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ABSTRACT

Gastro-intestinal parasites occur worldwide and pose a health challenge especially in rural areas. The
problem is more among children living in sub-Saharan Africa. Hence, the need to study the prevalence
of gastro-intestinal parasites among primary school children in Delta State, Nigeria. A total of 436
children were enrolled for the study in five government primary schools in Amai: Ododo Primary
School, Igwete Primary School, Nge Primary School, Ekum Primary School and Umubu Primary
School. Stool samples were collected from the pupils and examined in the laboratory for the presence of
parasites. Two different techniques used for the laboratory analysis were the direct wet mount and the
formal — ether concentration technique. The overall prevalence rate was 50.00%. The highest
prevalence rate was recorded in Ododo Primary School (68.52%) while the least prevalence rate was
recorded in Nge Primary School (35.06%). The gastro-intestinal parasites observed were Giardia
lamblia, Entamoeba species, Ascaris lumbricoides, Taenia species, hookworm, Strongyloides stercoralis
and Schistosoma mansoni. Males recorded a higher prevalence rate (51.34%) than females (48.58%).
The age group 5-7 years recorded the highest prevalence rate (54.22%) while the age group 14-16 years
recorded the least prevalence (42.86%). There was a significant difference (p< 0.05) between infection
and the following: type of school and geographical location, source of drinking water at home, boiling
of water before drinking it, and availability of toilet facility at home. Provision of toilets and safe
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ABSTRACT

Gastro-intestinal parasites occur worldwide and
pose a health challenge especially in rural areas.
The problem is more among children living in
sub-Saharan Africa. Hence, the need to study the
prevalence of gastro-intestinal parasites among
primary school children in Delta State, Nigeria.
A total of 436 children were enrolled for the
study in five government primary schools in
Amai: Ododo Primary School, Igwete Primary
School, Nge Primary School, Ekum Primary
School and Umubu Primary School. Stool
samples were collected from the pupils and
examined in the laboratory for the presence of
parasites. Two different techniques used for the
laboratory analysis were the direct wet mount
and the formal — ether concentration technique.
The overall prevalence rate was 50.00%. The
highest prevalence rate was recorded in Ododo
Primary School (68.52%) while the least
prevalence rate was recorded in Nge Primary
School (35.06%). The gastro-intestinal parasites
observed were Giardia lamblia, Entamoeba
species, Ascaris lumbricoides, Taenia species,
hookworm,  Strongyloides stercoralis and
Schistosoma mansoni. Males recorded a higher
prevalence rate (51.34%) than females (48.58%).
The age group 5-7 years recorded the highest
prevalence rate (54.22%) while the age group
14-16 years recorded the least prevalence
(42.86%). There was a significant difference (p<
0.05) between infection and the following: type
of school and geographical location, source of
drinking water at home, boiling of water before
drinking it, and availability of toilet facility at
home. Provision of toilets and safe drinking
water in homes and schools, and proper
environmental sanitation and hygiene are
recommended.
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| INTRODUCTION

Worldwide, intestinal parasitic infections are
among the commonest infections (Ukpai and
Ugwu, 2003; Kang et al., 1998). Parasites affect
more than half the world’s population and are a
major cause of mortality in the developing world
(Arora and Arora, 2014). Worldwide, the highest
prevalence rate of intestinal parasitic infections
occurs in children living in Sub-Saharan Africa,
and closely followed by Asia and the Latin
America and the Carribean (Broker et al., 2006).It
is good to note that, intestinal helminthes are the
most common diseases with higher negative
public health and socio-economic effect in
sub-Saharan Africa (Enimien et al., 2014). Poor
hygienic behaviours that encourage the infection
and transmission include indiscriminate disposal
of human and animal faeces, which allows contact
of faeces and the micro-organisms they harbour
with soil or water (Manir et al., 2017). Many of the
intestinal parasites are transmitted through the
faeco-oral route (Alemu et al., 2019).

In Nigeria, a good quantity of human and animal
waste matter are dumped into the soil on regular
basis causing soil seepage with disease causing
organisms such as cysts, eggs and larva of these
intestinal parasites (Udensi and Opara, 2011).

In Nigeria, most of the study of common parasitic
infections are always done in rural areas where
lack of proper sanitation and hygiene, and also
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general ignorance of the disease provide optimum
environment for transmission (Damen et al.,
2010). Although a lot of the infections with
parasitic diseases in school children in Nigerian
villages may not cause disease or mortality, but
the disease burden has been shown to be high
(Onyishi and Okafor, 2005).In as much as many
studies have been conducted on gastro-intestinal
parasites in Nigeria, yet there are still localities
including the study area for which information on
specific gastro-intestinal parasites among school
children is unavailable.The unavailability of such
important information for health policy
formulation and implementation is a gap that
urgently needs to be filled.

. MATERIALS AND METHODS
2.1 Study area and sample collection

The study was conducted in Amai, Ukwuani Local
Government Area of Delta State, Nigeria. Data
were collected between October 2015 and
September 2016. Amai community lies within the
tropical rain forest zone and has the characteristic
rainy and dry seasons. The land is very fertile for
agriculture and the indigenes are predominantly
farmers, with some traders and civil servants.

Clean plastic bottles with cover and information
numbers were distributed to the randomly
selected pupils. The respondents were instructed
in the classroom on how to collect their early

morning faecal samples without contamination
using the applicator stick attached to the sample
container (Iwunze et al., 2017).As the school
children resumed for morning class, the bottles
were then collected from them; and the faecal
samples were immediately preserved with
formalin and finally taken to the laboratory for
analysis (Odo et al., 2016). The weight and age of
the school children were taken (Udensi et al.,
2015).

2.2 Stool examination

In the Ilaboratory, each stool sample was
examined macroscopically for the presence of
blood, mucus, segments of adult worms and
constituency. Each stool sample was examined for
ova, cysts and larvae of gastro-intestinal parasites
using the direct wet mount and the formol ether
concentration technique as described by
(Cheesbrough, 2006).

2.3 Data analysis

The data were analysed using SPSS-IBM version
23.0. The results of the descriptive statistics were
presented in frequency tables and inferential
statistics such as Chi-squarewere used to test for
the relationship between variables and infection.
A p-value of < 0.05 was accepted as statistically
significant.

. RESULTS

Table I: Characteristics of study populations n = 436

Variable N(%)
Sex

Male 224 (51.38)

Female 212 (48.62)
Age group (years)

5-7 83 | (19.04)

8-10 190 (43.58)

11-13 142 | (32.57)

14-16 21 (4.82)
Body weight(kg)

<19 103 (23.62)

20-29 241 (55.28)

30-39 81 (18.58)

40-49 11 (2.52)
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Type of school and geographical location
Ododo primary school 108 (24.77)
Igwete primary school 108 (24.77)
Nge primary school 77 (17.66)
Ekum primary school 84 (19.27)
Umubu primary school 59 (13.53)
Presence of GIT parasite
Yes 218 (50.00)
No 218 (50.00)
Type of GIT present (n=274)
Giardia lamblia 37 (13.50)
Entamoeba species 20 (7.30)
Ascaris lumbricoides 128 (46.72)
Taenia species 9 (3.28)
Hookworm 58 (21.17)
Strongyloides stercoralis 18 (6.57)
Schistosoma mansont 4 | (1.46)

Table II: Prevalence of gastro intestinal parasites and bivariate analysis of socio-demographic and
behavioural factors associated with infestation.
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Variable Number examined infected rate(%) Chi-square = Df (P-value) 3
s £
ex =
Male 224 115 51.34 0.331% 1 0.565 =
Female 212 103 48.58 %
Age group (years) Sf
5-7 83 45 54.22 o
8-10 190 94 49.47 1.068* 3 0.785 £
11-13 142 70 49.30 2
14-16 21 9 42.86 2
Body weight(kg) S
<19 103 54 52.43 g
20-29 241 120 49.79 0.449% 3 0.930
30-39 81 39 48.15
40-49 11 5 45.45
Type of school
Ododo primary 108 68.52 20.165° *0.000
school 74 -5 9.105 4 .
Igwete primary
school 108 60 55.56
Nge primary
school 77 27 35.06
Ekum primary
school 84 35 41.67
Umubu primary
school 59 22 3729
Parent Education
No formal a
education 47 18 38.30 2.886 1 0.089
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| Formal education 389 200 51.41
Occupation of
parents
Unemployed 10 7 0.70 2.037" 0.361
Farming 223 112 50.22
Wage earner 203 99 48.77
Family type
Monogamous 270 132 48.89 0.350% 0.554
Polygamous 166 86 5.81
Source of water
Stream 8 4 50.00 11.861* *0.037
Pond 27 7 25.03
Well 125 71 56.80
Borehole 267 134 50.19
Sachet water 7 2 28.57
Bottled water 2 0 0.00
Boiling before
drinking
Yes 42 12 28.57 9.689* *0.008
Sometimes 24 10 41.67
No 370 196 52.97
Toilet facility
Yes 323 130 40.25 47.412° *0.000
No 113 88 77.88
Food vendors
Often 101 55 54.46 2.521° 0.283
Once in a while 264 133 50.38
No 71 30 42.25
Farming
Yes 346 176 50.87 0.504* 0.478
No 90 42 46.67
Sanitation
Yes 370 177 47.84 4.842% 0.089
Sometimes 59 36 61.02
No 7 5 71.43
Playing barefoot
Yes 147 73 49.66 4.294* 0.117
Sometimes 164 91 55.49
No 125 54 43-20
Previous vomiting
Yes 360 180 50.00 0.000% 1.000
No 76 38 50.00
Previous deworming
Yes 394 195 49.49 0.422% 0.516
No 42 23 54.76
Govt. san.
Inspectors
Yes 212 104 49.06 0.147* 0.702
No 224 114 50.89
*Significant P values
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A total of 436 primary school children were
examined for intestinal parasitic infections, out of
this 218 (50.00%) were infected (Table 1).
Parasites identified in the study were Giardia
lamblia 13.50%,Entamoeba  species 7.30%,
Ascaris lumbricodies 46.72%, Taenia species
3.28%, Hookworm 21.17%,Strongyloides
stercoralis 6.57% and Schistosoma mansoni
1.46% (Table 1).The prevalence in the schools
were: Ododo primary school 68.52%, Igwete
primary school 55.56%, Nge primary school
35.06%, Ekum primary school 41.67%and Umubu
primary school 37.29% (Table II). Out of the 224
males examined, 115 (51.34%) were infected while
out of 212 females examined 103 (48.58%) were
infected (Table II). The age group 5-7 years had
the highest prevalence of 54.22%, 8-10 years
49.47%, 11-13 years 49.30% and 14-16 years
42.86%(Table 1II).There was a statistically
significant difference (p < 0.05) between infection
and the following: type of school and geographical
location, source of drinking water at home boiling
of water before drinking it, and availability of
toilet facility at home (Table II).

V. DISCUSSION

The prevalence of gastrointestinal parasites among
school children in the study area was 50.00%. The
prevalence was high and also in line with the work
of some other authors; for instance,Banke et al.,
(2006) reported 54.13% prevalence among school
children in Makurdi, Nigeria, Odo et al.,(2016)
reported 52.5% prevalence among school children
in Uzo Uwani Local Government Area of Enugu
State Nigeria and Usip et al., (2013) reported
59.10% among primary school pupils in Abak Local
Government Area of Akwalbom State, Nigeria. The
reason for the high prevalence in the study area
could be as a result of poor environmental hygiene
both in the schools and homes.In the course of the
study, it was observed that there was no good
refuse disposal and majority of the homes lacked
toilet facilities. Moreover, the schools visited had
no functional toilet. Michael et al.,, (2010) had
explained that poor sanitation encourages
transmission of gastro-intestinal parasites.

Males recorded a higher prevalence of 51.34%
than females who recorded a prevalence of
48.58%. This is in line with the report of other
researchers elsewhere (Odinaka et al.,2015, Sisay
and Lemma, 2019, Albonico, et al.,, 1997, and
Baral et al.,, 2017). This could be because the
males play more on bare foot outside the home
than the females (Sisay and Lemma, 2019). Also,
the females at this stage of life tend to be more
hygienic than the males. And these are risk factors
in the transmission of gastro intestinal parasites.
The age group 5 -7 years recorded the highest
prevalence of 54.22% while the age group 14 — 16
years recorded the least prevalence of 42.86%.
This could be because soon after weaning the
body immunity reduces and children between 5 to
7 years of age are not yet able to take good care of
themselves and maintain proper hygiene. This is
in line with the work of Akingbade et al., (2013)
who reported a significantly higher prevalence in
age group 4-5 years old.

Ododo primary school had the highest prevalence
of 68.52% followed by Igwete primary school
55.56% while Nge primary school had the least
prevalence of 35.06%. There was a statistically
significant difference (p < 0.05) between infection
and the type of school. Ododo primary school and
Igwete primary school that recorded high
prevalence were noted to have more pupils in
attendance. Gastro-intestinal parasites are easily
transmitted in crowded environments (Micheal et
al., 2010).

The study showed that those whose source of
drinking water was well had the highest
prevalence of 56.80% while those who drank
bottled water had no infection. The high
prevalence among pupils who drank water from
the well is not far-fetched. Eboh et al., (2017)
noted that majority of the wells in Amai lack
covers and serve as drainage pits during the rainy
season and a result, not fit for human
consumption without proper purification.

The highest prevalence 52.43% was recorded
among pupils with body weight 19kg and below
while pupils with body weight of 40 to 49kg had
the least prevalence. The prevalence reduced with
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increasing body weight. This may be because the
highest prevalence was recorded in the least age

group.

The study revealed that those who do not boil
water before drinking had the highest prevalence
of 52.97% while the least prevalence of 28.57% was
observed among those who boiled water before
drinking. Other authors had documented this in
the past (Ekpenyong and Ayo, 2018). Safe drinking
water reduces the risk of contracting infectious
diseases (Gyang et al., 2016; Willms, 2008).

The highest prevalence of 77.88% was observed
among pupils who had no toilet facility at home
while the least prevalence of 40.25% was observed
among pupils who had a toilet facility at home.
This is in line with the work of some authors. It has
been reported that availability or lack of sanitary
facilities particularly toilet would greatly determine
the infection rate of intestinal parasites in any
given place (Amuta et al., 2017).

The highest prevalence of 54.46% was observed
among pupils who often bought food from vendors
while the least prevalence of 42.25% was observed
among pupils who did not buy food from vendors.
It has been noted that most of the people in rural
areas live in poor sanitary conditions which
encourage the transmission of parasitic diseases
(Etusim et al., 2006). Food vendors in rural areas
may not maintain better sanitation like their other
rural dwellers. Also, it is likely that the food
vendors may keep prepared food open for flies to
perch on, thereby increasing the chances of
intestinal parasites to be transmitted.

The study showed that the highest prevalence of
46.67% occurred among those who do not go to
farm. This is possible because in the farm they tend
to work bare footed and could pick objects on the
ground or eat without washing hands (Odo et al,,
2016).

The highest prevalence of 71.43% was observed
among pupils who do not maintain good sanitation
at home while the least prevalence of 47.84% was
observed among pupils who maintain good
sanitation at home. Poor sanitary conditions have
been attributed to be one of the factors that cause

the highest infection rates and worm burden
among school children.

V. CONCLUSION

This is the first study on gastro-intestinal
parasites among primary school children in Amai,
Ukwuani Delta State. Due to the negative impact
on gastro intestinal parasites on the health and
development of primary school children, it is
important to document the gastro-intestinal
parasites present in school children in the study
area. The study showed that the primary school
children were infected with the following
gastro-intestinal ~ parasites:Giardia  lamblia
13.50%, Entamoeba species 7.30%, Ascaris
lumbricoides 46.72%, Taenia species 3.28%,
Hookworm  21.17%,Strongyloides  stercoralis
6.57%and Schistosoma mansoni 1.46%. There was
significant difference in the prevalence between
infection and the following: type of school and
geographical location, source of drinking water at
home, boiling of water before drinking it, and
availability of toilet facility at home. Safe drinking
water should be provided in the communities and
schools to control water borne diseases. There is a
need to purify water using simple methods such
as boiling before drinking it. Toilets should be
provided in homes and schools to ensure proper
sewage disposal.

Ethical standards The research conducted here
complies with host country and institutional
policies of ethical research on humans.
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