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ABSTRACT

The Association between Intestinal infections and age and sex of pupils was conducted among children in seven
primary schools in Tamburawa, Dawakin kudu local government Area of Kano State, between June, 2018 to
June, 2019. 560 samples were collected and examined, 420 abut (76.07%) were positive for single and multiple
infections. The prevalence of occurrence of each parasite encountered in the study was 142 (25.4%) had
Hookworm, 89 (15.9%) Schistosoma mansoni, 77 (13.75%), Entameoeba coli, 48 (8.57%) Ascaris species, 36
(6.4%) Taenia species, 17 (3.04%) Trichuris trichiura, 11 (1.96%) Enterobius vermicularis and Entamoeba
histolytica had 6 (1.07%). The prevalence of the infection was significantly higher among males than females (p
< 0.05). Children with age group ranging 10 — 12 years had highest prevalence (87.1%) of Intestinal infections
and those between the ages of 4 — 6 years had (69.8%) the least infection. Those children who defeacate in bush
were more likely to be infected than those who use modern toilet facility. Personal hygiene, public health
enlightenment programme should be encouraged particularly among school age children and periodic de-
worming of pupils with benzimidazole, antihelmintics, mebendazole, and albendazole should be carried and
sustained to remove these infections in the primary schools.

KEYWORDS: Associaton, Helminthes, Hookworm, Schistosoma mansoni, Entameoeba coli, Ascaris species,
Albendazole.

Date of Submission: 10-11-2021 Date of Acceptance: 25-11-2021

l. INTRODUCTION

The Helminthes (STH) are group of parasitic nematode worms that causes human infection through
contact with parasite eggs or larvae that thrive in worm and moist soil of the world’s tropical and sub-tropical
countries (Ukoli, 1997; Steven et al., 2003; WHO, 2004). Soil-transmitted helminthes refer to the intestinal
worms infecting humans and are transmitted through contaminated soil. Example of such helminthes includes:
ascaris lumbricoides (sometimes called roundworm). Whipworms (trichuris trichiura), and hookworm
(Ancylostoma, duodenale and Necator americanus) (Abdullahi and abdulazeez. 2000). A large part of the
world’s population is infected with one or more of these soil-transmitted helminthes: approximately 807-1,121
million with Ascaris, approximately 604-795 million with whipworm and approximately 576-740 million with
hookworm (Adeyeba and 2002).

Soil-transmitted helminthes infection is found mainly in areas with warm and moist climates where
sanitation and hygiene are poor, including temperature zones, during warmer months. These STHS are
considered Neglected tropical diseases (NTDs) because they infect tremendous disability and suffering yet can
be controlled or eliminated (Albonico el al., 1999).

The helminthes live in the soil, intestine and their eggs are passed in the faeces of infected persons. If
an infected person defecates outside (near bushes , in a garden, or field) or if the faeces of an infected person are
used as fertilizer, eggs are deposited on soil. Ascaris and hookworm eggs become infective as they mature in
soil (Akogun, 2012). People are infected with Ascaris and whipworm when eggs are ingested. This can happen
when hands or fingers that have contaminated dirty on them are put in the mouth or by consuming vegetables
and fruits that have not been carefully washed, cooked or peeled (Adeyeba and Tijjani, 2012). Hookworm eggs
are not infected; they hatch in soil, releasing larvae (immature worms) that mature into a form that can penetrate
the skin of humans. Hookworm infection is transmitted primarily by walking barefooted on contaminated soil.
One kind of hookworm Ancylostoma duodenale, can also be transmitted through the ingestion of larvae (Okon
and Okun, 2001).
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Soil-transmitted infections are among the most common infections worldwide and affect the poorest
and most deprived communities. They are transmitted by eggs present in human faeces which in turn
contaminate soil area where sanitation is poor (Tarafder el al., 2010). The main species that infect people are the
roundworm (Ascaris lumbricoides), the whipworm (Trichuris trichiura) and hookworms (Necator americanus
and Ancylostoma duodenale).

It is estimated that almost two millions people are infected with one or more of these soil-transmitted
helminthes, accounting for up to 40% of the global morbidity from infectious disease exclusive of malaria
(Bubdy, 1995). The greatest numbers of soil-transmitted helminthes infections occur in tropical and subtropical
regions of Asia, especially China. India and Southeast Asia, as well as sub-sahara Africa. Of the 1-2 billion of
soil transmitted helminthes infections worldwide, approximately 300 million infections result in severe
morbidity, which are associated with the heaviests worm burdens (Bundy, 1988).The public health importance
of STH infection ranked highest in morbidity rate among school aged children who often present much heavy
worms because of their vulnerability to nutritional deficiency (Leykun,2001). These infection have been shown
to impact negatively on the physical fitness and cognitive performance of the pupils. Intestinal obstruction
anemia, malnutrition, dysentery syndrome, fever, dehydration, vomiting and colitis are the major complication
associated with STH infections (Chigozie el al., 2007). STH infections affect most frequently children
developing countries and associated with poor growth, reduce physical activity and impaired learning ability
(Adamu el al., 1994).

According to WHO (1994) more than 1.5 billion people or 24% of the world’s population are infected
with soil-transmitted helminthes infections worldwide. Infections are widely distributed in tropical and
subtropical areas, with the greatest numbers occurring in sub-sahara Africa, the Americas, China and East Asia.
Over 270 million preschool age children and over 600 million school age children live in areas where these
parasites are intensively transmitted, and are need of treatment and preventive interventions (WHO, 1998). A
total of 89.9 million African school-aged are infected with any species of soil transmitted helminthes and 40%
of infections are concentrated in Nigeria, the Democratic Republic of Congo, South Africa and Tanzania
(Brooker el al., 2009).

In Nigeria a considerable amount of human and animal wastes are discharged into the soil daily leading
to the contamination of the soil with STH eggs and larvae (Ahmed el al., 2002). Infections may be direct or
indirect through the faecal-oral route. Observation in Zaria, Northern Nigeria showed that 70% of the soil
samples collected in a school compound was contaminated with faeces (Nock el al., 2007).

In Nigeria, a lot of work has been carried out over the years in different parts of the country on the
prevalence of intestinal helminthes and its associated diseases among many groups of people. (Ahned el al.,
2003) reported that 30.8% of students in Katsina were infected with at least one intestinal helminthes. Also
prevalence of intestinal helminthes in some patients in Zaria has been reported to be 1.67% for Strongyloids
stercoralis only and 62.7% of other helminthes (Abdullahi and Abdulazeez, 2000). However, little is known
about the infection status of intestinal helminthes among primary school children in Tamburawa, Dawakin-kudu
local government Area. Kano State. This study aimed to survey the prevalence of intestinal infections among
pupils in primary schools of the Local Education Authority (LEA) in Dawakin kudu Educational district.

1. MATERIALS AND METHODS

Study area: This study was conducted in seven primary schools of Tamburawa, Dawakin Kudu Local
Government Area of Kano State which was named after the Gadar-Tamburawa River. Dawakin Kudu is located
in the south-eastern part of Kano state. This local government lies between latitude 11°00'N to 12°00'N and
longitude 8°00'E to 8°44'E and mean altitude of 486.5'M above sea level. Dawakin Kudu shares boundary with
Kumbotso local government to the North West, Gezawa local government to the north east, Warawa Local
Government to the east, Wudil Local Government Area to the south east, Bunkure local government area to
south and Kura Local Government Area to the south west. Dawakin Kudu local government area falls within
Kano central as well as Sudan savanna agro-ecological zone of Nigeria (Katama et al., 2010). The climate of the
area is described as tropical climate, which is characterized by two distinct seasons, the dry season and rainy
season with temperature that is hot during the dry season and cool during the rainy season, from November to
February the cold dry hamarttan wind blows across the district. Generally the rains start in April and end in
October. The area has tropical grassland (savannah). The people of this area are Hausa and Fulani and most of
them are farmers, mostly cultivating crops like; Sorghum, Millet, Groundnuts, Cowpea and Maize. Seven
Primary Schools were visited namely; Tamburawa central Primary School, Gurjiya Primary School, Tudun
Bayero Primary School, Fagi Primary School, Daginawa Primary School,
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Figure 7: Dawakin Kudu Local Government Area Showing the Study Areas

Source: Adopted and Modified from Dawakin Kudu Local Government Area Map 2013

Study population

The study population consisted of seven registered primary school children of ages between 6 to 15
years because they form most accessible age group and most vulnerable to STH infection community. A
questionnaire were administered to survey the pupils data such as age, type of toilet available, sex, hand
washing habit, water sources, and occupation of parents or guardians. Ethical approval for the study was granted
by the Educational Secretary of Dawakin-Kudu educational district in addition head and school teachers. Those
who refused to give consent were excluded from the study.

Sample Size Determination

Information is very scarce on the prevalence on soil-transmitted helminths infection among primary
school pupils in Kano State. A projected prevalence rate of 40% based on the previous study of Michael et al.
(2012) was used to determine the sample size. The sample size was determined according to Daniel (1999). The
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advantage of this formula over other formulae is to get an optimum or adequate sample size because
unnecessarily large sample is not cost-effective. In some circumstances it is unethical (Daniel, 1999).

Selection of schools and children

A random sampling method was used to select the primary schools. Schools selected are those located
close to each other and to the ponds and/or river of Tamburawa, where transmission of Helminth may be high.
Communities surrounding the selected schools are mainly involved in subsistence farming of corn, maize,
cotton, millet, sweat potatoes, rice cassava and vegetables. They also practice small scale animal husbandry
(cattle, goat, sheep and chicken). Few people have small scale businesses. Because of close proximity to the
river, communities also practice fishing and also obtain water for most of their domestic needs from the river.
Seven primary schools were selected namely Tamburawa, Gurjiya, Tudun Bayero, Fagi nomadic, Daginawa,
Dantube and Unguwan- Na’ibi. The schools selected were located within a distance of 1 to 3 kilometer from
Gadar Tamburawa River under Dawakin kudu Local Education Authority (DKLEA). In each primary school, all
children in primary one and Early Child Center (ECC) classes were randomly selected.

Ethical considerations

Before commencement of the research, the researcher conducted meetings with Education Secretary
(ES), leaders and head teachers of all selected villages during which the objectives of the study was explained.
The village leaders convened village meetings during which sensitization of the communities was carried out.
During these meetings, the objectives of the study including the study procedures to be followed, samples to be
taken, study benefits and potential risks and discomforts were explained. Informed consent for children to
participate in the study was sought from parents and legal guardians after they have been clearly informed about
the study. This investigation commenced by first reaching out to the heads of the seven schools explaining the
objectives, possible outcome and benefits of the research. Consents were obtained from the heads of the schools,
parents and their class teachers. Children were informed of their right to refuse to participate in the study and to
withdraw at any time during the study without jeopardizing their right.

Collection of Samples

All pupils that consented to the study were enrolled by collection of their survey bio-data within the
months of June to December, 2016. Children that have received anti-helminthic drugs (randomly and
infrequently distributed by State and Local Government Authority) within the past three months in all the
schools were excluded from the study. A labeled sterile universal plastic bottle with pupil’s serial number and
bio-data was given to each pupil. They were then given sample collection instruction that was done in the local
language of the pupils for understanding. These samples were preserved using 10% formalin and taken to the
Parasitology laboratory of Biological Sciences Department, Bayero University, Kano. As soon as received in a
carton.

Exclusion criteria
1. Children whose parents or legal guardians did not provide informed consent.
2. Children who received treatment or dewormed before the period of study

Laboratory Analysis of Samples

Microscopic examination was done on each sample as soon as they reached the laboratory using
Formol-Ether concentrations Technique. This method has the advantage of removing lipid and colloidal
materials to yield clear sediment (Murray et al., 2009). In addition, the presence of formalin preserves eggs,
larvae and cysts so that the material can be examined hours or even days later. This was used to assess the
diarrhoeic condition of the sample. Particular attention was paid to watery, loose or formed stools including
presence of mucus and blood in stool. Wet preparation of each sample was done using normal saline and
examined immediately. Ridley modified Formal ether concentration technique (Cheesbrough, 1987) was used to
improve on the recovery of the ova and larvae of helminth parasites from the samples that were missed in wet
preparation. The sediments were examined by placing one drop each on the centre of the slide covered with
cover-slip and parasites were identified as previously described (NCCLS, 2009). The eggs and larvae count was
done in Formal ether concentration technique by weighing 1g faeces. The entire preparation was examined and
eggs found were counted, which gave the number of eggs per gram of faeces.
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Direct Wet Smear Method

Steps:

1. A clean grease-free microscope slide was used and a drop of normal saline was placed in the middle of the
left half and a drop of lugol iodine solution was added in the middle of the right half of the slide.

2. An applicator or wire loop was used to take a small portion of the stool from inside and also the surface of
semi-solid stool and also from blood stained mucus portion of liquid stool.

3. The sample was mixed with the drop of saline and immediately covered with a cover slip

4. Same was done for the iodine solution

5. The preparation was examined under the microscope using x10 and x40 objectives.

Formalin-Ether Concentration according to NCCLS (2009)

Steps:

1. The faecal specimen was comminuting with sufficient water so that at least 10 to 12ml of strained suspension
can be recovered, which will yield 0.5 to 1.0ml of centrifuged sediment.

2. The suspension was strain through two layers of gause or a stainless-steel-wire screen to remove particulate
material.

3. The suspension was washed twice by centrifugation in a 15ml conical centrifuge tube (2minutes at 2000 rpm),
with the supernatant being poured off.

4. After the second centrifugation, the faecal sediment was thoroughly mixed with 10ml of 10% formalin.

5. About 3ml ether was added to 10ml formalinized suspension and stopper with a cork shaken vigorously. The
pent-up aerosol of ether was released carefully after shaking by loosening the stopper before the final
centrifugation for 2 minutes.

6. An applicator stick was used to rim off the plug of debris and ether that was formed at the top of the tube. It
was poured off as well as the supernatant leaving only the sediment in a small volume of formalin that drains
back from the sides of the tube; the debris on the side of the tube was cleaned off with cotton swab.

7. Some of the sediments were removed with a pipette for examination under the microscope.

Data Analysis

Prevalence was calculated and expressed as percentage of positive cases over the number examined.
Data from questionnaire were coded and ranked and analysed using SPSS version 13.0. Chi-square was used to
compare significant differences in prevalence between the primary schools visited, male and female infection of
the parasites, ages and risk factors. The odds ratio was used to determine association between infection and both
gender and association between infection with risk factors. Significance was determined at P < 0.05 (95%
confidence interval).

1. RESULTS

The prevalence of Intestinal Infections among pupils in seven primary schools of Tamburawa was
presented in Table 1. Out of the five hundred and sixty (560) samples examined for the geohelminths infection,
a total of four hundred and twenty six (426) indicating 76.1% infection was recorded with the highest
prevalence rate recorded from Fagi Nomadic Primary School with 93.8% prevalence, while the lowest
prevalence was recorded from Tamburawa Central Primary School with the prevalence of 60.0%.

Statistically, there was highly significant difference at (P < 0.05) in the prevalence of geohelminths in
Dawakin Kudu Local Government Area.

Table 2 showed prevalence of various types of parasites isolated and observed were Hookworm 142
(25.4%), Schistosoma mansoni, 89 (15.9%), Ascaris lumbricoides (8.6%), Taenia sp 36 (6.4%), Trichuris
trichiura 17 (3.0), Enterobius vermicularis 11(2.0%), Entamoeba histolytica 6 (1.1%). Hookworm had the
highest prevalence (25.4%) while Entamoeba histolytica had the least (1.1%). The prevalence of Intestinal
infections by species in the area was statistically different (p<0.05) therefore, significant.

Double and multiple infections were observed among the pupils.
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Table 1: Prevalence of Intestinal Infections among Pupils in Seven Primary Schools of Tamburawa, Dawakin-

Kudu Local Government.

Infected
School Name Number Examined
No %%
Tamburawa Central Primary School 80 48 60.0
Gurjiva Primary School 80 62 77.5
Tudun Bayero Primary School 80 67 838
Fagi Nomadic Primary School 80 75 93.8
Dagmawa Primary School 80 56 700
Dantube Primary School 80 66 825
Unguwar Na'ibi Primary School 80 52 65.0
Total 560 426 76.1
Chi-square 36.592
Df 6
P value 0.000
Total 147 (25.4)  89(15.9) 77(13.8)  48(3.6)) 36(6.4) 17(3.0) 11(2.0) 6(1.1) 426 (100.0)
Chi-square 43.286 7.241 16.232 7.155 4334  16.865  11.499 5.728
Df 6 6 6 6 6 6 6 6
p value 0.000 0.299 0.013 0.307 0632 001 0.074 0.454
Table 2: Prevalence by Species of Intestinal Infections among Pupils in Seven Primary Schools of Tamburawa,
Dawakin-Kudu Local Government.
Ascaris Taenia  Trichuris Enferobius Entamoeba
Hool m  Schi E ba Iumbricoides species ifrichiura vermicularis histolytica
School (%) mansoni (%)  coli (%) (%) (%) (%) (%) (%) Total (%)
Tamburawa Central Primary
School 33(41.3)  9(113) 10(125)  7(8.8) 4(5.0) 0(00) 3(3.8) 2(2.5) 68 (16.0)
Gurjiya Primary School 22275 11(13.8) 9(11.3) 5(6.3) 7(88) 0(00)  0(0.0) 2(2.5) 56(13.1)
Tudun Bayero Primary School 5(11.3) 13 (16.3) 17(21.3)  8(10.0) 3(3.8) 4(50)  0(0.0) 1(13) 55(12.9)
Fagi Nomadic Primary School 35(438) 19(23.8) 16 (20.0)  9(11.3) 4(5.0)  0(0.0) 3(3.8) 0(0.0) 86(20.2)
Daginawa Primary School 10(12.5) 11 (13.8) 15(188)  11(13.8) 8(10.0) 6(75)  4(5.0) 1(13) 66 (15.5)
Dantube Primary School 14(175) 16 (20.0) 5(6.3) 3(3.8) 6(75) 5(63)  0(0.0) 0 (0.0) 49 (11.5)
Unguwar Na'ibi Primary
School 19(23.8)  10(12.5) 5(6.3) 5(6.3) 4(50) 2025 1(13) 0(0.0) 16(10.8)
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Total 142(25.4) 89 (15.9) 77(13.8)  48(3.6)) 36(6.4) 17(3.0) 11(2.0) 6(1.1) 426 (100.0)
Chi-square 43.286 7.241 16.232 7.155 4334 16865  11.499 5.728

Df & 6 6 6 6 6 6

p value 0.000 0.299 0.013 0.307 0632  0.01 0.074 0.454

Prevalence in Relation to Age of Intestinal Infections among Pupils in Seven Primary Schools of
Tamburawa, Dawakin-Kudu Local Government.
The prevalence of geohelminths according to age group of the pupils was presented in Table 3.
Infection was detected in all age groups. The 12-14 years group had the highest prevalence of 10.9%. The
prevalence of the geohelminths infection was statistically significant whencompared with the age of the pupils

(P <0.05).

The prevalence of gechelminths in relation to gender was presented in Table 4. Out of the 560 samples
examined, 267 pupils were males, while 159 were females. The highest prevalence of 9.8% was recorded among
the females compared to a prevalence of 9.3% in the males. Statistically, the prevalence of geohelminths among
males and females was significantly different (P < 0.05).

Table 3: Prevalence in Relation to Age of Intestinal Infections among Pupils in Seven Primary Schools of
Tamburawa, Dawakin-Kudu Local Government.

Number of Children Infected
) e o
Number (%) Number (%) Number (%) Number (%)
Hookworm 27 (28.1) 43 (25.6) 51274 21(10.1)
Schistosoma mansoni 15 (15.6) 19 (11.3) 33(17.7) 22(20.0)
Entamoeba coli 12 (12.3) 24 (14.3) 27 (14.3) 14 (12.7)
Asearis lumbricoides 994 15(89) 21(11.3) 3(2.7
Taenia species 4(4.2) §(4.8) 16 (8.6) 8(7.3)
Trichuris trichiura 0(0.0) 2(1.2) 7(3.8) 8(7.3)
Enterobius vermicularis 0(0.0) 0(0.0) 6(3.2) 5(4.5)
Entamoeba histohtica 0(0.0) 5(3.0) 1(0.5 0(0.0)
Total 67 (8.7) 116 (8.6) 162 (10.9) 81(9.2)
Chi-square 82,921 107.333 106.842 50.351
Df 7 7 7 7
p value 0.000 0.000 0.000 0.000
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Table 4: Prevalence in Relation to Sex of Intestinal Infections among Pupils in Seven Primary
Schools of Tamburawa, Dawakin-Kudu Local Government

Male Female
Number of Children

Parasites Identified (n=357) (n=203)

No (%) No (%) Infected (n=560)
Hookworm 88 (24.6) 54 (26.6) 142 (23.4)
Schistosoma mansoni 36 (15.7) 33(16.3) 89 (159
Entamoeba coli 48 (13.4) 29(14.3) 77 (13.8)
Asearis lumbricoides 32(9.0) 16 (7.9) 48 (8.6)
Taenia species 18 (5.0) 18 (8.9) 664
Trichuris trichiura 13 (3.6) 4(2.0) 17(3.0)
Enterobius vermicularis 8(22) 3(1.5) 1120
Entamoeba histolhvtica 4(1.1) 201.00 6(1.1)
Total 267 (9.3) 159 (9.8) 426 (9.5)
Chi-square 194.014 127.997 319.083
Df 1 1 1
p value 0.000 0.000 0.000

V. CONCLUSIONS
The 76.1% prevalence of the soil-transmitted helminths reported in this study indicated that
geohelminths infection is highly endemic among primary school pupils in Tamburawa, Dawakin-kudu Local
Government Area, Kano State. The infection was significantly influenced by location, species type, age, gender
and risk factors.

V. RECOMMENDATIONS

Apart from confirming endemicity in the study area, the general prevalence of 76.1% is a cause for
alarm, therefore, calls for regular survey in school children to determine the prevalence and intensity of
infections so as to provide basis for effective treatment strategies and control programmes at national, regional
and district levels (Andrade et al., 2012).

Based on these findings, free medical tests and periodic de-worming of pupils with benzimidazole
antihelmintics, mebendazole, and albendazole should be carried and sustained to remove these infections in the
primary schools. This is in line with WHO guidelines recommended periodic treatment rounds for groups with
high intensity infections of 10% and above (WHO, 2013).
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Efforts should be made to create better sanitary and toilet facilities in schools at all times to avoid
indiscriminate defecation that could lead to the transmission of helminthic infections. The government, non-
governmental agencies and private individuals should help in the provision of these social amenities to ensure
total eradication of these diseases.

The teaching of health education in both public and private schools should be encouraged by the
government. Also, children should be educated on the need to always observe good hygienic practices and
behavioral activities both at school and homes.

Parents should teach their children about the dangers of playing in contaminated soil and walking
barefooted. The prevalence of intestinal parasites in indiscriminately passed faeces in the area should be studied
to establish the possible sources of the infection.

ACKNOWLEDGEMENTS:
The Author wish to acknowledge the TETFUND for financing the research
(TET/DESS/POLY/KANO/RG/2018/RP/VOL.1)
Provided to the corresponding author. Immeasurable thanks Dr Junaidu Yakubu Muhammad of the Department
of Animal Science, Audu Bako College of Agriculture Danbatta. Who read the manuscript and made the
possible correction. My appreciation goes to Prof. M. A Kurawa, present Vice Chancellor Yusuf Metama Sule
University, Kano and a former Rector Kano State Polytechnic. Thanks to Mal. Sunusi Sulaiman of SLT Dept.
SOT. Your technical support is highly commended.

REFERENCES:
[1]. Abdullahi, I. O. and Adullhazeez, A. J. (2000). Prevalence of intestinal Parasites in some human patients in Zaria. The Nigerian
Journal of Parasitology, 21:125-130.
[2]. Adams, E. J., Stephenson, L. S., Latham, M.C. and Kinoti, S. N. (1994). Physical activity and growth of Kenyan school chil-dren
with hookworm, Trichuris trichiura and Ascaris lumbricoides infections are improved after treatment with Albendazole. Journal of
Nutrition, 124:199-206.

[3] Adeyeba, O. A. and Tijani, B. D., (2002). Intestinal helminthiasis among malnourished school age children in peri-urban area of
Ibadan, Nigeria. African Journal of Clinical Microbiology, 3:24-28.

[4]. Agi, P. I. (1997). Comparative helminths infections of man in two rural communities of the Niger Delta, Nigeria. West Africa
Journal of Medicine, 16(4):232-238.

[5]. Ahmed, A., Oniye, S. J. and Nock, 1. H. (2002). Intestinal Parasitosis in relation to growth and Academic Performance in Kastina
State, Nigeria. Journal of Tropical Biosciences, 3:42- 47.

[6]. Akogun, O. B. (2012). Some social aspects of helminthiasis among the people of Gumau District, Bauchi State, Nigeria. Journal of
Tropical Medicine and Hygiene, 92:193-196. Akoka Lagos, Nigeria. 211-234pp.

[7]. Albonico, M., Crompton, D.W. and Savoli, L. (1990). Control strategies for human intestinal nematode infections Advanced

Parasitology, 42:277-341.

[8]. Al-Eissa, Y. A. Assuhaimai, S. A., Abdullah, A.M.A., Abobakar, A. M., Al-Husain, M.A and Al-Borno, M. K. (2011). Prevalence
of intestinal parasites in Saudi Arabia; a community base-study. Journal of Tropical Pediatrics, 41: 47-9.

[9]. Andrade,C., Alava, T.D.E., Palacio, I. A., Del Poggio, P. Jamoletti, C. Gulletta, M. and Montresor, A. (2012). Prevalence and
intensity of soil-transmitted Helminthiasis in the city of Portoviejo (Ecuador). Memoérias do Instituto Oswaldo Cruz, 96 (8): 1075-
1079.

[10].  Anthony, S., Adiele, O., John, O. G. and Donald, B. (2013). Including New Analysis of the Cost of intervening Against Preventable
NTD in Saharan- Africa Lancet, 45: 67-72.

[11]. Asaolu, S.O., Holland, C. V., Jegede, J. O. and Compton, D.W.T (1992). The prevalence and intensity of soil transmitted
helminthiasis in rural communities in southern Nigeria. Annals of Tropical Medicine And Parasitology, 86(3):279-287.

[12]. Auta, T., Kogi, E. and Audu, O. K. (2013). Studies on the Intestinal Helminths Infestation among Primary School Children in
Gwagwada, Kaduna, North Western Nigeria. Trends in Parasitology, vol. 23, pp. 511-514.

[13].  Awogun, I. A. (1984). Prevalence of intestinal parasite infection in children living in llorin, Kwara State. Nigeria Medical
Practitioners; 7(6):176-178.

[14]. Ayanwale, F. O., Esuruoso, G. O., Dipeolu, O. O. (2011). The epidemiology of human intestinal helminthiasis in Ibadan, South
Western Nigeria. International Journal of Zoonoses. 9:69- 72.

[15].  Bethony, J., Brooker, S., Albonico, M., Geiger, S. M., Loukas, A., Diemert, D. and Hotez, P. J. (2006). "Soil-transmitted helminth
infections: ascariasis, trichuriasis, and hookworm". The Lancet 367 (9521): 1521-1532. doi:10.1016/S0140-6736(06)68653-4.
PMID 16679166.

[16].  Brooker, S., Peshu, N. and Warn, P.A. (2009). The epidemiology of hookworm infection and its contribution to anemia among pre-
school children on the Kenya coast. Trans R Soc Tropical Medicine and Hygiene, 93: 240- 6.

[17]. Budy, D.A.P. (1990). New initiatives in the control of helminths. Transaction of the Royal Society of Tropical Medicine and
Hyagiene, 84:467-468

[18]. Bundy, D.A.P. (1995). Epidemiology and transmission of intestinal helminthes, in: Farthing, M.J.G., Keusch, G.T and Wakelin, D
(Eds.), Enteric Infection 2, Intestinal Helminths, Chapman and Hall Medical, 5-24pp.

[19]. Bundy, D.A.P., Chan, M. S., Medley, G. F., Jamison, D. and Savioli, L. (1988). Intestinal nematode infections. In Health Priorities
and Burden of Disease Analysis: Methods and Application from Global, National and Sub-National Studies. Cambridge, USA,
Harvard University Press for the WHO and World Bank; 1-122.

[20]. Carroll, S. M. and Grove, D. I. (1986). Experimental infection of humans with Ancylostoma ceylanicum: clinical, parasitological,
hematological and immunological findings. Tropical Geographical Medicine, 38:38-45, 1986.

[21]. Chan, M. S., Medley, G. F., Jamison, D. and Bundy, D.A.P. (2010). The evaluation of potential morbidity attributed to intestinal
nematode infections. Parasitology, 109: 373- 387.

[22].  Cheesbrough, M. (1987). Medical Laboratory Manual for Tropical Countries. VVol. 1 Butterworth and Co (Publisher) Ltd, Borough
Green, Sevenoaks, Kent TN15 8PH. pp. 164-174.

DOI: 10.35629/6734-1011021829 www.ijesi.org 26 | Page



A Study of the Association between Intestinal Infections and Age and Sex of Pupils ..

[23].

[24].
[25].

[26).
[27].
[28].
[29].

[30].
[31].

[32).
[33].
[34].
[35].
[36].
[37).

[38].
[39].

[40].
[41].
[42].

[43].
[44].

[45].

[46].
[47].

[48].

[49].
[50].
[51].

[52].

[53].
[54].
[55].
[56].

[57].
[58].

[59].

Chigozie, J., Kelvin, O. E., Patrick, G. O., Nelsonm, C. A. and Emmanuel, A. (2007). Soil- transmitted Helminth infection in school
children in Eastern Nigeria: the public health implication. Internet Journal of Third World Medicine, (4)1.

Compton, D. W. (1999). How much human helminthiasis is there in the world? Journal of Parasitology, 85, 397-403 (1999).
Cooper, E. (2012). Intestinal parasitoses and the modern description of diseases of poverty. Trans R.I Soc Tropical Medicine
Hygiene, 85; 168-70.

Crompton, D.W.T. (1989). Biology of Ascaris lumbricoides, in: Crompton, D.W.T., Neshem, M.C and Pawlowski, Z. S. (Eds),
Ascariasis and is prevention and control. London: Taylor and Francis, 1989; pg 9-44.

Crompton, P. D., Pierce, S. K. and Miller, L. H. (2010). Advances and challenges in malaria vaccine development. Journal of
Clinical Investigation, 120 (12): 4068- 4178.

Dakul, D. A., Onwuliri, C.O.E, Uneke, C. J. and Nwabigwe, E. U. (2004). Assessment of intestinal helminth infections in
Utan Plateau State. Journal of Health and Visceral Science, 6(2): 70-74.

Dakul, D. A., Onwuliri, C.O.E., Uneke, C. J. and Nwabigwe, E. U. (2004). Assessment of intestinal helminth infections in Utan
Plateau State. Journal of Health Vis Science, 6(2): 70-74.

Daniel, W.W. (1999). Biostatistics: A Foundation for Analysis in the Health Sciences. 7th edition. New York: John Wiley and Sons.
De Silva, N. R., Booker, S., Hotez, P. J., Montresor, A., Engles, D. and Savioli, L. (2012). Soil- Transmitted helminth infections:
Updating the Global Picture. Trends Parasitology, 19, 547-551. doi:10.1016/S0140-6736(06)68653-4. PMID 16679166.

Dold, C. and Holland, C. V. (2011). “"Ascaris and ascariasis.". Microbes and infection Institut Pasteur 13 (7): 632—
7.d0i:10.1016/j.micinf.2010.09.012. PMID 20934531.

Dorris, M., Viney, M. E. and Blaxter, M. L. (2002). "Molecular phylogenetic analysis of the genus Strongyloides and related
nematodes". International Journal for Parasitology, 32 (12): 1507-17. d0i:10.1016/s0020-7519(02)00156-x. PMID 12392916.
Dridelle, R. (2010). Parasites. Tales of Humanity's Mostly Unwelcome Guests. University of California, 2010. p. 26. ISBN 978-0-
520-25938-6.

Engels, D., Chitsulo, L., Montresor, A. and Savioli, L. (2002): The global epidemiological situation of schistosomiasis and new
approaches and new approaches to control and research. Acta Tropica, 82: 139-146.

Fenwick, A. (2012). The global burden of neglected tropical diseases. Public health 126 (3): 233-6.
d0i:10.1016/j.puhe.2011.11.015. PMID 22325616.

Flores A., Esteban, J. G., Angles, R. and Mas-Coma, S. (2001). Soil-transmitted helminth infections at very high altitude in Bolivia.
Transaction of the Royal Society of Tropical Medicine and Hygiene, 95:272-7.

Genta, R.M. and Woods, K.L. (2009). Endoscopic diagnosis of hookworm infection. Gastrointestinal Endoscopy, 37:476-478, 1991.
Gilles, et al., (2005). Ancylostomiasis (Hookworm), In: Cook GC (ed): Manson's Tropical Diseases, ed 20. London, WB Saunders,
1996, pp 1385-1391.

Girum, T. (2005). The Prevalence of intestine helminthic infections and associated risk global health decade. PLoS Neglected
Tropical Diseases, (NTD) vol. 3; 485.

Hagel, I. and Giusti, T. (2010). “Ascaris lumbricoides: an overview of therapeutic targets". Infectious disorders drug targets, 10 (5):
349-67.doi:10.2174/187152610793180876. PMID 20701574.

Harhay, M. O., Horton, J. and Olliaro, P. L. (2010). Epidemiology and control of human gastrointestinal parasites in children.
Expert Review of Anti-infective Therapy, 8 (2): 219— 34. doi:10.1586/eri.09.119. PMC 2851163. PMID 20109051.

Hayes K. S. (2010). Explotation of the Intestinal Microflora by Parasitic Nematode Trichuris muris; Science: 328,1391.

Hopkins, R.M., Gracey, M. S., Hobbs, R. P., Spargo, R. M., Yates, M. and Thompson, R.C.A. (1997). The prevalence of hookworm
infection, iron deficiency anemia in an Aboriginal community in northwest Australia. Medical Journal of Australia, 166: 241-4.
Hotez, P. J. and Kamath, A. (2009a). Neglected tropical diseases in sub-Saharan Africa: review of their prevalence, distribution and
disease burden. PLoS Neglected Tropical Diseases, 3, 412. 31

Hotez, P. J. and Molyneux, D. H. (2009a). Tropical anaemia: one of Africa’s great killers and the Human Development: Scientific
Approaches (Kaler, S. G. and Rennert, O. M.eds.), Annals of the New York Academy of Sciences, vol. 1136, pp. 38-44.

Hotez, P. J., and Pritchard. D. 1. (2007). Hookworm infection. . England Journal of Medicine, 272:68—74.

Hotez, P. J., Brooker, S., Bethony, J. M. (2004). Current concepts: Hookworm infection. New England Journal of Medicine, 351
(8): 799-808.

Hotez, P. J., De Silva, N., Brooker, S. and Bethony, J. (2010). Soil Transmitted Helminth Infections: The Nature, Causes and
Burden of the condition. Working Paper No. 3, Disease Control Priority Project. Behesda, Manyland: Fogarty International Centre,
National Institute. 2003.

lyor, F. T. (2006). Reverse Integration in Leprosy: Lessons from Mkar, Nigeria. Asia Pacific Disability Rehabilitation Journal, 17:
35-41.

Jamison, Dean. (2006). Helminth Infections: Soil-transmitted Helminth Infections and Schistosomiasis. Disease control priorities in
developing countries (2nd ed. ed.). New York: Oxford University Press. p. Chapter 24. ISBN 9780821361801.

Jia, T. W. Melville, S. Utzinger, J. King, C. H. Zhou, X. N. (2012). Soil-transmitted helminth reinfection after drug treatment: a
systematic review and meta-analysis. Plos neglected tropical diseases, 6 (5):16-21pp.

Johnston, F. H., Morris, P. S., Speare, R., McCarthy, J., Currie, B., Ewald, D., Page, W., Dempsey, K. (2005). Strongyloidiasis: A
review of the evidence for Australian practitioners. The Australian Journal of Rural Health, 13 (4): 247-54. doi:10.1111/j.1440-
1584.2005.00710.x. PMID 16048468.

Katama, A. S., Bashir, B. and James, D. (2010). Incidence of Sorghum Diseases in Dawakin- Kudu Local Government Area Kano
State; Nigeria African Journal of General Agriculture, Vol 6(4) Nigeria.

Keiser, K., N'Goran K.E. and Traoré M. (2008). Polyparasitism with Soil Transmitted Helminth in rural Cotedivoire. Journal of
Parasitology, 88(3):461-6.

Layrisse, M., Aparcedo, L., Martinez-Torres, C. and Roche, M. (2006). Blood loss due to infection with Trichuris trichiura. The
American Journal of Clinical Nutrition, 16: 613-9.

Leykun, J. (2001). Soil-Transmitted Helminth Infections and Schistosomiasis mansoni in School Children from Chilga District,
Northwest Ethiopia. Ethiopian Journal of Health Science, 11(2): 79 — 87.

London Declaration. (2002). "London Declaration on Neglected Tropical Diseases". Retrieved 2013-03-26.

Marsh, K. (2002). Immunology of Helminths. In: Warrel, D and Gilles, H. M. (2002). Essential Parasitology, 4th Edition, Arnold
Publishers, London: UK. pp 252-267.

Michael, O. E, Ukpai, A. E, Amos, N. and Irene, O. A. (2012). Prevalence of Geohelminths on Edible Fruits and Vegetables
Cultivated in Rural Villages of Ebonyi State, South East Nigeria, America Journal of Food and Nutrition, Vol: ISSN 2157-1317,
doi:10.5251/ajfn.2012.2.3.58.64

DOI: 10.35629/6734-1011021829 WWW.ijesi.org 27 | Page



A Study of the Association between Intestinal Infections and Age and Sex of Pupils ..

[60].
[61].

[62].

[63].
[64].
[65].
[66].
[67).
[68].
[69].
[70].
[71].
[72).
[73).
[74].
[75).

[76].
[771.

[78].

[79].
[80].

[81].
[82].
[83].

[84].

[85].
[86].
[87].

[88].

[89].
[90].

[91].
[92].

[93].
[94].
[95].
[96].

[97].
[98].

Murray, P. R., Rosenthal, K. S. and Pfaller M. A. (2009). Medical Mirobiology, 6th ed. Elsevier/Mosby Publishing Company,
Philadelphia, U.S.A., 865 p.

Murray, Patrick, R., Rosenthal, Ken, S. Pfaller, and Michael, A. (2005). Medical Microbiology. Fifth Edition. United States:
Elsevier Moshy, 2005.

Nacher, M., Singhasivanon, P., Silachamroon, U., Treeprasertsuk, S., Vannaphan, S., Traore, D., Gay, F. and Looareesuwan, S.
(2001). Helminth infections are associated with  protection from malaria-related acute renal failure and jaundice in Thailand.
American Journal of Tropical Medicine, 65: 834 836.

National Population Commission (NPC), (2006). National Population Census, total number of population by states and local
government.UN- FRN; 2006: 36-98

NCCLS., (2009). Procedures for the Recovery and Identification of Parasites from the Intestinal Tract. Approved guideline
M28-A. National Committee for Clinical Laboratory Standards, Wayne, PA.1997; 65; 454-782

Nmorsi, J. C., Onfeja, J. O. and Omu, B. A. (2009). Anthropogenic Indices of Soil — Transmitted Helminthiasis among

Children in Delta State, Southern Nigeria. Iranian Journal of Public Health. Vol 38(3):31 — 38pp.

Nock, I. H., Duniya, D. and Galadima, M. (2007). Geohelminth eggs in the soil and stool of pupils of some primary schools in
Samaru, Zaria, Nigeria. Nigeria Journal of Parasitology, 24:115-122.

Nwosu, A.B.C. (2010). The community ecology of soil-transmitted helminth infections of human in a hyper endemic area of
southern Nigeria. Annals of Tropical Medicine and Parasitology, 75:197-203.

Obiamiwe B. A. and Nmorsi P. (1991). Human Gastro-Inttestinal Parasites in Bendel State, Nigeria. Angrew parasitology, 32:177-
183.

Odikamnoro, O. O. and Ikeh, I. M. (2004). Prevalence of Common Intestinal Nematode Infection Among Primary School Children
in Kpiri-kpiri Community of Abakaliki, Nigeria. Nigeria Journal of Parasitology, 71-79.

Okon, O. and Oku, E. (2001). Prevalence of intestinal parasites among school children in two contrasting communities in Cross
River state, Nigeria. The Nigerian Journal of Parasitology, 22: 117.

Omar, M., Mahfouz, A. A. and Abdel-moneim, M. (1995). The relationship of water sources and other determinant to prevalence of
intestinal protozoal infection in a rural community. Saudi-Arab. Journal of Community Health, 20(5):433-440.

Oyerinde, J. P., Adeghite, O., Hollist, A. F. and Ogunbi, O. (1981). The prevalence of intestinal parasites of man in the metropolitan
Lagos. Nigeria Journal of Natural Science, 2(1 and 2):147-155.

Oyerinde, P.O., (1999) Essentials of Tropical Medical Parasitology: University of Lagos press

Piper, R. (2007). Extraordinary Animals: An Encyclopedia of Curious and Unusual Animals, Greenwood Press. 4p

Pritchard, D. I., McKean, P. G. and Schad, G. A (1990). An immunological and biochemical comparison of hookworm species.
Parasitology Today 6:154-156, 1990.

Roberts, Larry, S. Janovy, John, Jr. (2009). Foundations of Parasitology, Eight Edition. United States: McGraw-Hill.41-44pp.

Sakti, H., Nokes, C., Hall, A. and Bundy, D.A.P. (1999). Evidence for an associaton between Hookworm infection and cognitive
function in Indonesian school children. Tropical Medicine and International Health, 4:322-334.

Schad, G. A. and Genta, R. M. (1997). Hookworm disease. In: Connor DH, Chandler FW (eds): Pathology of Infectious Diseases.
Stamford, Conn, Appleton and Lange, 1997, 1443-1450pp.

Schad, G. A. and Warren, K. S. (2000). Hookworm Disease: Current Status and New Directions. London, Taylor and Francis, 1990.
Segarra-Newnham, M. (2007). Manifestations, diagnosis, and treatment of Strongyloides stercoralis infection. Annals of
Pharmacothe,r 41 (12): 1992-2001. doi:10.1345/aph.1K302. PMID 17940124.

Skerratt, L. F. (1995). Strongyloides spearei n. sp. (Nematoda: Strongyloididae) from the common wombat Vombatus ursinus
(Marsupialia: Vombatidae). Systematic Parasitology, 32 (2): 81-89. doi:10.1007/BF00009506.

Speare, R. (1989). Identification of species of Strongyloides. In Grove, D. 1. Strongyloidiasis: a major roundworm infection of man.
London: Taylor and Francis. pp. 11-83. ISBN 0850667321.

Steven, A. M., Carlos, L. R., Elina, R. and Jose, V. S. (2003). Intestinal parasitic infections and associated symptoms in children
attending day care centers in Trujillo,Venezuela. International Journal of Tropical Disease and Health, 8: 342-9.

Tarafder, M. R., Carabin, H., Joseph, L., Balolong, E. Jr., Olveda, R. and McGarvey, S. T. (2010). Estimating the sensitivity and
specificity of Kato-Katz stool examination technique for detection of hookworms, Ascaris lumbricoides and Trichuris trichiura
infections in humans in the absence of a 'gold standard. Neglected Tropical Diseases, 40(4):399-404.

Thein-Hlaing, S., Myat-Lay-Kyin, B., Hlaing-Myo, M. and Maung- Maung, G. (1991). Role of ascariasis in surgical abdominal
emergencies in the Rangoon Children’s Hospital, Burma. Annals of Tropical Paediatrics, 10:53-60.

Ukoli, F.M.A. (1997). Human intestinal nematodes. In: F. M. A. Ukoli. Introduction to parasitology in tropical Africa. (Eds.). John
Wiley and Sons Ltd. Norwich, UK. Pp 227- 262.

Ukpai, O., and Ugwu, C. O. (2003). The Prevalence of Gastrointestinal Tract Parasites in Primary School Children in lkwuano
L.G.A of Abia State Nigeria. Nigeria Journal of parasitology, 24:129-136.

Uneke, C. J. (2001). Soil transmitted helminth infections and schistosomiasis in school age children in sub-Saharan Africa: Efficacy
of chemotherapeutic intervention since World Health Assembly Resolution 2001 Tanzania Journal of Health Research,12(1), Pp 35-
38.

UNICEF, (2011). Collaboration, information. 12by12initiative.com Implementable Effective Sustainable Nation building exercise
1. 2(4): 3-400 update. Weekly Epidemiological Record, vol. 81(8), pp. 71-80. 34.

Vander-Hoek, W., De, N. V., Konradsen, F., Cam, P. D., Hoa, N. T., Toan, N. O. and Congle, D. (2003). Current status of soil
transmitted helminths in Vietnam. American Journal of Tropical Medicine and Hygiene, 70(2), 334-36.

Vanderkooi, M. (2000). Village Medical Manual (5th ed.). Pasadena: William Carey Library. ISBN 0878087788.

Wani, S. A. and Ahmad, F. (2009). Intestinal helminths and associated risk factors in children of District Pulwama, Kashmir, India.
Indian Journal of Medical Microbiology, 27:81-2.

Wani, S. A., Ahmad, F., Zargar, S. A., Fomda, B. A., Ahmad. Z. and Ahmad, P. (2007). Helminthic infestation in children of
Kupwara District: A prospective study. Indian Journal of Medical Microbiology, 25(4): 398-400.

World Bank (2013). Hookworm and poverty. In Reducing the Impact of Poverty on Health and Human Development: Scientific
Approaches. Annals of the World Bank, New York Academy of Sciences, vol. 1136, pp. 38-44.

WHA (2001). Prevention and control of intestinal parasitic infections. Report of WHA. Expert Committee. Technical Report Series
749. World Health Assembly

WHO, (1987). Prevention and Control of Intestinal Helminth Infections. Report of WHO Expert Committee. Technical Rep. Series
749. WHO Geneva. P.12.

WHO. (1994). Children in the tropics intestinal parasitoses. Technical Report Series. No. 210 WHO, Paris, 1994. p14-20.

WHO. (1998). It’s a wormy world. World Health Organization (Document WHO/CTD/SIP/98.4), Geneva, 1998.

DOI: 10.35629/6734-1011021829 WWW.ijesi.org 28 | Page



A Study of the Association between Intestinal Infections and Age and Sex of Pupils ..

[99]. WHO. (2004). Prevention and control of schistosomiasis and soil transmitted helminthiasis. Geneva, World Health Organization.
pp. 13-28.

[100]. WHO. (2005). Deworming for health and development. Report of the third global meeting of the partners for parasitic control.
Geneva, 2005.

[101]. WHO. (2006). Preventive Chemotherapy in Human Helminthiasis : Coordinated Use of Anthelminthic Drugs in Control
Interventions : a Manual for Health Professionals and Programme Managers. WHO Press, World Health Organization, Geneva,
Switzerland. pp. 1-61. ISBN 9241547103.

[102]. WHO. (2010a). Eliminating Soil-transmitted Helminthiasis as a Public Health Problem in Children: Progress Report 2001-2010 and
Strategic Plan 2011-2020. WHO Press, World Health Organization, Geneva, Switzerland. pp. 1-78. ISBN 978-92-4-150312-9.

[103]. WHO. (2010b). Prevention and Control of Schistosomiasis and Soil-Transmitted Helminthiasis. WHO Technical Series Report 912.
Geneva. www.who.int/ctd/para/disease.php. (Accessed 20/4/ 2013).

[104]. World Health Organization. (2013). Soil-transmitted helminth infections factsheet, Retrieved 2014-01-09.

[105]. WHO. (2014). "Soil-transmitted helminth infections Fact sheet N°366". World Health Organization. June 2013. Retrieved 5 March
2014,

[106]. WSP. (2012) Economic Impacts of Poor Sanitation in Africa. Water and Sanitation programme, Nigeria.WSP reports 2: 56-87.

[107]. Ziegelbauer, K. Speich, B. Mdusezahl, D. Bos, R. Keiser, J. and Utzinger, J. (2012). "Effect of

[108]. sanitation on soil-transmitted helminth infection: systematic review and meta-

[109]. analysis. PL0oS medicin

Dauda Yusuf Tofa, et. al, "A Study of the Association between Intestinal Infections and Age and
Sex of Pupils In Seven Primary Schools of Tamburawa, Dawakin-Kudu Local Government,
Kano State of Nigeria.” International Journal of Engineering Science Invention (I1JESI), Vol.
10(11), 2021, PP 18-29. Journal DOI- 10.35629/6734

DOI: 10.35629/6734-1011021829 WWW.ijesi.org 29 | Page



