South Asian Journal
of Parasitology

R South Asian Journal of Parasitology

1(2): 61-68, 2018; Article n0.SAJP.42840

W am

Preliminary Investigation of Intestinal Parasites
Infection amongst School Children in Bendi,
Cross River State of Nigeria

Ukpong, Iniodu George'” and Agamse, David Igba’

'Department of Biological Sciences, Cross River University of Technology, Calabar, Nigeria.
Authors’ contributions

This work was carried out in collaboration between both authors. Author UIG designed the study,
performed the statistical analysis, wrote the protocol, managed the literature search and wrote the first
draft of the manuscript. Author ADI wrote the protocol, managed the analyses of the study and
managed the literature searches. Both authors read and approved the final manuscript.

Article Information

DOI: 10.9734/SAJP/2018/42840

Editor(s):

(1) Talia Juan Manuel, Professor, Department of Biochemistry and Pharmacy, National University of San Luis,
Argentina.

Reviewers:

(1) Neema tiwari, King George Medical University, India.

(2) Mushtaq Lashari, The Islamia University of Bahawalpur, Pakistan.

Complete Peer review History: http://www.sciencedomain.org/review-history/25700

Received 2" May 2018
Accepted 10" July 2018
Published 27" July 2018

Original Research Article

ABSTRACT

Background: Human intestinal parasites steadily constitute a source of impaired growth and
development, and among the leading causes of death of children in developing countries.
Consistent epidemiological studies are imperative to identify high-risk populations.

Aim: This study sought to ascertain the occurrence of intestinal parasites among primary school
children in St. Peter Primary School, Bendi 1, a rural community in Cross River State of Nigeria, as a
preliminary step towards evidence-based intervention.

Methodology: Stool specimen was collected from 132 pupils who were available to enroll in the
study. Samples were analysed macroscopically and microscopically using direct saline wet mount
method and Formaline-ethyl acetate concentration technique. Socio-demographic data of pupils
were collected through a pretested questionnaire.

Results: Overall prevalence of 56.1% of intestinal helminths and protozoans was recorded;
including Entamoeba histolytica as the most common, (43.7%), Hookworm, (31.1%), Ascaris
lumbricoides, (14.6%), Giardia lamblia (5.8%), Schistosoma mansoni, (2.9%), and Enterobius
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vermicularis, (1.9%). Prevalence was higher in males (54.1%). The age group 1-5 years was the
least infected, but infection reduced with age from the highest prevalence of 67% among 6-10 years
age range to 31.1% among pupils 11-15 years old. Age-related infection was statistically significant
(P = 0.05). The prevalence of polyparasitism was 36.5%.

Conclusion: A high prevalence of intestinal parasite infection was identified among pupils. School
children could be a focus of infection in the community. This finding presents an alarming need for

intervention in Bendi community.

Keywords: Intestinal parasites; prevalence; helminths; protozoans; polyparasitism.

1. INTRODUCTION

Public health concerns on intestinal parasite
infections have been heightened over the past
two decades [1]. Contextually, the term
“Intestinal parasites” is obviously a loose
nomenclature for parasitic organisms that inhabit
the intestines of vertebrates; and these include
mostly helminths and protozoans, which are
noted among the most prevalent infections in
humans in developing countries. Prevalence of
these infections is related with the lack of
adequate water and sanitation facilities [2,3,4].

Human Intestinal infection with helminthic
parasites can be caused by cestodes, such as
Taenia  species, trematodes, such as
Fasciolopsis species or a wide range of
nematode species [5]. However, reference of
human intestinal helminths is rather prominently
made to intestinal nematodes, and largely so, to
the group of mostly faeco-orally transmitted
worms generally called soil-transmitted helminths
(STH). Of these, Ascaris lumbricoides, Trichuris
trichiura and the hookworms (Necator
americanus and Ancylostoma duodenale are the
major species posing a huge public health
concern, with worldwide distribution and affecting
the poorest and most deprived communities.
Current statistics show that over 1.5 billion
people (24% of world’s population) are affected
by STH, with widely distributed infection in
tropical and sub-tropical areas, but mostly in sub-
Saharan Africa, the Americas, China and East
Asia; while more than 267 million preschool-age
and over 568 million school-age children are at
risk in highly endemic areas [6].

While intestinal helminth infections rarely cause
death, they induce diverse forms and levels of
morbidity on victims, with far-reaching adverse
effects on health and nutritional status of hosts
[7,8,4]. They especially impair growth and
development of infected children; studies have
linked stunting of linear growth, weakness and
cognitive impairment in school children, as well
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as a hindrance to economic development, with
intestinal helminth infections [9,10,11,12,13].

Intestinal protozoan parasites are largely
associated with diarrheal diseases, which are
among the ten leading cause of death,
worldwide; leading cause of malnutrition in
children and the second leading cause of under-
five mortality, killing 525,000 children annually
[14,15]. The most common of such parasites are
Giardia  intestinalis  (causing giardiasis),
Entamoeba histolytica (causing amoebiasis),
Cyclospora cayetanenensis (cyclosporiasis) and
Cryptosporidium species [16]. They are mostly
transmitted through faecal contamination of food
and water, and thus are preventable through the
provision of safe drinking-water and adequate
sanitation and hygiene [15].

In Nigeria, the high prevalence of various
intestinal parasites has been reported, especially
among school-age children [17,18,19,20,
21,22,13,23]. While the WHO recommends
large-scale de-worming of children, health
education and improved sanitation as potent
control measures, prevalence profiles are
significant for case identification even in endemic
areas for effective intervention. This study sought
to ascertain the occurrence of intestinal parasites
among children in a remote rural community with
evidently poor sanitation level, as a preliminary
step towards evidence-based intervention in the
area. Its significance derived from the fact that
there has not been any such study in the area,
hence preliminary information on intestinal
parasites infection was lacking; a situation which
could hamper prospective intervention
programmes.

2. METHODOLOGY
2.1 Study Area
Bendi is a rural community in Obanliku local

government area of Cross River State, a south-
east Nigerian State lying between Latitude 4°28"
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and 6° 55" north of the Equator and Longitude 7°
50" and 9° 28" east of the Greenwich Meridian.
Obanliku is both interstate and international
boundary local government area; bounded in the
north by Kwanda local government area of
Benue State, in the south and west by Boki and
Obudu local government areas of Cross River
State, respectively; and in the east by the
Republic of Cameroon. The area lies within the
tropical rainforest ecozone climate with
temperature ranges of 4°C to 10°C from June to
September and 26°C to 32°C between
November and January. There are two distinct
seasons, the wet (rainy) season (May to
October) and the dry season (November to
April). The area receives a heavy amount of
rainfall, as much as 4,200 millimetres [24]. The
population of Bendi comprises predominantly
farmers, who cultivate rice, cassava, yam, oil
palm, local beans, banana, cocoa, fruits and
vegetables; others engage in fishing. These
activities are wont to promote transmission and
hence the prevalence of intestinal parasite
infections. Only a few of the people are civil
servants or in various other business concerns
[25].

2.2Study  Population and
Collection

Sample

The study employed cross-sectional and
stratified sampling methods on the study
population, which comprised school children age
4 -15 years in St. Peter Primary School, Bendi 1,
Obanliku Local Government Area of Cross River
State, Nigeria. The school was selected for the
study because it was the best available cluster of
the target population (children) of the research,
which was primarily a preliminary investigation.
The school has a total population of 264 pupils.
The study sample was 132; 50% of total pupil
population, selected randomly. The low sample
size was informed by the actual number of pupils
available to participate in the study. Availability
depended on parents’ willingness to allow their
children to enroll in the study and a child’s
willingness to participate. It also depended on the
required age range for the study. Following this
limitation, 50% of the study population was
however purposively enrolled in the study.

2.2.1 Data collection

Prior to sample collection, permission was
sought and obtained from the school authorities
through a letter, which explained the purpose of
the study. The pupils were also informed of the
study. Informed consent of parents of the
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enrolled pupils was obtained to facilitate the
collection of stool specimens.  Socio-
demographic data of pupils including age,
gender, sanitation habits, sanitary facilities, water
supply, etc. were collected through a pretested
guestionnaire.

2.2.2 Collection of faecal sample

Standard procedures of faecal sample collection
were explained to the children and parents.
Appropriately-labeled, clean  wide-mouthed,
crew-capped, transparent, dry and disinfectant-
free universal containers were distributed to
pupils to produce stool specimen. About 4-5gm
of faecal samples was collected by each
participating pupil the following morning. A total
of 132 stool samples were collected. Each
sample was preserved in 10% formol saline, a
time-honoured fixative in the ratio of three (3)
parts of fixative to one part of the faecal material,
to preserve protozoan cysts, helminth eggs and
larvae [26].

The preserved samples were transported to the
Biology Laboratory, Department of Biological
Sciences, Cross River University of Technology,
Calabar.

2.3 Analysis of Fecal Samples

Faecal samples were examined macroscopically
for the presence of bloodstains and mucus; and
processed and examined microscopically using
direct saline wet mount method and Formaline-
ethyl acetate concentration technique [27,28].

2.4 Statistical Analysis

Data obtained were analyzed using descriptive
(simple percentage) and non-parametric (chi-
square) statistics.

2.5 Ethical Consideration

Ethical clearance was obtained from the Cross
River State ministry of health. Permission was
obtained from the authorities of St Peter primary
School, Bendi 1 to engage in the study. Informed
consent of parents of pupils was obtained before
children were enrolled in the study. Participation
in the study was kept optional, and participants’
data were kept under close confidentiality.

2.6 Limitation of the Study

The study relied on the available number of
pupils who were permitted by parents and were
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willing to participate in the investigation. This
limited the sample size of the study remarkably.
However, it was ensured that the sample size
was not below 50% of study population. This was
expected to provide data for this preliminary
investigation.

3. RESULTS

A total of 132 stool samples examined in the
study were obtained from 132 pupils aged 4 to
15 years, comprising 70 (53%) males and 62
(47%) females. Of these, 74 were positive for
various intestinal parasites comprising helminths
(50.5%) and protozoans (49.5%); with an overall
prevalence of 56.1%. Entamoeba histolytica was
the most common parasite species isolated,
(43.7%), followed by Hookworm, (31.1%),
Ascaris lumbricoides, (14.6%), Giardia lamblia
(5.8%), Schistosoma mansoni, (2.9%), and
Enterobius vermicularis, (1.9%); (Table 1).

3.1 Sex-related Prevalence

The prevalence of intestinal parasites was higher
in males (54.1%) than in females (45.9%); (Table
2). The distribution of parasites species among
sex groups showed males recording high
prevalence of Entamoeba histolytica (35.7%) and
Hookworm  (27.1%), followed by Ascaris
lumbricoides (12.9%); Giardia lamblia (2.9%);
and Enterobius vermicularis (1.4%); while

Table 1. Occurrence of parasites in

females recorded high prevalence of Entamoeba
histolytica (32.3%), followed by Hookworm
(21.0%), Ascaris lumbricoides (9.7%), Giardia
lamblia (6.5%), Schistosomamansoni (4.8%) and
Enterobius vermicularis (1.6%).

3.2 Age-related Prevalence

The age group of 6-10 years had the highest
prevalence (67%), followed by the 11-15 years
age range (31.1%); while pupils aged 1-5 years
had the least (1.9%); (Table 3).

3.3 Multiple Infections among Children

Multiple infections were encountered but none of
the pupils harboured more than four parasite
species at once. Prevalence of double infection
was the highest (33.8%), while triple and
guadruplet infections were as low as 1.35% each
(Table 4). The common double infections
encountered were those of Hookworm +
Entamoeba histolytica, Hookworm + Ascaris
lumbricoides, Hookworm + Giardia lamblia,
Ascaris + Entamoeba histolytica and Hookworm
+ Schistosoma mansoni. The triplet infections
encountered were those of Hookworm + Ascaris
lumbricoides + Entamoeba histolytica and
guadruplet infections encountered were those of
Hookworm + Ascaris lumbricoides + Entamoeba
histolytica + Schistosoma mansoni.

stool samples of pupils (N=132)

Parasites No. isolated %
Hookworm 32 31.1
Ascaris lumbricoides 15 14.6
Entamoeba histolytica 45 43.7
Giardia lamblia 6 5.8
Schistosoma mansoni 3 2.9
Enterobius vermicularis 2 1.9
Total 103 100
Table 2. Prevalence of intestinal parasites amongst the sexes
Parasite species Males (N=40) Females (N=34) Total %
No. of % No.of % isolated
parasites parasites
Hookworm 19 27.1 13 21.0 32 31.1
Ascaris lumbricoides 9 12.9 6 9.7 15 14.6
Entamoeba histolytica 25 35.7 20 32.3 45 43.7
Giardia lamblia 2 2.9 4 6.5 6 5.8
Schistosoma mansoni 0 0 3 4.8 3 2.9
Enterobius vermicularis 1 1.4 1 1.6 2 1.9
Total 56 47 103 100
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Table 3. Prevalence of intestinal parasites relative to the age of pupils

Parasite species The age range of pupils Total
1-5(N=2) 6-10(N=82) 11-15 (N=48) Isolated
No of parasites No of parasites  No of parasites (%)
(%) (%) (%)
Hookworm 0 21 (30.4) 11 (34.4) 32 (31.1)
Ascaris lumbricoides 0 6 (8.7) 9(28.1) 15 (14.6)
Entamoeba histolytica 1 (50) 34 (49.3) 10 (31.3) 45 (43.7)
Giardia lamblia 1 (50) 5(7.2) 0 6 (5.8)
Schistosoma mansoni 0 1(1.5) 2(6.2) 3(2.9)
Enterobius vermicularis 0 2(2.9) 0 2(1.9)
Total 2 (1.9%) 69 (67%) 32 (31.1%) 103

Table 4. Single and polyparasitism

No. of parasite Number % Infection
species infected

1 47 63.5

2 25 33.8

3 1 1.35

4 1 1.35

Total 74

4. DISCUSSION

A high prevalence (56.1%) of intestinal parasites
was recorded among school children in Bendi,
Cross River State, south-south Nigeria. This
prevalence level is consistent with results from
Benue state, north-central Nigeria, 58.5% [29];
but higher than results of previous studies in
Akwa |Ibom State, south-south Nigeria (10.7%)
[30]; and lower than findings of 67.4% and 80.0%
from the north east and south southern zones of
the country, respectively [31,32]. High
prevalence of intestinal helminths and
protozoans is related to poor sanitation and
inadequate supply or the lack of safe drinking
water [4,15]. Going by the epidemiology of these
infections, this prevalence level, perhaps higher,
should be expected in the area. The observed
condition would thus be attributed to the poor
hygiene practice and unsanitary environment of
the people, such as open defecation,
indiscriminate disposal of human wastes, eating
of unwashed fruits, and lack of proper hand
washing practice after defecation; attitudes and
practices that would expose the school children
to contact with wastes, contaminated water and
parasite eggs in the environment while playing
and eating.

Male children in the area tend to be more active
than their female counterparts in their
involvement in water-based activities and play,
such as fishing, swimming, playing barefoot on
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sand; plucking and handling of fruits. This might
have informed the higher prevalence of infection
in this group (54.1%). This was however not
statistically significant (x2 = 7.33; P = .05). The
pattern of infection showed children in the age
group 6-10 years with the highest prevalence
(67%). This is consistent with an earlier
observation [31]. While the prevalence
decreased with age (11-15 years had 31.1%),
the very young children in the age range 1-5
years were least infected (1.99%). This trend
was also statistically significant (x“ = 42.4; P =
.05). Children in the age group 6-10 are
obviously very active and indiscriminate at play
and with unrestrained adventurous attempts with
materials and edibles; play barefoot under the
rain, etc. These would represent the salient
exposure sources for some children that would
result in a relatively higher prevalence of
infection; while older children might have been
aware of dangers and risks of disease infections
and might be a bit restrained in play and eating
habits.

While results from different studies show
inconsistencies in the relationship between
prevalence of intestinal parasites in children and
age or gender [33,34,35,30,29,31]; however,
these findings would guide intervention and
control strategies, especially with regards to
health education, which may involve cautioning
of children both at home by parents and at
school by teachers; as well as de-worming
activity.

The high prevalence of Entamoeba histolytica
(43.7%) and hookworm (31.1%) in this study are
consistent with earlier records for the protozoan
[30,28] and the helminth, [32,29,36] respectively.
This should be expected to judge from the
prevalent epidemiological indices in the study
area, which supports the life cycle, transmission
and prevalence of these parasitic organisms,



Ukpong and Agamse; SAJP, 1(2): 61-68, 2018; Article no.SAJP.42840

such as the tropical rainforest climate providing
optimum temperature for egg development, and
high rainfall enhancing high soil moisture and
runoff that also washes parasite egg-
contaminated soil into surface water [29]. The
children are thus exposed to infection by the
feaco-oral route through poor hygiene attitudes
and play habits as well as through infective larval
penetration as they play barefoot in the school
playground and at home.

The overall prevalence of polyparasitism of
36.5% recorded in this study is lower than a
previous record of 46% in south-east and 67.4%
in south-south Nigerian communities [30,32].
Hookworm, Entamoeba histolytica and Ascaris
lumbricoides dominated the multiple infection
patterns. The double infection had the highest
prevalence (33.8%); with these common
combinations:  Hookworm  +  Entamoeba
histolytica, Hookworm + Ascaris lumbricoides,

Hookworm + Giardia lamblia, Ascaris +
Entamoeba histolytica and Hookworm +
Schistosoma  mansoni, while triple and

qguadruplet infections were low (1.35% each).
Cases of polyparasitism with intestinal parasites
in Nigeria and elsewhere dot the literature
[37,38,39,34,40,32,41]; and it is obviously a
concomitant condition in intestinal parasitic
infection, which is supported by the common
epidemiological factors as mentioned earlier in
this paper.

5. CONCLUSION

This study has revealed a high prevalence of
intestinal parasitic infection with protozoans and
helminths in the rural community of Bendi. The
study population in this study constitutes the at-
risk population for intestinal worm infection and
may be a focus of infection for the community. By
the World Health Organisation’s recommendation
for mass treatment in areas with intestinal worm
prevalence above 20%, our finding would
present an alarming need for intervention in
Bendi community. Intervention should include
health education in the school and other schools
and communities in the area, especially for
attitudinal change on sanitation-related habits,
provision of safe drinking water, provision of safe
sanitation facilities and mass treatment.

Government at the state and federal levels may
deploy health workers to schools regularly
especially those in rural communities for routine
de-worming; educate the people to improve their
personal and environmental hygiene habits and
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enlighten them on methods of transmission and
prevention of these diseases; including methods
of household and human waste disposal. The
villagers should also be educated on the practice
of proper washing of hands before eating and
after defecation, proper washing of fruits before
eating, proper cooking of food and vegetables,
and the health effect of open defecation. The

villagers should form sanitation and
environmental teams to check indiscriminate
disposal of domesticchuman wastes, open
defecation and other environmental and

sanitation issues. Teachers should educate and
caution pupils to avoid contact with contaminated
water bodies, playing barefoot around potentially
or susceptibly contaminated areas, eating of soil
and eating of unwashed fruits. Non-governmental
organizations, parents and care-givers should all
play a role in advocating for access and use of
safe water, appropriate defecation options and
mass treatment in the local communities.

ETHICAL APPROVAL

Ethical approval was obtained from the Ethical
committee of the Cross River State ministry of
health, Calabar, Nigeria.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. World Health Organization. Intestinal
parasite control: Burden and trends.
Document No. WHO/CTD/HTM/98 (24).
1998;84.

2. Savioli L, Albonico M. Soil-transmitted
helminthiasis. Nat Rev Microbiol. 2004;2:
618-9.

3. Cappello M. Global health impact of soil-
transmitted nematodes. Pediatr Infect Dis
J. 2004;23:663—4.

4. Haque R. Human intestinal parasites.
Journal of Health, Population and Nutrition.
2007;25(4):387-391.

5. Ichhpujani RL, Bhatia R. Medical
parasitology. New Delhi: Jaypee Brothers
Medical Publishers; 2005.

6. World Health Organization. Intestinal

worms; 2018.
Available:http://www.who.int/intestinal _wor
ms/disease/en/

(Accessed 1* June 2018)



http://www.who.int/intestinal_worms/disease/en/
http://www.who.int/intestinal_worms/disease/en/

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ukpong and Agamse; SAJP, 1(2): 61-68, 2018; Article no.SAJP.42840

Stephenson LS, Latham MC, Ottesen EA.
Malnutriton and  parasitic  helminth
infections. Parasitology. 2000;121:S23-38.
Stoltzfus RJ, Chway HM, Montresor A,
Tielsch JM, Jape JK, Albonico M. Low
dose daily supplementation improves iron
status and appetite but not anemia,
whereas quarterly anthelminthic treatment
improves growth, appetite and anemia in
Zanzibari preschool children. J Nutr.
2004;134:348-56.

Stephenson LS. Helminth parasites, a
major factor in malnutrition. World Health
Organization Forum. 1994;15:169-172.
Guyatt HL. Do intestinal nematode affect
productivity in adulthood? Parasitol Today.
2000;16:153-8.

Drake LJ, Jukes MCH, Sternberg RJ,
Bunday DAP. Geohelminth infections
(ascariasis, trichiuriasis, and hookworm):
Cognitive and development impacts. Sem
Paediatr Infect Dis. 2000;11:245-51.
Merid-Hegasy T, Metete L, Teklemariam |I.
Original article on intestinal helminthic
infection among children at Lake Awusa
area, South Ethiopia. Ethiopian Journal of
Health Development. 2001;1(15):31-38.
Obiukwu MO, Umeanaeto PU, Eneanya
Cl, Nwaorgu GO. Prevalenve of gastro-
intestinal helminthes in school children in

Mbaukwu, Anambra State, Nigeria.
Nigerian Journal of Parasitology. 2008;
29(1):15-19.

World Health Organisation. The top ten
causes of death. World Health
Organization; 2016.
Available:http://www.who.int/en/news-
room/fact-sheets/detail/the-top-10-causes-
of-death

(Accessed 03/06/2018)

World Health Organization. Diarhoeal
diseases. World Health Organization;
2017.
Available:http://www.who.int/en/news-
room/fact-sheets/detail/diarrhoeal-disease
(Accessed 04/06/2018)

Davis AN, Haque R, Petri WA Jr. Update
on protozoan parasites of the intestine.
Curr Opin Gastroentrol. 2002;18:10-4.
Alakija W. Prevalence of intestinal
parasites in the stools of people in a rural
area of Nigeria. Annals of Tropical
Medicine and Parasitology. 1998;80:545-
547.

Obiamiwe BA, Nmorsi P. Human
gastrointestinal parasites in Bendel State,
Nigeria. Angew. Parasit. 1991;32:77-183.

67

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Mba IEK, Amadi AN. Helminthic infection
in school children in Aba. Journal of Med.
Invest. Pract. 2001;2:43-45.

Okon OE, Oku EE. Prevalence of intestinal
parasites among school children in two
contrasting communities in Cross River
State, Nigeria. Nig. Journal of Parasitology.
2001;22:115-120.

Mbanugo JI, Okakpu VO. The prevalences
of intestinal protozoa and helminthes in
primary school children in  Umuoji,
Anambra State. Nigeria Journal of
Environmental Health. 2004;24:64-68.
Obiukwu MO, Azubike GC, Ezeokoli EC.
The prevalence of Ascariasis in primary
school children in nanka Orumba North
LGA, Anambra State, Nigeria. The
Nigerian Academic Forum: A Multi-
discipline Journal. 2006;11(2):12-15.
Ukpong IG, Edet SV. Risk of geo-helminth
infection in campus eateries in Calabar,
Nigeria.  Scientific Research Journal.
2017;5(1):25-28.

Ukpong IG, Ogban El, Abraham JT, Iboh
Cl, Akwari AAK, Egbe A, Ekpenyong VE,
Adesola WA. Studies on the malaria profile
of Cross River State, Nigeria, using
Geographic Information Systems, GIS. J
Sci Eng Tech. 2012;1(1):40-44.

Merimiku MM, Antia-Obong OE, Asindi AA,
Ejezie GC. Prevalence and intensity of
intestinal  helminthiasis in  pre-school
children of peasant farmers in Calabar,
Nigeria. Nigeria Journal of Medicine.
1995;240-244.

Ochei J, Kolhatka A. Medical laboratory
science: Theory and practice. Tata
Mcgraw-Hill Publishing Co. Ltd, New Dehli.
2000;919.

Akinbo FO, Okaka CE, Machado RLD,
Omoregie R, Onunu AN. Cryptosporidiosis
among HIV-infected patients with diarrhea
in Edo State, Midwestern Nigeria.
Malaysian J Microbiol. 2010;6:99-101.
Galgamuwa LS, lddawela D, Samath D,
Dharmaratne SD. Intestinal protozoa
infections, associated risk factors and
clinical features among children in a low-
income tea plantation community in Sri
Lanka. International Journal of Community
Medicine and Public Health. 2016;3(9):
2452-2458.

Houmsou RS, Amuta EU, Olusi TR.
Prevalence of intestinal parasites among
primary school children in Makurdi, Benue
State of Nigeria. The Internet Journal of
Infectious Diseases. 2009;8(1).


http://www.who.int/en/news-room/fact-sheets/detail/the-top-10-causes-of-death.%202016
http://www.who.int/en/news-room/fact-sheets/detail/the-top-10-causes-of-death.%202016
http://www.who.int/en/news-room/fact-sheets/detail/the-top-10-causes-of-death.%202016
http://www.who.int/en/news-room/fact-sheets/detail/diarrhoeal-disease
http://www.who.int/en/news-room/fact-sheets/detail/diarrhoeal-disease

30.

31.

32.

33.

34.

35.

36.

Ukpong and Agamse; SAJP, 1(2): 61-68, 2018; Article no.SAJP.42840

Available:www-
researchgate.net/publication/288819798
(Accessed 15/6/2018)

Uneke C, Nnachi M, Arua U. Assessment
of polyparasitism with intestinal parasite
infections and urinary schistosomiasis
among school children in a semi-urban
area of south eastern Nigeria. The Internet
Journal of Health. 2008;9(1).

Available: www.ispub.com/ijh

(Acessed 15/6/2018)

Damen JG, Luka J, Biwan El, Lugos M.
Prevalence of intestinal parasites among
pupils in rural North Eastern, Nigeria. Niger
Med Journal. 2011;52:4-6.

Opara KN, Nsima IU, Opara DC, Okon,
OE, Edosomwan EU, Udoh AJ. The impact
of intestinal parasitic infections on the
nutritional status of rural and urban school-
aged children in Nigeria. Int Journal of
NCH and AIDS. 2012;1(1):73-82.

Higgs DA, Jenkwis P. Human intestinal
parasites in areas of Indonesia. Annals of
Tropical Medicine and Parasitology.
1984;78:637-641.

Person V, Ahmed FG, Medhim M.
Relationship between vitamin A, Iron
status and helminthiasis in Bangladeshi
school children. Public Health Nutrition.
2000;3:83-89.

Jombo GTA, Egah DZ, Akuson JT,

Mbaawuga EM. Human intestinal
parasitism in a rural settlement of Northern
Nigeria, A survey. Nigeria Medical

Practioner. 2007;1/2:11-15.

Mekonnen Z, Suleman S, Biruksew A,
Tefera T, Chelkeba L. Intestinal
polyparasitism with special emphasis to

37.

38.

39.

40.

41.

soil-transmitted helminths among residents
around Gilgel Gibe Dam, Southwest
Ethiopia: A community based survey. BMC
Public Health. 2016;16:1185.
Available:https://doi.org/10.1186/s12889-
016-3859-2

Ashford RW, Craig PS, Oppehiam ST.
Polyparasitism on the Kenya Coast spatral
heterogeneity in parasitic distribution. Ann.
Trop. Med. and Parasitol. 1993;87(3):283-
293.

Brooker S, Miguel EA, Moulin S, Luoba All,
Bundy DA, Kremer M. Epidemiology of
single and multiple species of helminth
infections among school children in Busia
District, Kenya. East Afr Med J. 2000;77:
157-61.

Belizario Jr VY, Totanes FG, de Leon WU,
Lumampao YF, Ciroa RT. Soil-transmitted
helminth and other intestinal parasitic
infections among school children in
indigenous people communities in Davao
del Norte, Philippines. Acta Trop. 2011;
120(Suppl 1):S12-8.

Kounnavong S, Vonglokham M,
Houambouna K, Odermatt P, Boupha B.
Soil-transmitted helminth infections and
risk factors in preschool children in
southern rural Lao People’s Democratic
Republic. Trans R Soc Trop Med Hyg.
2011;105:160-6.

Gelaw A, Anagaw B, Nigussie B, Silesh B,
Yirga A, Alem M, et al. Prevalence of
intestinal parasitic infections and risk
factors among schoolchildren at the
University of Gondar Community School
Northwest Ethiopia: A cross-sectional
study. BMC Public Health. 2013;13:304.

© 2018 Ukpong and Agamse; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/25700

68


http://www.ispub.com/ijh
https://doi.org/10.1186/s12889-016-3859-2
https://doi.org/10.1186/s12889-016-3859-2
http://creativecommons.org/licenses/by/4.0

