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Abstract
A cross-sectional study was conducted (between December 2015 and January 2016) to estimate
the prevalence of soil-transmitted-helminthic infections (STHI) among Deneba primary school
children. A total of 384 children were recruited following the systematic-random sampling
technique. Of these, 36(9.4%) were found positive for STH with 16(4.2%) Ascaris htmbricoides,
14(3.6%) Hymenolepis mm, 5(1.3%) Enterobius vermicularis and 1(0.3%) Trichuris trichium.
Children who do not use latrine (AOR 0.14, 95% Cl 0.06-0.32, p 0.000), with no habit of pre-
meal hand-washing (AOR 0.20, 95% Cl: 0.08-0.49, p 0.00) and who carried dirty materials in
their fingernails (AOR 0.40, 95% Cl 0.21-0.94 p 0.03) were at significantly higher risk of STHI.
The study demonstrated the public health impact of STHI in the study area.

Keywords: schoolchildren, Deneba, soil-transmitted-helminths, prevalence, risk factors
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1. Introduction
Soil-transmitted helminths (STH) are a group of worms, mainly nematodes that transmit

through ingestion of infective ova or skin penetration by larvae in the soil. STH infections

(STHI) are among serious global public health setbacks affecting the poorest and most

deprived sections of a population. The most common STH of global importance are Ascaris

lumbricoides, Trichuris trichiura, the hookworms (Necator americanus/Ancylostoma

duodenale) and Stroug)’Ioides stercoralis affecting an estimated 5.3 billion people including

1.0 billion school-aged children (Pullan and Brooker 2012). The greatest STH-related public

health burden occurs in sub-Saharan Africa (Bethony et al. 2006, Hotez et al. 2008). A recent

World Health Organization (WHO) report (WHO 2013) indicates that A. lumbricoides alone

infected over one billion people followed by T. trichiura 795 million and the hookworms 740

million .

Poverty, illiteracy and impoverished health service facility are the major factors behind the

increased prevalence of STHI. Lack of awareness of simple health promotion practices is the

main contributing factor. Low-level environmental and personal hygiene due to improper

disposal of human excreta and animal wastes leads to Sequent contamination of food and

drinking water and the wider environment. This in turn results in increased prevalence and

intensity of STHI. Although STHI are mostly chronic and remain asymptomatic they induce

significant morbidity amongst the poorest rural populations. Both pre-school and school-age

children and pregnant women are the most vulnerable groups (WHO 2006, Goodman et al.

2007, Al-Mekhafi et al. 2013). The highest prevalence and intensity of infection are usually

observed in school-aged children (WHO 2003). Numerous studies covering a diversity of

geographic regions worldwide also indicate that for ascaris and trichuris infections maximum

worm burdens occur in human populations at 5-10 years of age (Bundy et al. 1995). Although

heavy hookworm infections occur in childhood, frequency and intensity commonly remain

high in adulthood, even in elderly people (Bethony et al. 2002).

Like in any other sub-Saharan African country, STHI remain among major public health

problems in Ethiopia (Tadesse 2005, Mengistu et al. 2007, Dejenie and Asmelash 2010,

Tesema et al. 2011, Abera et al. 2013 and Abera and Nibret 2014). Accordingto the Ethiopian
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federal ministry of health (FMoH 1996) report, more than half million annual visits to the

outpatient services of health institutions are due to intestinal parasitic infections. However,
this report may be an underestimate, because most of the health institutions lack appropriate

diagnostic methods to detect low level parasite burden.

In Ethiopia, a number of surveys have shown that STH are prevalent in varying magnitudes.
A study on schoolchildren in Wondogenet, southern Ethiopia, has found the prevalence of %

»

lumbricotdes was 83.4% and that of T. trichiura 86.4% (Erko and Medhin 2003). Mengistu et

al. 2007 reported 83% prevalence of intestinal parasitic infections among urban dwellers in

southwest Ethiopia. Mathewos et al. 2014 also reported 66.7% of intestinal parasitic

infections in North Gondar. Tekeste et al. 2013 reported 36.8% in northwest Ethiopia and

Abera and Nibret 2014 found 44.2% prevalence in Tiiili town,

Treatment of schoolchildren for STHI through the school system will help improve their

health status, cognitive development and thus academic performance. But, the relative

distribution and health impact of STH differs from locality to locality based on

environmental/climatic and socio-demographic factors. Thus, site-specific data are necessary
to design appropriate strategies for effective control of STHI. In localities like Deneba town,
north-central Ethiopia, baseline information on STHI is lacking. This study was, therefore,

intended to fill in this gap.

O

2



2. Objectives

2.1. General objective

The general objective of the study was to estimate the prevalence of STHI and associated risk
factors among children of Deneba primary school.

2.2. Specific objectives
i. To detect and identify STHI among children in Deneba primary school and

ii. To assess the associations of environmental or socio-demographic factors with STHI.

3
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3. Literature review
3.1 Global distribution of soil-transmitted helniintbes
STHI are among the most common infections worldwide primarily affecting the poorest and
most deprived communities in the tropics and subtropics. Important contributors of increased
prevalence of these worms include socio-economic status, defecation practices and cultural
differences related to personal and food hygiene as well as housing and sewage systems. Most
infections are subclinical; but severe complications occur in children who tend to suffer from
the highest worm burdens (Stoker et al. 2009). About 1.5 billion people have STHI with the
greatest numbers occurring in sub-Saharan Africa, the Americas, China and East Asia (WHO
2016). According to this some WHO document, over 270 million pre-school-age children and
over 600 million school-age children live in areas where these parasites intensively transmit,
and are in need of treatment and preventive interventions.

Africa is the heaviest STH-burdened continent although reports vaiy from country to country,
and region to region within a country. For instance, 83.3% prevalence was reported in Lagos
suburb, southwest Nigeria (fbidapo and Omolade 2008), 67.3% in Bushulo village, southern
Ethiopia (Terfe et al. 2011), 53.5% Arsi Dodota, southeast Ethiopia (Wado 2010), 44.8% in
Yenagoa Metropolis, Niger Delta (Bariweni et al . 2014), 86% in Elburgon municipal it)',
Kenya (Mokua et al. 2014) and 33.8% around Mount Cameroon (Ntonifor et al. 2015).

The highest intensity of ascaris and trichuris infections occurs among school-aged children. It
is estimated that 173 million and 162 million people are infected in sub-Saharan Africa with
ascaris and trichuris, respectively, with 36 million school-aged children infected with
ascariasis and 44 million with trichuriasis (Brookeret al. 2006). For both infections the largest
number of cases occurs in Nigeria, where co-infections with hookworm are common (Dada-
Adegbola et al . 2005). Tens of millions of cases are also found in Ethiopia, Democratic
Republic of Congo and the republic of South Africa.

Compared to hookworm, both ascariasis and trichuriasis exhibit a more patchy distribution in
sub-Saharan Africa, with the highest prevalence occurring in equatorial central and West
Africa, eastern Madagascar, and southeast Africa (Brooker et al. 2006). in contrast to the high

lv
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rates of ascariasis and trichuriasis in South Africa (Saathoff et al. 2004), hookworm is less
common except in KwaZulu-Natal (Mabaso et al. 2004).

Common drugs used are albendazole («ulbenza), mebendazole (verwox), or pyrantel pamoate

( cmtiminth), tiabendazole {mintezole ) and niclosamide tyomesan) for helminth infections. From

an economic point of view, targeted population chemotherapy programs cost half the price of

universal ones (CPLorcain and Holland 2000).

3.2 Species and biology of soil-transmitted helminths

3.2.1 Genus Ascaris

A. hnnbricoides is the most common human STH. It is an intestinal roundworm and the

largest nematode to infect humans. Currently estimates indicate that more than 1.4 billion
people are infected by this nematode worldwide (Stoker et al. 2009)

Global ascariasis prevalence reports are quite variable ranging from 1.5% in southern India

(Kaliappan et al. 2014) to 67.7% from Lagos Suburb, Nigeria (Ibidapo and Omolade 2008). In
between, 3% prevalence was recorded in daycare centers in Iran (Heidaril and Rokni 2003),

30% among school-age children from rural communities in Honduras (Mary-Theresa 2012),
17.7% in Manu jungle in Peru (Miguel et al. 2014), 60.5% in a rural area of Lahore, Pakistan
(Hafeez et al. 2003), 21.5% in the Philippines (Fabricant-Dagoc and Tulang 2013), 23.8% in
Mount Cameroon (Ntonifor et al. 2015) and 25.1% among pre-school children in Elburgon

municipality, Kenya (Mokua etal. 2014).

Ethiopia is the second ascaris high -burden country in sub-Saharan Africa with 26 million
people infected covering 15% of the overall burden in the Region (Hotez and Kamath 2009).

Ascariasis is found among literally all segments of the Ethiopian society. Its prevalence

reaches up to 60.5% in some localities like Chencha in the south (Abossie and Seid 2014),

14.9% in Butajira in the central plateau (Shumbej et al. 2015) and 5.7% in Wukro in the north

(Kidane et al. 2014).

The life cycle of A. Iumbricoides takes about three months. Ascariasis starts, when A.
htmbricoides eggs are accidentally swallowed (fig. 1 ). They can be acquired from dirty

5
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fingers, water or food that has been contaminated with feces of an infected human. Laiva

hatch from the eggs, penetrate the intestinal wall and enter the bloodstream. They stop at

pulmonary arteries and stay in die lungs for two weeks. They break into the alveoli and travel

up to the respiratoiy system to die throat to be swallowed again. The migration is needed for

the larva to develop into adult. Adult worms attach diemselves to die intestinal wall ready to

mate and survive by eating food digested by the host and live up to 2 years. A female

produces about 200,000 microscopic eggs per day that are passed in feces. The eggs fertilize

into infective stage widiin a few weeks in die right conditions in die soil. Unfertilized eggs are

not infective. The eggs are veiy resistant to chemicals, temperatures and other rough condition

(Hagel and Giusti 2010).

The diagnosis is usually incidental when die host passes a worm in die stool or vomit. The

eggs can be seen in smear of fresh feces examined under a microscope. The eggs have a

characteristic shape. They are oval with a tiiick, maniillated shell and measuring 35-50 in

diameter and 40-70 in lengdi (Dold and Holland 2011).
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Fig. 1 The life cycle of A. lumbricoides (httpyAvAvw.parasite-diagnosis.cli/ascaiiasisessential)
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3.2.2 Genus Trichuris

Members of the genus Trichuris are more commonly known as whipworms due to their whip-

like adult morphology. This nematode is another dominant STH next to A. lumbricoides or the

hookworms. It seems to occur in areas particularly where ascaris and hookworms are found

because the eggs require the same conditions to embryonate. All the three species can be

found in humans together. There are several species within the genus Trichuris each infecting

specific hosts, but only T. trichiura infects man and causes human trichuriasis. It is a parasite

o that infects many more people than is generally appreciated, up to 800 million people

throughout the tropics and temperate regions (WHO 2009).

Like ascariasis, trichuriasis has differing world prevalence report. To mention a few,

according to Emmy-Egbe et al. (2012) and Ezeagwuna et al. (2009) 2.6% and 5.8%

prevalence of T. trichiura was documented, respectively, among schoolchildren in Nigeria.
Other workers from Nigeria (Salawu and Ughele 2015) reported 19.5% prevalence in

east Nigeria. Mokua et al. (2014) reported 50.8% prevalence of T. trichiura among pre-

school-age children in Elburgon Municipality, Kenya. Latha et al. (2010) reported 10.8%

prevalence of T. trichiura infections in schoolchildren in Puducherry, south India. Hafeez et

al. (2003) reported 42.1% prevalence of T. trichiura in a rural area of Lahore, Pakistan.

In Ethiopia there are 21 million people infected with this parasite, which accounts for 13% of

<. the disease burden in sub-Saharan Africa (Tadesse et al. 2008). T. trichiura is reported by

different authors from different parts of Ethiopia. Abossie and Seid (2014) reported

9.7% prevalence among primary schoolchildren in Chencha town, south Ethiopia. Mengistu et

al. (2007) reported 16.4% prevalence among urban dwellers in southwest Ethiopia and

Alemayehu (2008) reported 19.3% prevalence among schoolchildren in Abosa around Lake

Zway, south Ethiopia and 6% prevalence was reported by Mathevvos et al. (2014) among

children in two primary schools around Gondar, northwest Ethiopia.

The total global number of people with T. trichiura infection had been estimated to be

approximately 1000 million, including 114 million pre-schoolchildren and 233 million

schoolchildren (Stephenson et al . 2006).

M-
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