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Abstract. A study to establish the prevalence of intestinal helminthiases among schoolchildren
of riverine communities in the Ilaje-Ese Odo Local Government Area of Ondo State, Nigeria was
conducted. Ninety-four percent of the children studied were infected with intestinal helminths.
Trichuris trichiura infection was the commonest (84%), followed by Ascaris lumbricoides (75.3
%) and hookworm (7.6 %). Dual helminthic infections were recorded, with Ascaris-Trichuris
having the highest prevalence among the children. Poor environmental sanitation and personal
hygiene combined with the absence of potable water and a lack of awareness of the effects of
nematode infection were identified as the possible reasons for the high rate of infection. Treat-
ment with albendazole (200 mg) brought about reductions in the level of Trichuris trichiura (to
41.7%), Ascaris lumbricoides (to 4.2%) and Hookworm (to 0.7%). The estimated rates of reduc-
tion were 94.4%, 49.7%, and 90.2% for Ascaris lumbricoides, Trichuris trichiura and hookworm
respectively. Post-treatment helminthic reduction, as found in this study, is expected to enhance
the mental and physical development of the children. Community mobilization with health edu-
cation messages aimed at improving personal and community hygiene was initiated with an
emphasis on creating a sustained reduction in the burden of helminthic infection.
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INTRODUCTION

Intestinal helminths such as Ascaris lum-
bricoides, Trichuris trichiura, and hookworm
are among the most common infections of
school-age children in developing countries. It
is estimated that there are between one and one
and a half thousand million of these worms
in the world (Watkins et al, 1996).

Though the prevalence and intensity of
infection in many countries reach a peak in
the school-age group, helminthic infections are
also known to have devastating effects on older
children: nutritional deficiency, intestinal ob-
struction, prostrating anemia, chronic dysentery,
rectal prolapse, respiratory complications, poor

weight gain, retarded growth and mental re-
tardation (Bundy, 1994). Indeed ascariasis was
the cause of pediatric intestinal obstruction in
5% to 35% of all cases in a comparison of
studies conducted in the tropics (Pawlowski and
Davies, 1989); moreover, rectal prolapse due
to trichuriasis occurred in nearly 4% of chil-
dren studied in the West Indies (Bundy and
Cooper, 1989). In fact, World Health Organi-
zation (1987) estimates suggest that there are
about 3.5 million cases annually of clinical
disease associated with nematodes.

Studies in developing countries have shown
that de-worming benefits the physical growth
and fitness of children by partially reversing
stunted growth (Thein-Hlaing et al, 1991;
Cooper et al, 1992; Adams et al, 1994), improves
appetite (Stephenson et al, 1993a,b), and
enhances cognitive performance (Nokes et al,
1992). In addition, the treatment of children
could lead to the reduction of infection in
untreated adults simply by reducing the num-
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ber of transmission stages: this effect has been
observed in the field (Bundy, 1990).

Riverine communities, often remote and
inaccessible, may fail to attract the attention
of researchers seeking to conduct intervention
studies; in addition, few health personnel are
willing to accept community health assignments
in these areas. The communities may depend
on a single source of drinking: this single source
may also be used for washing and, unfortu-
nately, as a latrine. For these reasons, this study
was conducted; the study aimed to document
the profile and the level of intestinal helminths
among schoolchildren in the riverine commu-
nities of the Ilaje-Ese Odo Local Government
Area of Ondo State, Nigeria, before and after
chemotherapy with albendazole.

MATERIALS AND METHODS

This study was carried out among primary
schoolchildren living in reverine communities
of the Ilaje-Ese Odo Local Government Area
of Ondo State, Nigeria. The communities situ-
ated adjacent to 1,076 schoolchildren of be-
tween 4 and 16 years of age were randomly
selected from 24 primary schools in three major
zones, namely Igbokoda, Ugbonla, and Arugbo.
With the cooperation of the local authority and
headmasters, the children, whose parents had
given consent, were given pre-labeled plastic
universal containers for stool collection. Health
characteristics and personal hygiene and socio-
economic information were obtained from the

pupils. This was done directly with the chil-
dren or indirectly through their teachers. Focus
group discussions and in-depth interviews were
conducted with key informants: primary school
teachers, community leaders, and a Public Health
Officer.

Pre-treatment stool samples were obtained
from the pupils and sent to the laboratory for
parasitological examination. Following this, the
children were de-wormed with a 200 mg dose
of albendazole (tablets) and repeat stool samples
were obtained two weeks post-treatment.
Albendazole administration was supervised to
ensure compliance. The pre- and post-treatment
stool samples were prepared and examined mi-
croscopically using the Kato-Katz quantitative
technique for the estimation of worm burden
(Martin and Beaver, 1968). In addition, the WHO
(1987) method of estimating the intensity of
worm burden by establishing the number of
eggs per gram (epg) was applied in the cal-
culation of the intensity of infection. Data were
analyzed using the EPI-INFO statistical pack-
age, Version 6.0. P-values less than 0.05 were
regarded as significant.

RESULTS

One thousand and nine (94%) of the chil-
dren examined were infected with intestinal hel-
minths. In general, the worm burden was sig-
nificantly reduced by the time of post-treatment
evaluation (Table 1). The estimated reduction
rate was 94.4% for Ascaris, 90.2 % for hook-

Table 1
Intestinal nematodes infections among primary school children in the Ilaje-Ese Odo Local
Government Area of Ondo State, Nigeria: pre- and post-chemotherapy with adbendazole.

Period Ascaris Trichuris Hookworm Mixed Asc-Tri Mixed Asc-Hkw
No. (%) No. (%) No.(%) No. (%) No. (%)

Pre-treatment 810 (75.3) 904 (84.0) 82 (7.6) 480 (65.0) 26 (0.4)
Post-treatment 45 (4.2) 449 (41.7)  8 (0.7)  8 (0.9) 0 (0)

Asc-Tri = Ascaris + Trichuris infection;  Asc-Hkw = Ascaris  + Hookworm infection.
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worm and 49.7% for Trichuris.

Dual infections were different at pre- and
post-treatment evaluation (Table 1): at pre-
treatment evaluation, Ascaris-Trichuris infec-
tion was commonest (65%), while dual infec-
tion with Ascaris-hookworm (0.4%) was the
least common. Furthermore, the estimation of
worm intensity using the WHO (1987) criteria
for egg count per gram (epg) showed that the
children had light to moderate infection. The
calculated pre-treatment epg were 4,790.6, 692.6,
and 205.6 for Ascaris, Trichuris, and hookworm
respectively while the epg at the post-treatment
assessment were 1,817.9, 355.7 and 58.7 re-
spectively.

Responses from questionnaires and inter-
views revealed that the main source of house-
hold drinking water in the communities was
the river. This same source of water and the
bushland that forms the banks of the river also
serve as sites for waste disposal. Mass com-
munity de-worming has never been conducted
before and fewer than 5% of the people had
de-wormed themselves during the previous four
years. The community members were familiar
with worms but could not recognize the types
or their clinical effects.

DISCUSSION

The Ilaje-Ese Odo Local Government Area
of Ondo State consists mostly of riverine
communities that are accessible only by boat
or canoe. The importance of this study in these
remote reverine communities, where the pri-
mary healthcare infrastructure is inadequate or
non-existent, is obvious.

The 94% rate of infection with intestinal
helminths among the schoolchildren in this study
was high; this underscores the need for the
institution of measures such as mass commu-
nity mobilization with health education about
disease prevention and general hygiene. The
high prevalence of infection recorded in this
study reflects the standard of hygiene in the
communities. Previous studies have reported
Ascaris as having a higher prevalence compared

with Trichuris (Holland et al, 1989; Akogun,
1989). The perception among community
members that nematode infections are common
and therefore pose an unimportant problem is
unfortunate. Inadequate food intake and repeated
infections have been recognized as two crucial
factors that contribute to the poor health and
impaired nutritional status of children in com-
munities that cannot meet the basic needs for
food, housing, clean water supplies, adequate
sanitation, and good environmental and health
care. It is, moreover, generally assumed that
the nutritional status of children reflects indi-
rectly the overall quality of life of the whole
community (Shetty et al, 1994).

Though this study did not investigate the
effect of helminths on mental and physical
development, the schoolchildren studied were
at risk of suffering from the other consequences
of helminthic infection. Nematode infection, par-
ticularly hookworm infection, is associated with
stunting of growth (Schad and Nawalinski, 1991)
and anthelmintic therapy can partially reverse
the effect (Stephenson et al, 1990; Thein-Hlaing
et al, 1991). Chemotherapeutic intervention with
albendazole in these communities would be of
benefit to the schoolchildren because their worm
burden, especially the highly prevalent Ascaris
and Trichuris, decreased significantly with
albendazole treatment. Nokes et al (1992), in
their intervention studies, indicated that anthel-
mintic therapy results in significant improve-
ment in the performance of some cognitive tests
by children with moderate T. trichiura infec-
tion. It is possible, therefore, that the school-
children would have unhindered development
if they continued with regular de-worming.

Intestinal helminthiasis will continue to be
a public health concern in developing coun-
tries, especially in communities with poor
personal hygiene, as long as people remain
ignorant of the effects of the infection. A
combination of improved environmental sani-
tation, personal hygiene, water supply and
chemotherapy is recommended as a measure
to control helminthiases in these communities.
Based on our findings, our study group ini-
tiated a community mobilization program to
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educate parents and pupils about the direct and
indirect benefits of regular de-worming.
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