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ABSTRACT
Background: Infections involving parasitic helminths constitute a major health challenge especially as it
affects children from rural and sub-urban communities of developing countries. It is also reported to be an
influential cause of morbidity in children of school age who harbour the peak burden and the damaging
effect of the worm invasion. Objectives: This was a cross-sectional institutional-based study aimed at
investigating the prevalence of gastrointestinal parasitic helminths from two selected primary schools in
Mubi-North LGA, Adamawa State. Methodology: Faecal samples were collected from 150 pupils of Staff
Primary School, Federal Polytechnic Mubi, and Mubi I Primary School Lokuwa and were examined for
eggs/larvae of intestinal helminths using direct smear and formal ether concentration methods. Results:
The results showed an overall prevalence of 22.0% consisting of four species of helminthic parasites which
includes Ascaris lumbricoides, Ancylostoma duodenale, Taenia solium, and Schistosoma mansoni. Staff
Primary School had the highest occurrence of S. mansoni (5.3%), while Mubi I Primary School had the
highest occurrence of A. duodenale (10.7%), A. lumbricoides (8.0%), and T. solium (5.3%). On the overall,
Ancylostoma duodenale (10.0%) was the most predominant parasite, while the least was T. solium (3.3%).
The result of the odd ratio and chi-square (OR=1.263, CI=0.582-2.742, P=0.554) showed that pupils in
Mubi I Primary School are 1.263 times more likely to be infected with gastrointestinal helminths than
pupils of Staff Primary School, Federal Polytechnic Mubi, but with no statistical difference. The
relationship between gender and infection with gastrointestinal helminthic parasites (OR =1.017, 95% CI =
0.456-2.269, P=0.967) showed that females stand a higher chance of being infected with gastrointestinal
helminths than their male counterparts, but the difference is not significant. The highest prevalence of A.
lumbricoides and S. mansoni was observed among males, while the highest prevalence of Ancylostoma
duodenale and T. Solium was observed among females. The age group 8-10 years had the highest
prevalence of gastrointestinal parasites, but with no statistical difference from other age brackets
(P=0.514). Conclusion: Despite low prevalence, there is, the need for urgent development of high-quality
preventive and control measures that is compliant with the endemic or highly prevalent communities.
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Introduction
Parasites that reside in the intestinal tracts of humans and other animals are known as gastrointestinal
parasites. They are largely categorized into two main groups namely the protozoan and helminths.1
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Parasitic helminths of medical importance include
nematodes (Ascaris lumbricoides, hookworms),
cestodes (Taenia solium) and trematodes
(Schistosoma mansoni). These parasites are majorly
transmitted either by means of skin penetration or
through intake of the infective stage of the parasites 2
and they usually thrive in environments that
portrayed any or all but not limited to these factors;
poor sanitation, warm temperature, dampness,
unclean water and congested housings.3,4

selected primary schools in the Mubi-North Local
Government Area of Adamawa State.

In sub-Saharan Africa, especially Nigeria, the
widespread nature of intestinal helminth infections
constitutes public health significance due to the high
8,10
rate of morbidity and sometimes mortality. This is
because the factors that promote the dissemination
and transmission of helminthic parasites abound
especially in rural and suburban communities
including urban slums.11,12,13 The problem is further
compounded due to the habitual attitude of children;
especially in regards to playing with sand and eating
8
randomly without observing rules of hygiene.
The consequences of parasitic helminthic infections
in children are harmful and disturbing and are
known to have damaging effects on the growth,
health, survival, vigour, and working operations of
school children.8,14

Ethical Approval

Materials and Method
Study Design
This was a cross-sectional study that was carried out
between June to August 2018 in which 150 (75 from
each school) consenting primary school pupils from
two selected primary schools in Mubi-North Local
Government Area were randomly recruited and their
stool samples were taken and analysed for the
The World Health Organization estimated that about presence of gastrointestinal helminthic parasites.
24% of the world's population is infected with
Study area
intestinal helminths.5 Of these, school-age children
account for not less than 400 million who are The study area comprises two selected primary
6
schools; staff primary school, Federal Polytechnic
chronically infected.
Mubi, and Mubi I Primary School Lokuwa. These
A recent survey estimated that more than one billion schools are situated in the Mubi-North Local
people globally were infected with A. lumbricoides, Government Area of Adamawa State. Mubi 1
800 million with hookworm, and 200 million with Primary school is located in Lokuwa within the
o
o
Schistosomes.7,8 Studies have also recorded that the coordinate 10 16'37.7" N 13 16'59" E while Staff
global prevalence of intestinal parasitic infections is Primary School is located within the Federal
maximum in children, especially those living in sub- Polytechic Mubi premises in the coordinates
o
o
Sahara Africa, followed by Asia, Latin America, and 10 16'47.8" N 13 17'23.6" E
the Caribbean.4,9

Ethical approval was obtained from the
management of the respective schools. Consent
was also sought and obtained from parents after
due consultations with their wards.
Collection of Stool Samples
One hundred and fifty (150) Stool samples (75
from each school) comprising 55 and 95 male and
female pupils were randomly collected from the
selected schools. Each pupil was supplied with
clean paper, wraps of tissue paper, and a clean
labeled screw-capped plastic stool sampling bottle
containing an applicator stick. All consenting
pupils were taught how to collect their early
morning stool using the applicator stick. All the
sampling bottles were retrieved from the pupils as
they resumed in the morning for their routine
classes. Each faecal sample was immediately
treated with 2ml of 10% formalin before being
taken to the Microbiology Laboratory of Federal
Polytechnic Mubi for analysis.

Given the foregoing, there is a need for urgent
development of high-quality preventive and control
measures malleable for endemic or highly prevalent
communities. This can only be achieved when the
reference data on the occurrence of parasitic
infections in a particular area is known. Therefore,
this study was aimed at determining the prevalence Faecal Sample Analysis
of gastrointestinal helminthic parasites from two Direct wet mount or smear method
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A drop of stool sample was applied to a small area on
a clean grease-free slide to which 1 to 2 drops of
saline or iodine were added with a pipette. It was
mixed with an applicator stick and was carefully
covered with a clean coverslip to avoid air bubbles
and over floatation. The mount was observed using
x10 and x40 magnifying objective lenses.15
Formal-ether concentration technique
In this method, an aliquot of 1g faeces was measured
and suspended in 10ml of 10% formaldehyde
solution and mixed with a glass rod. The suspension
was passed through a funnel to remove debris into a
centrifuge tube, 3 ml of diethyl ether was added and
the suspension was mixed thoroughly. The tubes
were centrifuged at 4000rpm for three minutes, after
which the tubes were decanted, leaving only
sediment. Using a Pasteur pipette, a drop of the
sediment on a clean grease-free slide was examined
using x10 and x40 objectives lenses. The eggs and
larvae were identified using a parasitological
manual and Atlas of Medical Helminthology.16,17
Statistical Analyses
Data were presented in tables in percentages. Odd
ratio (OR) and chi-square were used to determine
infection rate based on school location and the
suitability of gender as a risk factor for infection
with gastrointestinal parasites. Duncan Multiple
Range Test (DMRT) and least significant difference
(LSD) was used to determine the level of
significance between age groups. All statistical
analyses were carried out using SPSS version 17.0.
A significant difference was taken at p-value of less
than 0.05, (p˂0.05).

helminthic parasites which includes; Ascaris
lumbricoides, Ancylostoma duodenale, Taenia
solium, and Schistosoma mansoni. Staff Primary
School had the highest occurrence of S. mansoni
(5.3%), while Mubi I Primary School, Federal
Polytechnic Mubi had the highest prevalence of A.
duodenale (10.7%), A. lumbricoides (8.0%), and T.
solium (5.3%). Overall, A. duodenale (10.0%) was
the most predominant parasite, while the least was
Taenia solium (3.3%). The result of the odd ratio and
chi-square (OR=1.263, CI=0.582-2.742, P=0.554)
showed that pupils in Mubi I Primary School are
1.263 times more likely to be infected with
gastrointestinal helminths than pupils of Staff
Primary School, Federal Polytechnic Mubi, but with
no statistical difference.
Table 2 shows the prevalence of gastrointestinal
parasites based on gender. The highest prevalence of
A. lumbricoides and S. mansoni was observed
among males, while the highest prevalence of A.
duodenale and T. Solium was observed among
females. The relationship between gender and
infection with gastrointestinal helminthic parasites
(OR =1.017, 95% CI = 0.456-2.269, P=0.967)
showed that females stand a 10.17% chance of being
infected with gastrointestinal helminths than their
male counterparts, but the difference is not
significant.

The age-related prevalence shows that the age group
8-10 years had the highest prevalence of
gastrointestinal parasites, but with no statistical
difference from those of 5-7 and 11-13years
(P=0.514). However, the highest prevalence of A.
lumbricoides and T. solium were recorded in the age
Results
group
5-7years, while A. duodenale and S. mansoni
Results from Table 1 show the prevalence of
were
much
more predominant in the age group 8-10
helminthic parasites among 150 pupils from two
primary schools in Mubi. Out of the 150 years (Table 3).
participants, 33(22.0%) had four species of
Table 1: Prevalence of gastrointestinal helminths from two primary schools
School

no tested

A. lumbricoides A. duodenale T. solium

S. mansoni Total

Odd ratio 95% CI
a

A

75

3(4.0)

7(9.3)

1(1.3)

4(5.3)

15(20.0)

B

75

4(8.0)

8(10.7)

4(5.3)

2(2.7)

18(24.0)a

Total

150

7(4.7)

15(10.0)

5(3.3)

6(4.0)

33(22.0)

1.236

Legend: A = staff primary school, Federal Polytechnic Mubi; B = Mubi I primary school Lokuwa.
a
= parameters with the same superscript denote not statistically different (P=0.554)
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Table 2: Prevalence of gastrointestinal helminths based on gender
Parasites

No positive (%)

Male (n=55)a Female (n=95)a

A. lumbricoides

7(4.7)

4(7.3)

3(3.2)

A. duodenale

15(10.0)

4(7.3)

11(11.6)

T. solium

5(3.3)

1(1.8)

4(4.2)

S. mansoni

6(4.0)

3(5.5)

3(3.2)

Total

33(22.0)

12(21.8)

21(22.1)

Odd ratio

1.017

95% CI

0.456-2.269

Χ2

0.967

a

= parameters with the same superscript denote not statistically different (P=0.967)

Table 3: Prevalence of gastrointestinal helminths based on age group
Age group (n=50
each)
8-10a
11-13a

Parasites

5-7a

Ascaris lumbricoides

4(8.0)

1(2.0)

2(4.0)

Ancylostoma duodenale

4(8.0)

9(18.0)

2(4.0)

Taenia solium

2(4.0)

1(2.0)

2(4.0)

Schistosoma mansoni

1(2.0)

4(8.0)

1(2.0)

Total

11(22.0)

15(30.0)

7(14.0)

a

= parameters with the same superscript denote not statistically different (P=0.514)

Discussion
In sub-Saharan Africa, infections with intestinal
helminth are on the rise and constitute major health
concerns because elements that predispose humans
to infections abound.
In comparison to the finding of our study, a lower
prevalence of gastrointestinal helminths was also
reported in Nigeria. These include 27.7% 18 and
14
26.6% reported in Rivers and the Cross-River
States respectively.
The low prevalence of 22.0% of gastrointestinal
parasites observed in this study was contrary to
previous studies where higher prevalence rates were
reported in the various States of Nigeria. These
include 92.4% 19 and 80.0% 20 in Delta State, 82.6% 21
22
in Abia State, 76.2% reported in Abuja and 67.1%
17
in Katsina. Others include 59.1% 23, 53.5% 24,
24
25
2
52.5% , 48.1% , and 45.3% reported in Akwa
Ibom, Imo, Enugu, Anambra, and the Kebbi States
respectively.
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However, the 22.0% prevalence rate of
gastrointestinal parasites observed in our study is
quite higher than the 9.1% prevalence rate reported
in Numan, Adamawa State 26. It was also higher than
27
28
29
11.0% , 16.9% , and 9.1% reported in Lagos,
South-eastern Nigeria, and Bauchi State
respectively. The differences observed in the
reported prevalence of gastrointestinal helminths in
this study and the comparative may be attributed to
differences in environmental and geographical
locations, sanitary conditions, local endemicity,
overcrowding, level of awareness on the mode of
transmission, personal hygiene, the season of
sampling, study population type and the type of
method used for the detection of the parasites.2,6,27
The preponderance of A. duodenale in this study
followed by A. lumbricoides agreed with previous
studies in Edo State 6, Anambra State 25, and Imo
24
State . Although the prevalence of A. duodenale

Original Article
(10.0%) in this study was the highest but was less
30
5
than 23.5% and 94.2% reported among school
children in Rivers and Imo State respectively. The
preponderance of A. duodenale among the study
population could be attributed to the fact that Mubi is
a peri-urban settlement; characterised by poor water
supply and or poor sanitation facilities, which could
be more favourable for A. duodenale than the other
worms.6 More so, children within this type of
settlement are characterised by indigent hygienic
conditions or habits which include inconsistency in
wearing protective shoes while playing or working
31,32
within and outside school premises
, and
14,31
indiscriminate or open field defecation.
These
observations were consistent with earlier studies that
reported that A. duodenale intestinal helminthiasis
and other roundworms are frequent diseases notably
among rural 33 and sub-urban 17 communities in
Nigeria. The relatively high prevalence of A.
duodenale in this study, when compared to other
parasites, might also be due to the climatic condition
of the community at the time of sampling. In this
study, samples were collected during the rainy
season and studies have shown that A. duodenale
transmission is often retarded during the dry season
but is facilitated during the rainy season. This is
because the eggs of A. duodenale are commonly
distributed by rain which consequently increases the
chances of its contact with humans.5,30 More to this,
the detection of A. duodenale and A. lumbricoides as
the most prevalent parasites observed in this study
might be because the ova of these parasites are
resistant to environmental pressure.15
The detection of S. mansoni in this study may
suggest water contact activities and possibly
inadequate use of protective shoes around or outside
32
the school premises as previously observed.
The finding that pupils of Mubi I Primary School are
more likely to be infected with gastrointestinal
helminths comparable to Staff Primary School
pupils may be attributed to differences in social
strata of the pupils. Mubi I Primary School is a
Public School attended mostly by the wards of the
masses, while Staff Primary School is a private
school located within the premises of the Federal
Polytechnic Mubi attended mostly by the wards of
the elites or the affluent. The differences in their
school and home environment may have contributed
immensely to the differences in the occurrence of
Page 17 | Kanem J Med Sci 2022; 16(1): 13-21
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gastrointestinal helminths observed in the study
populations. Moreover, it is a common practice for
the elites or the affluent to send their wards to private
lessons after regular school hours. Such wards
usually receive closer parental attention. Thus, they
are more preoccupied and less exposed to parasitic
infections compared with their counterparts.34 The
lack of significant difference in the prevalence rate
of gastrointestinal parasites among the two studied
schools may suggest that the level of exposure to risk
factors among the school pupils was relatively the
same.
This study showed a marginally higher prevalence
of gastrointestinal parasites in females 22.1% than in
males 21.8%. This result may be influenced by the
higher number of females than males in the study
population. It could also be because females are
more exposed to domestic sources of transmission
(such as food preparation, fetching of water, waste
disposal, etc) than males. These observations were
consistent with studies previously reported.6,25 The
higher number of females than males with intestinal
parasites as seen in this study is comparable to
4
1
previous studies in Enugu State , Imo State , Lagos
27
25,
6
State , Anambra State and Edo State . In contrast
to our findings, other studies showed that males are
more predisposed to intestinal parasites than
2,29
females. According to them, it is because males
are more engaged in extracurricular and outdoor
2,35
activities than females. The lack of significant
difference in the prevalence of intestinal parasites
between males and females as observed in this study
is an indication that gender may not be a risk factor
for infection with intestinal parasites in the study
area. It also implies that both sexes are relatively
exposed to the same or similar sources of infection
or transmission. This allusion corroborates
previously reported studies in Nigeria and other
4,8,36,37,38
parts of the world.
The higher prevalence of A. lumbricoides and S.
mansoni among male folks wasn't unexpected. This
is because male children are more engaged in
swimming, outdoor, and extracurricular activities
than females which predisposed them more to
sources of transmission of these parasites.2
The peak prevalence rate in this study was observed
among the age group 8-10 years, followed by 5-7
years. This was contrary to a previous study that
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reported that the age group 5-7 years had the highest within our communities, especially among school2
prevalence rate followed by 8-10 years. However, age children.
the result of prevalence concerning age groups in our
4
study concurs with a previous study in Enugu State References
1. Udensi JU, Mgbemena IC, Emekawhich showed that children of the age group 8-10
Nwabunnia I, Ugochukwu MG, Awurum IN.
years had the highest prevalence rate. The age
groups 5-7 and 8-10 years are younger children
Prevalence of intestinal parasites among
when compared with 11-13 years. Studies have
primary school children in three geopolitical
shown that younger children are more susceptible to
zones of Imo State, Nigeria. Science Journal
intestinal parasitic infection than older children. The
of Public Health, 2015;3(5-1): 25-28.
reason for this may be because they are known for
https://doi.org/10.11648/j.sjph,s,20150305
keeping indigent personal hygiene which
01.15.
significantly plays a role in intestinal parasitic
2.
Galamaji MM, Aisha A, Hafsat AL, Idayat
infections.39 In this study, pupils in the age bracket 11
SI. Prevalence of Intestinal parasites Among
- 13 years had the least prevalence rate. This agreed
Primary
School Pupils in Jega and Maiyama
with a previous study in Kebbi State.2 This suggests
Local Government Area Kebbi State,
that this age bracket is less exposed to the risk factors
Nigeria. ATBU Journal of Science,
that promote susceptibility to gastrointestinal
Technology & Education, 2018;6(2): 9-17.
parasite infections. This is enhanced by the
3. M i c h a e l O H , J o h n H , P i e r o , O .
increased level of personal hygiene in this age
Epidemiology and control of human
bracket. This observation is consistent with previous
gastrointestinal parasites in children.
studies that reported that exposure to intestinal
National Library of Medicine and National
39
parasitic infections decreases as age increases.
Institute of Health, 2010; 8: 219 – 234.
Also, the lack of statistical difference between the
4. Odo GE, Agwu JE, Ekeh FN, Ezea CO,
age groups was in agreement with previous studies
Aguoru GC, Anya C, et al. Prevalence of
4,40
which revealed that infection with intestinal
Intestinal Parasites among School Children
parasites is independent of age.
in Uzo-Uwani Local Government Area of
Enugu State. International Journal of
Although the prevalence of intestinal parasites in
Research Studies in Microbiology and
this study was low; however, the detection of four
B i o t e c h n o l o g y, 2 0 1 6 ; 2 ( 2 ) : 7 - 1 4 .
species of intestinal parasites in this study is of
https://doi.org/10.20431/2454public health concern especially as it affects
9428.0202002.
children. This is because intestinal parasitic
5. Gboeloh LB, Ndamzi IC. Prevalence of Soilinfections in children have been linked with
Transmitted Helminthes (STHs) among
relatively high morbidity and mortality, especially in
Pupils
of Community Primary Schools in
sub-Saharan African countries. Aside from this,
Nkpor and Mgbodohia Communities in
infection with intestinal parasites has been
Rivers
State, Nigeria. South Asian Journal of
associated with an increased risk for dietary
41
P a r a s i t o l o g y, 2 0 1 9 ; 2 ( 2 ) : 1 - 1 0 .
anaemia, malnutrition, and stunted growth which
https://doi.org/10.9734/SAJP/2019/45906.
is proven to cause persistent illnesses that can
6. Edogiawerie D, Turay AA, Okpala HO.
harmfully affect the children's health, cognitive
2
Prevalence of Intestinal helminths among
behaviour, learning and educational development.
primary school children in Ihumudumu
community,
Ekpoma, Edo, Nigeria.
Conclusion
International Journal of Community
This study recorded a low prevalence of
Research, 2016;5(1) 12 - 21
gastrointestinal parasites among primary school
7. Ogbe MG, Edet E, Sichei MN. Intestinal
children in our study area. Despite this, we
recommend among others that good personal
helminth infection in primary school
hygiene should be encouraged among this study
children in areas of operation of Shell
group by both parents at home and teachers in
Petroleum Development Company of
schools. This will help further to reduce drastically
Nigeria. Nigerian Journal of Parasitology,
the prevalence and menace of the intestinal parasite
2002;22:3-10.
Page 18 | Kanem J Med Sci 2022; 16(1): 13-21

Original Article
8. Umeh C, Mbanugo JI, Ezeugoigwe N.
Prevalence of intestinal helminths parasites
in stools of nursery and primary school
pupils in Uga, Anambra State, Nigeria. Sky
Journal of Microbiology Research,
2015;3(1): 006 - 010.
9. Brooker S, Clement AC, Bundy DA. Global
epidemiology, ecology and control of soiltransmitted helminth infections. Advance in
Parasitology, 2006;62: 221 – 261.
10. Okpala HO, Josiah SJ, Oranekwulu MU,
Ovic EG. Prevalence of intestinal parasites
among children in Daycare Centres in Esan
West Local Government Area, Edo State,
Nigeria. Asian Journal of Medical Sciences
2 0 1 4 ; 6 ( 4 ) :
3 4 - 3 9 .
https://dx.doi:.org/10.19026/ajms.6.4852.
11. Okon O, Oku E. Prevalence of intestinal
parasite among school children in two
contrasting communities in Cross River,
Nigeria. Nigeria Journal Parasitology,
2001;22:117.
12. Igagbone IF, Olagunju TF. Intestinal
Helminths Parasites in school children in
Iragbiji, Boripe local government, Osun
State, Nigeria. African Journal of
Biomedical Research,.2006;9(1): 63-65.
13. Usip LPE, Mathew E. The Prevalence of
Intestinal Helminths and the efficacy of
Antihelminthic (pyrantel) drug among
primary school children in Obot Akara, Obot
Akara Local Government Area. Akwa Ibom
State, Nigeria. People Journal of Public
health and Management 2015;3(3): 46-55.
14. Usip LPE, Asariedet A. Comparative
prevalence of intestinal parasites among
children in public and private schools in
Calabar South, Calabar, Cross River State,
Nigeria. American Journal of Research
Communication, 2017;5(1): 80-97.
15. Kafinta HS, Shah MM, Sharif U. Prevalence
of helminthic infection among primary
school children in some selected primary
schools in Municipal Local Government
Area, Kano State, Nigeria. Journal of
Applied and Advanced Research, 2018;3(3)
8
4
8
9
.
https://doi.org/10.21839/jaar.2018,v3i3.186
16. Cheesbrough, M. Intestinal Nematodes. In;
District Laboratory Practices in Tropical
Page 19 | Kanem J Med Sci 2022; 16(1): 13-21

Musa Y. Tula et al
Countries vol.
1. Low price edition.
Cambridge University Press, United
Kingdom. 2006; pp. 184-215.
17. Manir N, Umar LM, Abduhadi BJ. Survey
on the prevalence of intestinal parasites
associated with some primary school-aged
children in Dutsinma Area, Katsina State,
Nigeria. MedCrave Online Journal of
Biology and Medicine, 2017;2(2):197‒201.
https://doi.org/10.15406/mojbm.2017.02.0
0044.
18. Abah AE, Arene FOI. Status of Intestinal
Parasitic Infections among Primary School
Children in Rivers State, Nigeria. Journal
of Parasitology Research, 2009;1-7.
19. Nmor JC, Onojafe J, Omu B. Anthropogenic
indices of soil-transmitted helminthiasis
among children in Delta State, Southern
Nigeria. Iranian Journal of Public Health,
2009;38: 31-38.
20. Nmor JC. Prevalence and infection patterns
of geo-helminthiasis in a rural community
along river Okumeshi, Delta State, Nigeria:
A cross-sectional study. Internal Journal of
Medical and Health Science Research,
2014;1(9): 82-91.
21. Ukpai O, Ugwu C. The prevalence of
gastrointestinal tract parasites in primary
school children Ikwuano local government
area of Abia State, Nigeria. Nigerian Journal
of Parasitology, 2003;24:129-136.
22. Auta T, Wartu JR, Jibiya BA, Jabi AM. A
comparative study on the prevalence of
intestinal helminths among rural and suburban pupils in Gwagwalada, Nigeria.
Journal of Parasitology and Vector Biology,
2014;5(6): 87 - 91.
23. Usip L, Esiest P, David NC. The prevalence
of human intestinal helminths and the
efficacy of anthelmintic levamisole drug in
Abak Local Government Area of Akwa
Ibom State, Nigeria. Basic Researcher
Journal of Medicine and Clinical Sciences,
2013;2(5): 52 - 58.
24. Iwunze JI, Amaechi AA, Iheme JN, Njoku
FU, Odemenam CC. Prevalence of Intestinal
Parasites among Primary School Children in
Obowo L.G.A of Imo State, Nigeria.
American Journal of Environmental and
Geoscience, 2017;1(1): 29-33.

Original Article
25. Ezeagwuna D, Okwelogu I, Ekejindu I,
Ogbuagu C. The Prevalence and Socioeconomic factors of Intestinal Helminth
infections among primary school pupils in
Ozubulu, Anambra State, Nigeria. The
Internet Journal of Epidemiology,
2009;9(1): 1-5.
26. Enimien OJ, Fana SA, Emmanuel WB.
Intestinal Helminthic Infection in Numan
(Northeast Nigeria). International Journal of
Innovation and Applied Studies, 2014;5(2):
102-105
27. Odugbemi TO, Akinrujomu VV, Onajole AT.
Prevalence of intestinal helminth infections
among primary school children in Alimosho
Local Government Area, Lagos, Nigeria.
Journal of Community Medicine and
Primary Health Care, 2015;27 (1): 64-78.
28. Uneke C, Eze KO, Oyibo PG, Azu NC, Ali E.
Soil-transmitted Helminths infection in
school children in south-eastern, Nigeria:
The Public Health implication. The Internet
Journal of Third World Medicine,
2006;4(1):1-7.
29. Samaila AB, Yarma AA, Oshomoh EO.
Prevalence of Intestinal Helminth Infections
among Two Selected Public Primary
Schools in Bauchi Metropolis. Journal of
Medical and Biological Science Research,
2016; 2(4): 82-86.
30. Odinaka KK, Nwolisa EC, Mbanefo F,
Iheakaram AC, Okolo S. Prevalence and
pattern of soil-transmitted helminthic
infection among primary school children in a
rural community in Imo State, Nigeria.
Journal of Tropical Medicine, 2005;4.
Article ID: 349439.
31. Thomas HZ, Jatau ED, Inabo HI, Garba DD.
Prevalence of International helminths
among Primary School Children in Chikun
and Kaduna South Local Government Areas
of Kaduna State, Nigeria. Journal of
Medicine and Medical Research, 2014;2(2):
6 -11.
32. Sitotaw B, Mekuriaw H, Damtie D.
Prevalence of intestinal parasitic infections
and associated risk factors among Jawi
primary school children, Jawi town,
northwest Ethiopia. BMC Infectious
Diseases, 2019;19:341. Doi:
Page 20 | Kanem J Med Sci 2022; 16(1): 13-21

Musa Y. Tula et al
https://doi.org/10.1186/s12879-019-3971x.
33. Chukwuma MC, Ekejindu IM, Agbakoba
NR, Ezeagwuna DA, Anaghalu IC, Nwosu
DC. The Prevalence and risk factors of
Geohelminth infections among Primary
School children in Ebenebe Town, Anambra
State, Nigeria. Middle-East Journal of
Science. Research, 2009;4(3): 211-215.
34. Ogwurike BA, Ajayi JA, Ajayi OO,
Olaniyan O, Nangna'an JY, Oluwadare AT,
etal. (2010). A comparative study of
helminthiasis among pupils of private and
public primary schools in Jos North Local
Government Area of Plateau State, Nigeria.
Nigerian Annals of Natural Sciences,
2010;10 (1): 28 – 47.
35. Kalu MK, Eugene CN, Ifeanyi AO.
Intestinal Nematode parasites amongst
school children attending some primary
schools in Mbaitoli Local Government Area,
Imo State, Nigeria. Journal of Biological
Sciences and Bio conservation, 2013;5(1):
102-110
36. Akingbade OA, Akinjinmi AA, Ezechukwu
US, Okerentugba PO, Okonko IO.
Prevalence of intestinal parasites among
children with diarrhoea in Abeokuta, Ogun
State, Nigeria. Researcher, 2013;5(9): 66 73.
37. Suresh J, Dhaka RP, Bishnu RT, Jay, PS,
Ravin B, Shraddha U. Prevalence of
intestinal parasites among school children of
Bharatppkharia V.D.C. Kaski, Nepal. British
Microbiology Research Journal, 2014;4(9):
1 0 0 7 - 1 0 1 2 .
https://doi.org/10.9734/BMRJ/20148367.
38. Eleni K, Sissay M, Ameha K, Mulugeta D.
Prevalence of intestinal parasitic infections
and their association with anthropometric
measurements of school children in selected
primary schools, Wukro Town, Eastern
Tigray, Ethiopia. International Journal of
Current Microbiology and Applied
Sciences, 2014;52: 43 - 48.
https://doi.org/10.14196/sjz,v2i12.1215.
39. Mohamed MM, Ahmed AI, Salah ET.
Frequency of intestinal parasitic infection
among displaced children in Kassala.
Khartoum Medical Journal, 2009;2(1): 175177.

Original Article
40. Odu NN, Elechi VI, Okonko IO. Prevalence
of intestinal helminths infection among
primary schools in urban and semi-urban
areas in Port-Harcourt, River State, Nigeria.
World Rural Observation, 2013;5(1): 52 –
61.
41. Ihejirika OC, Nwaorgu OC, Ebirim CI,
Nwokeji CM. Effects of intestinal

Page 21 | Kanem J Med Sci 2022; 16(1): 13-21

Musa Y. Tula et al
parasitic infections on nutritional status
of primary children in Imo State Nigeria.
Pan African Medical Journal,
2 0 1 9 ; 3 3 : 3 4 .
https://doi.org/10.11604/pamj.2019.33.
34.17099.

