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ABSTRACT

Background:

Intestinal parasites are among the most common infection of school age-children worldwide and remain a major cause of
morbidity and mortality among children in developing countries. Thus the prevalence and risk factors of intestinal
helminth infections was investigated among children in four primary schools in Alimosho Local Government Area of
Lagos, Nigeria.

Methodology:

A descriptive cross sectional study of one hundred and twenty children, selected using a multistage sampling method. Fecal
samples were collected from the pupils and examined microscopically using direct smear and Formol- ether concentration
technique. Each child was interviewed using astructured questionnaire. Data was analysed with Epi Info 6.

Results:

Their ages ranged from 5-19 years and most 63 (52.5%) were female. Thirteen (11%) of the samples were found positive.
The two major intestinal helminths identified were Ascaris lumbricoides (76.9%) and Hookworm (15.4%) with a mixed
infection of both accounting for 7.7% of the samples. Females (69.2%) were more infected. The socioeconomic status
(lower education and having a skilled job)of the parents, female gender, being in a higher class, use of pit latrines and use of
well water were found to contribute to the prevalence of intestinal helminth infection, although showed no statistical
significant association with the presence of parasites in their stool samples (P = 0.05).

Conclusion:
There is need to improve sanitation and peoples' living conditions, provide clean water, health education, chemotherapy
and encourage good hygiene and healthy habits.
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Introduction Over the years, intestinal parasitic infections
have been transmitted, distributed and
sustained by inadequate living conditions of
people, overcrowding or unhealthy situations,
lack of adequate by hygienic personal habits and
inadequate health education or lack of
maintaining simple health promoting
activities.” It has also been facilitated by the
socio-cultural and agricultural practices of the
people combined with factors such as ecosystem

Intestinal parasites are among the most
common infections of school age-children
worldwide and remains a major cause of
morbidity and mortality.”* Soil-transmitted
helminths (STH) infections are widely
distributed in tropical and subtropical areas
and are linked to a lack of sanitation,
therefore occur wherever there is poverty.4
Helminths, such as Ascaris, Trichhuris and
Hookworms infest approximately 1 - 3.5
billion individuals worldwide and they are of
immense public health concern.””
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degradation in creating conditions favorable for
the high transmission and sustenance of many
parasitic and communicable diseases.”* These



intestinal parasitic agents thrive mostly in
polluted environments such as refuse heaps,
gutters and sewage units in and around
human dwelling,”and its transmission
initiated by the faecal contamination of soil,
water and food.” All these factors should
be explored as a whole, when evaluating the
prevalence of intestinal parasites in a given
population, taking into account the parasite-
host-environment relationship.”

Intestinal helminths infection in children is
transmitted faeco- orally by direct ingestion
of the mature egg via contaminated food or
hands (Ascaris lumbricoides) or by larva
penetration of skin (Hookworm).’
Transmission in most communities are due
to improper disposal of faecal wastes, poor
environmental sanitation, pollution with
agricultural wastes which can result in
contamination of surface and underground
water.’ A lot of studies have been carried out
over the years on helminths infection in
children with varying prevalence reported in
different parts of the country. A few have
reported urban-rural prevalence or
behavioral factors related to helminthiasis.
Poorly planned housing and human
habitation patterns in terms of inadequate
and poor sanitary facilities have been
reported to contribute to environmental
decay, as urbanization in developing
countries usually results in unplanned,
uncontrolled and constant migration of
people from the rural area to the urban
centers in search of employment
opportunities. A cross-sectional study of
children in llesha, southwest, Nigeria
microscopically examined fresh stool
samples for intestinal parasites and found
33.1% had various parasites.” Another study

among school children in an urban and rural
communities of Ogun State, Southwest Nigeria
reported prevalence as 66.2%.”  Ascaris
lumbricoides (53.4%) and Hookworms (17.8%)
have repeatedly been identified in stool samples
of school age children in Nigeria.* Intestinal
parasitic infections in children have been shown
to contribute to anaemia, stunted growth,

underweight and poor school performances.”*
Behavioural and environmental factors have

been reported as predisposing factors to
helmimthiasis in Nigeria and other developing
countries.”” A study done in Enugu,
southeastern Nigeria reported poor hand
washing habits after defeacation, and not
washing fruits before eating in children as a
contributor to helminthic infection. Other
factors found to significantly affect infestation
were the source of drinking water, water boiling
habits, use of footwear after school and
defeacation sites. The rate of helminthic
infection was higher in the children who used
pit latrines compared to water closets.”
Reduced risk of STH has been associated with
access to sanitation (OR 0.66) and hand washing
after defecating (OR 0.45), piped water access
with lower risk Ascaris lumbricoides infection
(OR0.40).”

Humid climate provides favourable
environmental conditions for the development
of oval and larval stages of the parasite and their
transmission to man as revealed in the study
conducted in south western Nigeria in April-
June (during the rainy season), where streams
close to the subjects (primary school children)
were used as sources of drinking water and
other domestic activities and also as refuse
dump.” Warm, moist conditions are said to be
required for some parasites to develop,
Austrian Aboriginals in Northern Australia,



where it is warm and moist, suffer more
parasitic infections more than those in drier,
Southern areas, even with the same
sanitation and hygiene patterns.” It was
observed that the prevalence of Ascaris is
generally low indry countries of Africawhile
it is high in humid regions.” A study carried
out in rural and urban areas of North Central
Nigeria, the prevalence of Hookworm was
very low (4.5% and 5.4%) in spite of the fact
that the study was been carried out during a
humid season.”

The distribution of intestinal parasites in host
community is such heavy infestation occurs
in a small proportion of people, whereas
majority harbour few or no worms.* This
aggregated distribution is probably due to a
complex combination of factors related to
environmental and host exposure to
infection and genetic constitution and
immune responsiveness of hosts.” The
purpose of this study was therefore to
determine the prevalence of, risk factors to
and the parasites formula of intestinal
parasites among school children in Alimosho
Local Government Area of Lagos State.

Material and Methods

Alimosho Local Government Area of Lagos
State comprises of six Local Council
Development Areas namely: Agbado/Oke-
Odo, lkotun/lgando, Isheri/Zldimu,
Egbeda/Akowonjo, Mosan/Okunola and
Ayobo/lIpaja. It shares boundaries with
Ogun State (North), Ojo LGA (West),
Oshodi-lIsolo and Agege (LGAS) to the East.
The 58 primary schools in Alimosho LGA are
grouped into 4 zones and controlled by Local
Government Education Authority.

A descriptive cross-sectional study was carried
out to determine the prevalence of intestinal
parasitic worms among children in four
primary schools in Alimosho LGA of Lagos
State. The study was conducted during the dry
season from January -March 2008. A sample size
(n) of 206 was calculated using the formula
z2pq/d2, where the prevalence of intestinal
parasite based from a previous study (p) was
16.9%,33 standard normal deviate (z) was 1.96
and the margin of error (d) was 5%. However,
because of cost constraints a total of 120 school
children whose parents gave consent where
enrolled in the study and had their stools
samples taken.

A multi-stage sampling method was used for
the study. In the first stage a school was
randomly selected from each of the four zones in
the LGA by simple random sampling
(balloting). The schools selected were in Ipaja,
Oke-Odo, Egbeda and lkotun. Secondly, 30
pupils were selected from each school by simple
random sampling (balloting). Thirdly, 5 pupils
were selected from pooled arms of classes one-
six. Informed parental consent was obtained
and guestionnaires used to collect information
on socio-demographic and environmental
details were sent to home to the parents.
Instructions on stool collection and a Universal
plastic container was labeled with a sample
number; their age and sex and then given to the
pupils to take home for stool sample collection.
The stool samples were examined
microscopically for the presence of ova, cysts or
trophozoite, of intestinal parasitic worms, using
a thin smear of the stool in saline solution for
trophozoites and in Lugol's iodine solution for
identification of cysts.

Epi-Info 6 statistical software was used to



analyze the data. Categorical variables
presented as frequencies and percentages.
Chi-square and Fisher's exact tests were used
to compare categories. Odd's ratio and
confidence intervals were also used to test
association between variables. Level of
significance was set at 5%. Permission for the
study was obtained from the Alimosho Local
Government Education Authority, Medical
Officer of Health and Education officer of
Alimosho LGA. Ethical approval was
granted by the Health Research and Ethics
committee of Lagos University Teaching
Hospital.

Results
Socio-demographic characteristics of children

A total of 120 pupils participated in the study
and their age ranged from 5 - 19 years (Table
). Majority 67 (55.8%) of the children were in
the age group 10-14 years. There were more
females 63(52.5%) than males, with a female
to male ratio of 1: 0.9. Most 50 (41.7%) of the
children lived in one rooms accommodation
with family (Table II), while the main source
of drinking water for most of them was
borehole 46 (38.3%). Others drank water
from a public tap 36 (30%), well 22 (27.5%),
tanker with unknown source of water 4 (3.3)
and only 1 a river. The type of toilet facility
used by majority 77(64.2%) of the children at
home was a pit latrine, while most 99(82.5%)
of them disposed of their home refuse at a
dumpsite by means of cart pushers. Majority
of the children 94 (78.3%) washed their hands
always after going to the toilet.

Presence and distribution of helminths

among the children
Thirteen (10.8%) of the children had

intestinal helminthic infection, of which the
most predominant parasite (76.9%) identified
was Ascaris (Table 111). The remaining samples
contained mainly Hookworm 2 (15.4%) and
7.7% a mixed helminths infection. Seventy
percent of children with Ascariasis were
females, while the two cases of hookworm were
evenly distributed between the sexes. A higher
proportion of females 9 (69.2%) had helminth
infestations compared to the males (30.8%) but
the difference was not statistically significant
(p=0.832).

Social status (education and occupation) of parents

and its association with the presence of helminths.
A higher proportion of children whose father 7

(15.2%) or mother 6 (11.5%) had no formal
education or at most primary school education
had intestinal helminthes compared to those
whose parents had post primary education.
However, the differences were not statistically
significant (p<0.05). In terms of the parental
occupation, children whose father or mother
was in a skilled occupation had a higher
proportion of infestation but was also not
statistically significant (p= 0.152 and p= 0.130
respectively). Therefore, parental education and
occupation in this group of children were not
associated with the presence of intestinal
helminthes (Table V)

Risk factors for intestinal helminths infection among

the children
Helminths were found to be commoner among

older children aged 10-14 years (11.8%) and
those in higher classes 4-6 (14.8%) compared to
the younger age group (OR 1.25, X2=0.14, p-
0.704) and lower classes (OR 2.38, Fisher's exact

p -0.160) respectively. Females (14.3%)
had a higher proportion with helminthes

compared to males (OR 2.21, Fisher's p-0.248).
A slightly higher proportion (11.5%) of pupils



who did not or occasionally washed their
hands after defecating had helminthes
compared to those who reported always
practicing hand hygiene OR 1.10, p=0.896).
The presence of helminths was higher among
children who used pit latrine (12.9%; OR
1.99, p-0.374) instead of water closet toilets
and well water rather than borehole/public

tap (15.2%; OR 2.75, X2=2.43, p-0.119).

The factors age, sex, class, hand washing
practices, type of toilet, drinking water source
and types of house were however found not to
have a statistically significant association with
the presence of helminths in this children
(p<0.05)

Table I: Socio-demographic characteristics of the school children

Variables Frequency Percent (%)
n=120
Age (Years)
5-9 52 43.3
10-14 67 55.8
15-19 1 0.8
Sex
Female 63 525
Male 57 47.5
Religion
Christian 79 65.8
Muslim 41 34.2
School
St. Andrew 29 24.2
Oke-Odo 31 25.8
Ebenezer 31 25.8
Ategbo 29 24.2
Class
Primary 1 19 15.8
Primary 2 21 17.5
Primary 3 19 15.8
Primary 4 20 16.7
Primary 5 21 17.5
Primary 6 20 16.7
Others 4 3.3




Table 11: Home environment and hand washing practice of the school children

Variables Frequency Percent (%o)
n=120
Type of house
One room 50 41.7
Two rooms 49 40.8
Flat 18 15.0
Others 3 2.5
Source of drinking water
Public tap 36 30.0
Bore hole 46 38.3
Well 22 27.5
River 1 0.8
Tanker 4 3.3
Type of toilet facility
Pit latrine 77 64.2
Water closet 43 35.8
Refuse disposal method
Burning 8 6.7
Burying/ Pit 9 7.5
Dumpsite 99 82.5
Others 4 3.3
Hand washing practice after defaecation
Always 94 78.3
No 3 2.5

Occasionally 23 19.2




Table I11: Presence and distribution of intestinal helminthes.

Helminths Identification in childrens’
faecal samples (n =120)

Positive (%0) Negative (%)
Presence of helminths 13 (10.8) 107 (89.2)

Main type of intestinal helminths (n=13)

Ascaris 10 (76.9)
Hookworm 2 (15.4)
Mixed infection 1(7.7)

(Ascaris/ Hookworm)

Distribution of helminthes infection by gender (n=13)

Male Female
Ascariasis 3 (30.0) 7 (70.0)
! Fisher’s exact
Hookworm 1 (50.0) 1 (50.0) p-value = 0,832
Mixed infection 0 (0) 1 (100)

(Ascariasis/ Hookworm)

Total 4 (30.8) 9 (69.2)




Table 1V: Association between the social status of parents and presence of intestinal

helminthes in children.

Variables Total

n

Fathers education

No/Primary 46
Post primary 74
Mother’s education
No/Primary 61
Post primary 59
Father’s occupation
Professional 16
Skilled 63
Non skilled/ 41

Unemployed

Mother’s occupation

Professional 12
Skilled 52
Non-skilled/ 56

Unemployed

Intestinal Helminths

Positive Negative

(%) (%)
7(15.2) 39 (84.8)
6(8.1) 68 (91.9)
7(115) 54 (88.5)
6(10.2) 53 (89.8)
0(0) 16 (100)
10 (15.9)  53(84.1)
3(7.3) 38(92.7)
0(0)  12(100)
9(17.3) 43(82.7)
4(7.1) 52(92.9)

X2

1.48

0.05

p-

value

0.223

0.818

0.152*

0.130*

OR (95% CI)

1

0.49 (0.13-1.86)

1

0.87 (0.23-3.26)

Undefined
2.39 (0.56-14.31)

1

Undefined
2.72 (0.69-12.83)

1




Table V: Association between socio-demographic characteristics, hand washing practices,

housing factors and the presence of helminthes in the children.

Intestinal helminths

Variable Total
n
Positive
(%)

Age (years)
5-9 52 5(9.6)
10-14 68 8(11.8)
Sex
Male 57 4 (7.0)
Female 63 9(14.3)
Class
1-3 59 4 (6.8)
4-6 61 9 (14.8)
Hand washing
Always 94 10 (10.6)
No/occasionally 26 3(11.5)
Type of toilet
Pit latrine 77 10 (12.9)
Water closet 43 3(7.0)

Drinking water source n=115

Bore hole/ 82 5(6.1)
public tap

Well water 33 5(15.2)
Type of house (n=117)

Flat 18 2 (11.1)
1-room/ room 99 10 (10.1)
and parlour

Negative
(%)

47 (90.4)
60 (88.2)

53 (93.0)
54 (85.7)

55 (93.2)
52 (85.2)

84 (89.4)
23 (85.5)

67(87.1)
40 (93.0)

77 (93.9)

28 (84.8)

16 (88.9)
89 (89.9)

XZ

0.14

2.43

p-value

0.707

0.248"

0.160"

0.896"

0.374"

0.119

0.897"

OR (95% CI)

1
1.25(0.34-5.19)

1
2.21 (0.57-10.36)

1
2.38 (0.61-11.16)

1
1.10 (0.18-4.74)

1.99 (0.47-11.85)
1

2.75 (0.58-12.82)

1
0.90 (0.17-9.20)

*Fisher's p-value



Discussion

Childhood intestinal parasitic infections is
endemic in the tropics and subtropics for
reasons attributable mainly to
environmental conditions and poor hygiene,
causing significant morbidity such as
anaemia, diarrhea and dysentery,
malnutrition, mental deficits, poor growth
and in severe cases intestinal obstruction.

In this study, one hundred and twenty
primary school children were recruited into
the study from four primary schools in
Alimosho Local Government Area of Lagos
state. They were between the ages of 5-19
years. Out of 120 stool samples examined, *
had one or more intestinal parasites giving
the prevalence of intestinal helminthes
infection as 11%. This is comparable to the
soil transmitted helminthes infection
prevalence rate of 16.9% obtained among
school children in south eastern, Nigeria™
but was considerable lower than the
prevalence rates obtained in other states
within the same southwestern part of
Nigeria72.0%.

Studies done in other developing countries
like Liberia 33.4%,” India 71.5%,” Turkey
31.8%,” Palestine 19.07% showed a higher
prevalence.” These varied rates in
prevalence may be a reflection of the
differences in the local communities
environmental and sanitary standards,
personal hygiene, or timing and
geographical differences as at when the
study was done.” Seasonal variations could
be a reason for the low prevalence found in
this children as stool samples were collected
within the dry season (January-March) and
it has been reported that parasites are more

2,30, 39

prevalent in humid region than dry region.
Another reason for low prevalence could be
ascribed to the fact that the various public
health programmes/ campaigns via health
facilities routinely administer anti-helminths
drugs to the children in Lagos State. This is
based on WHO's recommendation for annual
treatment in areas where prevalence rate of soil-
transmitted helminths is between 20% and 50%,
and, a bi-annual treatment in areas with
prevalence rates of over 50%.” However, it was
not inquired if the children had ever or when
last they received anti-helminths. In addition,
majority (78.3%) of the children had good hand
washing practices.

The main intestinal parasites identified in this
study, were Ascaris lumbricoides having the
highest proportion and Hookworm as reported

26,33,35,40

inanumber of previous studies.
This study revealed that a higher proportion of

females (69.2%) were infested with helminthes
compared to the males (30.8%), but the
difference was not significant. This observation
was similar to previous studies.™ ™ Presence of
intestinal helminthes in the children was not
associated with the child's gender, parental
education and occupation (p>0.05).

20, 22

The study shows that children in higher classes
4-6 (14.8%) were more infected than children in
lower classes 1-3 (6.8%). One would have
expected the childrenin lower classes to be more
infected. This may be attributed to the fact that
children in the lower classes are tender and
younger in age and probably their teachers
restrict them from being play around like the
children in higher classes. There was however
no statistical significant association between
class and presence of intestinal parasites as
revealed by the study (P>0.05).



Majority of the children reported always
washing their hands after using the toilet,
however, there was no statistically
significant difference in the proportion of
children with intestinal helminthes who
reported washing their hands always and
those who occasionally or do not wash their
hands after defaecation. It therefore showed
no significant association between washing
of hands and the presence of parasites in
these children. The high prevalence among
those who claimed to have washed their
hands always may suggest that the children
did not wash their hand properly with soap
after using the toilet or did not maintain
adequate hand hygiene at other times such as
before eating as reported in a study done in
Enugu.” About two-thirds of the children
used pit latrines and the prevalence of
infestation was higher among these children
compared to those who used water closet as
found in previous studies but in contrast
found no statistically significant association
between defaecation site and helminthes
infestation.” The use of water closet toilet
facility tends to exhibit a better hygiene than
use of pit latrine. Children who used either
borehole/public tap had lower prevalence of
intestinal parasites compared to those who
used well water as expected. Ascariasis and
hookworm are transmitted as a result of poor
faecal/sewage disposal; if source of water
was contaminated with faecal matter it is
likely to affect the children. This may be
attributed to the improper way in which their
faecal matter and refuse in being dispose.
However, there was no statistical significant
association between source of drinking
water and the presence of parasite (P>0.05).

Results from this study showed that majority

of the children lived in one room apartment
(42.7%) and 15.4% in flat apartment. Prevalence
of intestinal parasites was higher in those
children who lived in one room or room and
palour accommodation than those who lived in
flat type of accommodation. Poor housing
conditions which are usually associated with
overcrowding and lack of essential amenities
may be attributed to the high prevalence.’ There
was no statistical significant association
between types of house and the presence of
intestinal parasites (P>0.05).

Socioeconomic and cultural factors are other
factors that affect the prevalence of intestinal
parasites in this study. Majority of the children
father and mother occupation are either skilled
or non-skilled, all the children infected with
parasites falls within this group considered to be
low income class, “* this may be attributed to
poverty which is association with intestinal
parasitic infection. Previous studies have
revealed that illiteracy is associated with
intestinal parasitic infections.” Intestinal
parasitic infections still remain a public health
concern and a major cause of morbidity and
mortality in children in developing countries.
This study also revealed the parasites formula of
the species of intestinal parasites identified in
the stool samples of the infected children in the
study area. Parasite formula is the ratio of the
different intestinal parasites identified in the
sample. Parasite formula for Ascaris was 79%,
while Hookworm was 21%.

The main limitation of this study was the small
sample of children recruited; this was due to
some parents not giving consent and the high
cost of carrying out stool examination. Because
of these issues findings from this study may not
be generalizable. Further studies should take



into consideration the season, recruiting an
adequate population and funding for stool
analysis.

Conclusion

The prevalence of intestinal helminthes
infection in the children in Alimosho LGA
was 11%. Ascaris lumbricoides (76.9%) and
Hookworm (15.4%) were the two intestinal
helminths identified in both sexes and cut
across all age groups. The prevalence rate of
infection was higher among the female
children (69.2%) than in male children.
Primary school children should receive
health education on personal hygiene and
proper hand washing with soap and water.
There should be regular de-worming of
school children, improved sanitation and
provision of clean water as this will go along
way in reducing morbidity and mortality
associated with intestinal parasitic infections
inschool aged children.
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