very low in Nigeria (Senbanjo et al., 2011). Between year 2000 and 2006, the net
enrollment ratio for Nigerian primary and secondary schools.ranged from 25 to 72.

Therefore, the prevalence of 25% may just be a tip of the burden of stunting in the whole

school-age population.

Few children assessed were served with four or more food groups (8.3%). This finding

was lower than that of studies by UNICEF (2009)-and Mwaniki and Makokha (2003)
among similar cohorts of Pakistani and Kenyan School-aged children respectively. They
found 42.2% and 45.2% of children consumed four or more food groups in their

respective studies, based on food groupings. The consumption of a varied diet is known

to be associated with increased intak€ ofenergy and micronutrients, which lead to better

health (Gibson and Hotz, 2001).
) is higher than that found by Shakya et al.

The prevalence of wasting in this.study (19.3%
a measure of short

(10.5%) among public school children in Eastern Nepal. Wasting,
term nutritional deficit could have been caused by severe short term depnvation of food
in the children's immediate nutritional history as evidence by the intake of inadequate

diets (91.7%) by the study participants.

Coexisten fstunting and wastjng 1n this study (7%) was much higher than the 1%
ce of stun

1) in a cofo

prevalence found by Joshi € B economtc status of the children schooling in the
wer Socio-

¢t of school-age children in Westemn

Nepal. This may be due to a lo

area assessed by thrs study.
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A . ™

Of interest also, are the levels of overweight (3.9%) and obesity (2.2%) found in this

study. A similar Nigerian report from Sagamu town in Ogun state (Fetuga et al., 2011)
also found a low prevalence of overweight and obesity (3.0% and 0.5% respectively).
Indeed, literature has suggested that overweight and obesity are not common nutritional

problems among Nigerian School-age children (Ansa et al., 2001).

5.1.3 Intensity of Soil-Transmitted Helminth Infections among the School-Age
Children

Majority of the Ascaris lumbricoides infections found in this study were of light intensity
(65.6%). This agrees with a report by Bethony et al. (2006) who previously stated that
most conditions of Ascariasis are mild and often show little or no symptoms. The low
prevalence found for Hookworm and Trichuris trichiura infections (0.7% and 0.7%

respectively) in this study make it difficult to compare their infection intensities with

similar studies.

A study on the nutritional effects of STH by Sanchez et al. (2013) has reported light

intensity infections as the most prevalent infection type for Ascariasis. In a similar

fashion. most T. trichiura and hookworm infections were of light intensity (73.4% and

94.1% respectively).

:thiasi the Nutritional Status of the
. : tted Helminthiasis on
5.1.4 Effect of Soil-T1 ansmitte

School-Age Children , : :
54 qscertain potential associations of STH infections
0

. - t
The main objective of this study was

: . : 1 =
with the childreri’s nutritional stat
ciations WeErIE not fo

higher proportion
ose not stunted ©

but study data did not support such associations.
und between STH and the overall forms of

Despite significant asso ce of stunting and wasting), this current

malnutrition-(stunting, wast of STHs infections among stunted and
study observed a consistently

wasted school age children than th

r wasted.
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Vari ' -
Chi: ;Or:i jﬁ::::::\: :(.alzl(;]le; t:ictors .associated with malnutrition among school-age
’ » florentino et al, 2013; dos Santos et al., 2014) while
some others (Saka et al., 2006; Joshi et al., 201 1; Babatunde et al., 2011) have examined
factors associated with soil-transmitted helminth infections. Senbanjo et al. (2011) in
looking at chronic malnutrition among a sample of school-aged children in Abeokuta,
Nigeria, found that attendance of public schools, polygamnous family setting, low
maternal education and low social class were signilicantly associated risk factors. Very

few studies however have sought to investigate associations belween FHehninthic

infections and nutritional status of school-age children assessed by mcans of

anthropometry.

Fuither investigations of mean Z-score values in this study, revealed significant negative
association between infection with STH and mean Height-for-age Z scores among
infected and non-infected children. Such significant association was however not found
for the mean Body-mass-index for age Z- scores: This implies that the presence of STH
infection predisposes to a lower Height-for-age Z 'score. This association was previously

found in a study carried out in Honduran school-age children by Sanchez et al. (2013).

Thus, examining anthropometric Z-score means as suggested by Sanchez et al. (2013)
1sight into the impact of STt on children’s

might be useful in providing additional i

nutrition status as they may reveal subtle changes missed when focusing only on end

outcomes (i.e overall stunting of Wasting).

Al
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Syl STUDY LIMITATIONS

i) This study made use of a cross-sectional study design. This did not allow for direct
causal relationship between STH and nutritional slatus to be established. Longitudinal

studies are better suited for the establishment of direct causality.

ii) Better suited, more accurale altematives 1o the use of antliropometry in assessing
nutritional status, such as biochemical methods of assessment, were not available to this
study due to financial constraints. The use of anthropomelry 1o assess nutritional status of
the children is less precise as compared 1o biochemical assessnicnts which have given

reports of significant associations between ST} and malnutrition.

ili) Apart from a single stool sample being analyzed per participant, the study was also

cartied out during the dry season. These may have underestimated the STH prevalence

found in the study.

iv) Recently, Tarafder et al. (2010) suggested. that Kato-katz method of stool analysis,

which is used in this study, is reasonably accurate for the identification of T.irichiure and

A lumbriciodes bul not for hookworms.
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5.3 CONCLUSION

The preval 18 '
p ence of Soil-transmitted Helminthiasis found in this study was 29.195. This

prevalence, which i ' :
11s relatively high for a fall season of infection transmission, could be

due to the endemic nature of the infection in the study area

least.

The study prevalence of chronic (25%) and acute (19.3%) malnutrition agrees with

findings in existing literature. Similar cohorts of children in urban areas in Nigerian have

been shown to have a lower prevalence, mainly because they are better off socio-
economically and sanitation wise.

From the results of this study, direct associations between ST and malnutrition were not
found. This may be due to the multifactorial nature of malnutrition causality. Also,
longitudinal studies are best suited for the-establishment of direct causal association.
Longitudinal studies however, are very expensive to execute especially in resource poor
settings of developing countries such as Nigeria. This raises the need for alternatives o
essential research and although they are less suited for establishing causality, cross

secWonal studies, such as this study, can help delineate the suspected bi-directional nature

of STHs jnfections and malnutrition.

Soil-Transmitted Helminthiasis and poor nutritional status remain as

Notwithstanding, Y
ajo blic h ith problems -age children in ngena. The prevalence data

major public nea

provided by this study contnbutes wit

Ituati ' ' ition am
situation of STH infections and malnutn

among school
h accurate and updated information to map out the

ong this important age group in Nigeria
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54 RECOMMENBATIONS

The high prevalence of soil-transmitted helmmth infections as well as malnutrition
among the schoolage children shows a pressing need for appropriate long terin and short
term preventive and corrective measures 111 order to prevent an increase in nutritional

morbidities as well as morbidities related to parasitic infection. In view of these, my

recommendations are as follow:

1) Regular screening of school-age children for infection with soil-transmittcd hciminths

should be set up and monitored by appropriately instituted and regulated governmental

organizations.

it) Periodic administration of Preventive Chemotherapy (PC) to school-age children for
sotl-transmitted helminthiasis, as recommended by the ‘World IHealth Organization

(WHQO, 2012) should be implemented by appropriately commissioned govemmental

organizations. This will reduce infection prevalence as well as ease infection intensity

among tnfected children.

1t) Health promotion to improve sanitation habits among the children will help to prevent
parasitic infections o f soil-transmitted helminths.

iv) Nutritional surveillance and specific nutritional tnterventions 0 improve and maintain
1v) Nutntion

such as the introduction of fiee meals for children at

adequate nutriton among children,

merited.and sustained by the government as a fiscal policy.

schools should be imple

hould be done in schools and communities in which
s sho

- ' education-program , .
v) Nutrition lifestyles and eating habits.

school children liveto promote healthy

financing and wained personnel for the

as adequate iy :
rt) sueh e will help 1n determining direct

s should be done. Thes |
infections including soil-transrniited

vi) Provision of.Suppo
execution of longitudinal studi€

iti n
causality _bétween malnputnition -

din
_ | | er underStan
belminthiasis. Thus, ! and used (o

teq will then be used to sct-up

d vanous |
of the interactions between infection and
g

delineatc  directionality  of

malnutrition would  be

era
. wledge 8€n
n causality. T

at all levcls of interaction

mft:cu()n-nwlnutntio

- tions
el jnteryen
pragmatic and su stainable
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APPENDIX I: INFORMED CONSENT FORM

Title of the research:

Effect of SoiFTransmitted Helmintlnasis on the Nutritional Status of School-Age
Children in Selected Primary Schools at Obafemi/Owode Local Governinent Area in
Ogun State, Nigeria

Name and affiliation of rescarcher of applicant:

This study is being conducted by Miss C.A Adeoye of the depariment of Epidemielogy
and Medical Statistics, College of Medicine, University of [badan, Oyo State.

Sponsor of research:
This study is sponsored by self

Yurpose of rescarch:

The purpose of this research i< to assess the effectof Soil-transmitted Helminthiasis on
the nusritional status of school-age children in selected pm?mr)./ schools at
Obafemi/Owode Local Government Area.in Ogun state, Nigeria

what shall be required of each respondent and

search, ] .
Procedure of the re that would be involved in the research:

approximatc total number of respondents

ee wards in Obafemi/Owode local

omly selected from thr | UG
L randnd 6),34 questionnaires will be proportionately distributed

|s ages 5 — 14 will be recruited as respondents for this
S

Primary schools wil
government of Ogun state, a
within these wards. 634 Pup!

research. | F
involvement:
E; ted duration of research and respondent(s)
Xpecte

IS research 1n 12 week
ximately 15 minut€s.

s, and 1 expect each participant to answer the

] expect to carry out th
gueslionnajise for appro

Risk(s): i,
d risk(s) for participating IP this study.
[ 1.9

There 1s no anticipa |
of joining the rescarch:

an
Costs to the rcspoudcm% if any,

in this siudy will not cost them anything
i in h

I: . : 5 3 ' IIJJ |
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The goat of this srisdy is 1 assess the prevalemce of Soil transmitte |lelaminth il tions,
worm burden as well as nutritsonsl statis of vl age chibdeen Fidings from this stoty

Wil v an imsight on the relathomabep hrtneem wid oamamatsed e fmsoth ol
Hutrithona) viates
Confidentiality: 2

s mgeme will be

AN inforenatam codbocted m i stedy » bu grven onle
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Benefit(s):

The goal of this study is to assess the prevalence of Soil-transmitted Helminth infections,
Wf)rm burden as well as nutritional status of school-age children. Findings from this study
will give an insight on the relationship between soil-transmitted helminth infections and

nutritional status.

Confidentiality:

All information collected n this study will be given code numbers and no name will be
recorded. This cannot be linked to you 1n anyway and your name and or any :dentifier
will not be used in any publication or reports from this study:-

Voluntariuess:

Your participation in this study is entirely voluntary.

Alternatives to participation:

If you choose not to consent to your chtld/ward participating, this will not be used against

hinvher in their school.

Due inducement(s)
sated with a little incentive comprising a Bobo drink and

' ard will be compen ST
Ragupsehilgin fees for participation in this research.

a biscuit. but they will not be paid any

orderly termination of participation:

hoose fovithdraw your child/ward from the research at anytime. Please
You can alsoc OCtJh e ation that has been obtained about them before you chose to
ote that some Of used in reports and publications. These cannot

been modified oOr = .
withdraw them may ha;fowevel' the researchers promise to make effort in good faith to
€

-ed anymaor : ; ,
be removed any . conceming thern as much as is practicable
your

Comply ‘Vlth
t of intcrest:

Any apparent or potential conflic

None
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I have
fulty explained this research
N R R o B e S e and have given sufficient

Statement of person giving conscent:

I have read the description of the research or have 1t translated into language I
understand. I have discussed it with the person in charge to miy satisfaction. I understand
that my child/wards participation is voluntary. I know enough about the purpose,
methods, risks and benefits of the research study to judge.that I want my child/ward to
take part in it. | understand that I may freely stop my. child/ward being part of this at any
time. I have received a copy of this consent form and additional information sheet to keep

for myself.

10/ 0N 2 I T T e e e SIGNATHREMW.. ... e,

WITNESS’ SIGNATURE (if applicable): & ... oooooieniiin i,

WITNESS' NAME: cceveecnnnens P RN oo™ o T o rrn . e

Detailed contact information including contact address, telephone, fax, e-mail and
any other contact information of researcher, institutional HREC and head of the

institution:
the Ethics Commuittee of the Universtty of ITbadan and

. roved by
This research has been app contacted at Biode Building, Room T10, 2™ Floor.

| . Committee can be . 7 :
It:e (-:hau}nanAO; thrllf:ed Medical Research and Training, College of Medicine, University
stitute Ior va
of Ibadan, E-mfiail: viuchirc@yahoo.com
- hild/wards participation in thi

| uestion about your € P P 1S
In addition, if you h:"; a"yc;md the principal Investigator, Name
research, you ¥

''''''' .. Phonc: .

Department
i--mail
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APPENDIX 2: STUDY QUESTIONNAIRE

QUESTIONNAIRE NUMBER

ggﬁ%ﬁT OF SOIL-TRANSMITTED HELMINTHIASIS ON THE NUTRITIONAL

v S OF ,SCHOOL~AGE CHILDREN IN SELECTED PRIMARY SCHOOLS AT
BAFEM-OWODE LOCAL GOVERNMENT AREA IN OGUN STATE, NIGERIA

Dear Respondent,

I am1 a postgraduate student of the department of Epidemiology and Medical Statistics, Facuily of
Public Health, college of imedicine, university of Ibadan. This is an interviewcr administered
structured questionnaire to gather detailed information on socio-demographic characteristics,
Soil-transimitted Helminth infection history as well as nutritional status among enrolled, school-
age children in Obafenu/Owode local government area of Ogusn State, Nigeria. Kindly be sincere
In giving answers to the questions asked as all information supplied will be treated with high
confidentiality. Kindly listen carefully to the questions as you are requested to respond to all the
questtons as ntuch as possible. If you do not understand a question, feel [ree to ask the
interviewer to explain it 1o you again. Please do not give wrong information as this may affect the

accuracy of'the data that will be collected.

Thank you,

ADEOYE, Comfort Abcni

Assent form:

Now that the study has been well explained to me and I fully understand the study process. I

assent and will be willing to takepart in the study

SignaturefThumbpnnt Of pacticipant/Inter view date
IDENTIFICATION

Vo7 V), W) FEs e s
Zone

Name of scheol
INarme oflnterviewer B . PN,

Date of Interview

I
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SECTION I: RESPONDENTS PERSONAL DATA

SN | Question
Options Answer's Code

] Age, as at your last birthday

2 Datc and Month of Birth
DD /NM

3 Sex
Male

Female

4 Ethnicity
Yoruba

Hausa
Igbo
Owhers (P’icasc Spceify);

Chrnistianiy
Islam
Tradivionul (I"lease Specily)

5 Relspgion

I N e L

Nanc¢/Others:

I'ricnary |
Privanty 2
Primaryd
I'nmary.4
Pomaty S
Pnmary 0
Other (speciiy)- -

NV EeEwR —s

SECTION II: SOCIO-ECONOMIC CHARACTERISTICS OF PARENTS/GUARDIANS

SN | Question Options : Answes's Code
7 Faihker/Male Guardian’s level of education t~ Miterate ,
2. Prnmary/Quoranic School
1. Secondmy
4  Tertimy
S.  Others (Specify)
- I. Unskilled workers {(manual} e g [(sborers
B Father/tale Guardian’s otcupation 2. Petly Trader: c.g. Meal sellcs
3.  Skilled workers (manual). e.g2. Dnvers,

Carpenters, Goldsmth eic

4 Skilled workess (Non-manual} e g Clerks,
Typists, Receptionist, Police
5 Major Trader: e.g. Motor spare parts dealer

6. Qualitied Professional/Acadermia: e g
Nurses. Lawyers. University leciurer elc.

7.  Others
(specify)

lilrterate
Primary School
Secondary
Temjary
Others (Specify)
Unskilled workers. (mndal)’c‘g. Labqiers
Petty Trader: cg. Neat scller
Skitlked workers (manual) e g. Tailor,
Hairdresser cic
4 Skilled workers (Non-mana(): e g Clesks,
Typists, Recepltiontsy, Polce
. Major Trader: & g Wholesale food stufl
v desler

Qualified Profcysioml/Acadermia ¢ ¢

L \other Female Guardian’s level of education

WN—\A&w!\J—

o Mother/ Female Gutedzan'a accupRtion

e
)

(]
A UTEY lj'n"_l e, ['mvvﬂlt)’ lecitrrey £tc
7. Onhers
L s 4 : J

—

A o —
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1]

House Type

v

Duplex

. Flat

Bungalow
Face -to-{ace

12

Hosw many stblings (1.e. brothers and sisiers) do you have? -

Others (specify)

13

How many wives does your father have? (Pleasc Specilyy

<4

Do your faihcr and mother live together?

SECTION Ul: SANITATION FACILITIES! HHVGIENE UIABITS OF 1HIE RESIPONDENT

SN

Queslion

Options

Angwer’s Code

I§

\What s your primary source of waler lor drinkmg?

Pond/loko

Spnng/nver

Ron water

Well

Bore hole

Iipe.bome watcr

"are witer sachet
Others (plcase sixecily)

16

What s your secondary source ol water for drinking?

Pond/Take

Spring/niver

Rain waler

Well

Bore hole

Pipe bome waler

Pure woater sachet
Olhers (please specify)

17

\What 1s your source of water for other domestic uses

Pond/lake

Spnng/nver

Ratn woter

Well

Bore hole

Pipe borne walcr

Pure wates sachcet
Othcers (please specify)
Firewaod

18

What is your major source of fucl for cookang?

U\humf—QOQOM&P!QHOOQC\M&L.JN—OOQ@M;.MN

Kerosene stove
Coal pol

Gas
Oihes (specify)

19

|

| el your
| If answer 1o Q17 aboycis firewood. how do you Bt )

| T9 QS

W

Buy
3]
Gather

(cewood?

J u gather
I answer 1o Q1 Babine is gathering. where do you §3

Yes

(irewood? (plesse specify)
te (mewood?

Na

Always

Olten
Seidom

:.F-Huﬂ

Offen—

[H-:-ll:-"#'-'dﬂ youg Wk

= ]
= shoms sandals when st school”
yos 3

“‘”*""N-NF‘

Seldom
Never

|
-—-____'_-—-
1 S ————

R—
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24

How often d o you wear your shoes/sandals when at home?

Alwnays
Often
Seldom
Never

25

Do you always wash your hands before eating?

4.
2

Yes
No

1f answerto Q24 is No, how ofien do you \wash )-'-our hands
before eating

Ii
>
3.
I
|

2
.
i

One third of the ime
Half the time

Two thirds of the time
‘Three Quorters of the time

Do you usually wash your hands with soap and water belore
eating?

.
2

Yes
No

|

Do you always wash your hands ntler using the (0ilct?

Ycs
No

If answer to Q27 above is No. how often do you wash you
hands after using the 1o1le1?

One third of the timc
Halfthe time

Two thirds ol the tune
Three quar:cis of the time

30

Do you usually wash your hands with soap and w3lcr alter
using the toilet?

Yes
No

—

B

Where do you defecale nt school?

Potty
Bush
Open (ield
Pst latrinc
Water closet system
River

Others (specify)

32

—

Where do you defecate at home?

Potly

Bush

Open lield

Pit lamnne

Waler closet systemn
River

Others (specify)

33

At home, is the place of defeacat

on within or gutside your
house'compound

Outside House
Outside Compound
Within House
Wit hin Compound

| ICanswer to Question 32 above & outside house/coMpound,

Far
Not too lar
Near

how far s i?

Do you swim 3fter school.duning weekends or during

S l——

Yes
No
Pond

holidays? =
Whae da You ocWwily swm when yOu swim

A
2.
l.
2.
]
4
It
2
I
2
3
4
5
0
7
I.
2%
3.
4
5.
(V)
7.
|
2.
3.
4
.
2
3.
I
2.
1
2
3
4
S

Lake
River
Swimming pool
Oihers (specify)

£ ON STH/DEWORMING HISTORY

- ~OWLEDG
: .+ SPONDENTS K -
SECTIONIV: RE Options Answer Code
st 1 Yes =
: ou deworming
SN | Questios ppm—— any other peryon ever given y 5 N
}T lhﬁt ;..-‘-J Fﬂﬂ' ; I l \.ﬂ e
=4 en you herbal
dﬁ"ﬁ " -‘-ﬂl-':ft.ll"ll or my other persoe o s 2 s
y e /4 = # [rp— -
ik :hu o ”r:;";“ﬂ oy deworTn rm‘mﬂ"“m" you were given ! 1 Ye l =
orrpded < f thae AgwOrmIm§ ul
the rian O

i l_‘.-_: }'..""'u i.""-l'..l"
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40 !f answer to Q38 1s Yes, pleasc specify name of dewoming drug(s) |
2.

SECTION V: ANTHROPOMETRICNUTRITIONAL DATA
S/N | Question Options Answel Cotle
41 Weight (Kp)
42 Height =
43 Stunting (1 lesght-for-age Index <2SD) . Yes

2 No
43 Thinness (BM!-for—agpe Index < 2SD) . Yes

2 No
45 Underweight (Wcight-forage < 2SD) . Yes

2. No
NB: Childs Agc: / (Years/Months)
SECTION VI: PARASITOLOGICAL FINDINGS
STN Cppsslide | Cggs/grant (cpg) lcavy=inicnsily threshold | Heavy-intenssity infeclion

= ra—— >50000 cpy Yes No
30 Ascaris lumbricoides ;I 57000 con
37 Trichuris trichiura S 1000 :pgm'
48 Hookworms: &cecator —~
americanus >4000 cpg

39 Ancylostama duodenalc 3

50. Macroscopy
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SECTION VIiI: DIETARY ASSESSMENT USING FOOD FREQUENCY QULESTIONNAIRE

1 would like 10 know your normal eating patiem over the past months, Please tick everytlving you normally eat or driak under the
appropnate column: For example you can indicate whether you normally eat the food once a day by ticking (1 X o doy) or otherwise

as applicable 10 your Thank you

LIST OF FOODS FREQUENCY OF CONSUMPTION

>3X @ <3IX a >3X a 2X a X a X a INaday | Rurely/Occasionally | Never

month wonth week week week day (e. £ Steasonal frults)

Cercals and cereal

producis

Rice

Maize

Sorghum
Wheat/Flour

|
Oa &t =| Aﬂ | I8

Semowvita

Bread .1 =

Spaghen AL -

Comn flakes

Root.Tuber, plantain &

theer Products

I ' \"nm e

' Cassava

Swavet Potiines

Cocoyam
I Planin

Yam flout

1 Plntam flow

F Meat, poults and [ish
i producls

' Tekey

Egp
r' f1‘£';:!ﬂ! 1 S S — '—— -
‘k‘!‘& L. 'r I‘

I, L rEE J ___i__ e — -.* —
' i : , ]
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e —— — e e =

[ e

Mackerel

Cat fish

Titus

Dreed (ish

Fruits and Vegetables

Mango

Pawpaw

Mnc apple

Applc

Water melon

Garden epg

Sugarcane

Orange

Banana

|

Cocheyw

Casrol

Tomnato

Ripe pepper

Asparagus

Spinach

Bitter deal

Pumpkin leaf

MiK and Milk product

Rbw con mulk {e.g. Wam)

P:oces sed medi

Yozghaom

foetEam

Cbéest

ho

; Legumes and graias

Cowpea

Sw vbreans

Cronmdme

} 2L aod el o} sceds

A
)
8

Vatr oil
Yeypeabic on

Mavgrsne
Begtier

-l

Bcrerages

Boon vy

e —
ALy

i
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Others

Cafleinc

Cocoa or cocoaproducts j‘

Chocolatc

SECTION D: TWENTY FOURIOUR DIETARY RECALL

Now I would like you to tcll mc cverything you had to eat and dnnk oter you woke up yesterday morning Includc cverything you ate

and drank at home and away. cven snacks. tca or coflce.

Date: Day of the wrek.

{44} Food/Drink Description of Food or I"loce Timc Amount{how much did | Weight
No. Addition Drink (usc volume. s1zc or Tokcn you actuolly at/dnnk?) [ cquiy’
(a) (b) Pricc) (d) () (f (8)

(c)

| Was food intake usual? (Yes/No)

If no, how- was 1t unusual?

2. Was it was a feastday? (Yes/No)

4.Probe {or supplements (tzon, antimalanal,

vitanuns, other supplements) {Yes/No)

[fyes. specify

5.Probe lor fermenied beverages consumed

3 Probe for Stekness (Y/N) If yesydid Stickness alfect appetile

I (Yes/NNo)

| If yes, how? (Ibacase or Decrease

Dq not fill this cohoro of U forrm

ms of sickness:

{0
Plezse probe for sickness and state type znd SYRP

Type of sickness N

Symploms of ﬂi'l'lﬁl/

e =

oedemma (YesNo) ——————

Frease w.-:;wutnf‘fﬂf
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APPENDIX 3 Snapshots of Parasites Observed during Lab Analysis of Stool Sanmples

Trichures trichinra Ascarts linnbricoides

Microbiologist: Mr. Dele A3y

10/
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APPENDIX 5: School Two, Christ the Redeemer Nursery and Primary School (Private)
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APPENDIX 7;:

School Four, OOLG Primary School, Seriki Sotayo (Public)
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APPENDIX 10: School Seven, OOLG Primary School, Ogunmakin (Public)
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APPENDIX 15: Researcher (Miss Abeni Adeoye) at the Northern Border of
Obafemi/Owode Local Government Area on Schools Recruitment Visit Day One

r! Thank YOU DEAR LORD JESUS! It was

THE
ThankYOU DEAR HEAVENLY f{g U BLESSED HOLY SPIRIT! I Love YOU!

YOU from.Stast to Finish. Thank
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