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Abstract
Background: Epidemiological information on the prevalence of various intestinal parasitic infections in different
regions/localities is a prerequisite to develop appropriate control strategies.
Objective: The aim of this study was to determine the prevalence of intestinal parasitic infections in schoolchildren
found in a rural area close to the southeast of Lake Langano.
Methods: In April 2003, fresh stool samples were collected from 259 students enrolled in two primary schools
located in southeast of Lake Langano. The samples were processed using both Kato and formol-ether concentration
methods and then microscopically examined for intestinal parasitic infections. A finger prick blood sample was also
collected and haematocrit determined for each individual.
Results: Of the 259 students surveyed for intestinal parasites, 217(83.8%) had one or more parasites. Prevalence of
hookworm was the highest (60.2%), followed by Schistosoma mansoni (21.2%), Trichuris trichuria (14.7%), Taenia
spp. (13.9%), Entamoeba histolytica/dispar (12.7%), Ascaris lumbricoides (6.2%), Giardia duodenalis (6.2%) and
Strongyloides stercoralis (5.8%), in that order. An association was not found between hookworm infection and low
haematocrit value of the study subjects.
Conclusion: The occurrence of various intestinal parasitic infections and high prevalence of hookworm infection
among schoolchildren in southeast of Lake Langano calls for institution of intervention measures. [Ethiop.J.Health

Dev. 2004;18(2)116-120]

Introduction

Intestinal parasitic infections are among the major
diseases of public health problems in sub-Saharan Africa.
Apart from causing mortality and morbidity, infection
with intestinal parasites has been associated with stunting
of linear growth, physical weakness and low educational
achievement in schoolchildren (1-4). Furthermore,
chronic intestinal parasitic infections have become the
subject of speculation and investigation in relation to the
spreading and severity of other infectious diseases of
viral origin, tuberculosis and malaria (5-8). However, the
role of intestinal parasites in causing morbidity and
mortality as well as in the pathogenesis of other
infectious diseases differs from species to species.
Similarly, the distribution and prevalence of various
species of intestinal parasites also differs from region to
region because of several environmental, social and
geographical factors. Hence, study on the prevalence of
various intestinal parasitic infections is a prerequisite not
only for formulation of appropriate control strategies but
also to predict risk for communities under consideration.

Although several studies have been conducted on the
distribution and prevalence of intestinal parasites in
Ethiopia (9-12), there are still several localities for which
epidemiological information is not available. Therefore,
the objective of the present study was to assess the
prevalence of intestinal parasitic infections among
schoolchildren in two primary schools found in southeast
of Lake Langano, Ethiopia.

Materials and Methods

Study area and population: In April 2003, a cross-
sectional parasitological survey was conducted in
children enrolled in Kime and Langano Society of
International Missionaries (SIM) primary schools in
southeast of Lake Langano, about 210 km south of Addis
Ababa. The two schools are situated at an altitude of
1600 meter above sea level. Children from the two
schools were living under similar poor environmental
sanitation and low socio-economic status. There was no
adequate safe water supply in the areas. The majority of
the inhabitants are Muslim Oromo. They chiefly earn their
living by cultivation of maize and rearing livestock, mainly
cattle and goats. There is only one clinic, which serves the
communities of the two areas. Malaria is highly endemic
in the area. Detailed description of the study area has been
given elsewhere (13).

Selection of study subjects: When this study was carried
out, the overall student population enrolled in the two
schools was 557 (363 in Kime school and 194 in
Langano SIM school). The verbal consent was first
obtained both from the teachers and students and then
students were selected by systematic random sampling
using the master list of the schools.  Accordingly, 259
students (170 From Kime and 89 from Langano SIM)
were selected for the study. Among the selected students,
161 were males and 98 were females, age range from 6 to
25 years.
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Stool sample collection and examination: From each
student, about 2g of fresh stool samples were collected
using small clean plastic sheets. A portion of the
specimen was processed using Kato technique (14, 15).
Because of time constraint, egg count for hookworm was
done only for 75 individuals on the spot within one hour
after stool collection (16). All slides were examined for
Ascaris  lumbricoides,  Trichuris trichuria  and
Schistosoma mansoni a week later in the laboratory. Part
of the stool samples collected into plastic vials containing
10% formalin was processed by the formol-ether
concentration method as previously described (17) and
microscopically examined for helminth eggs, larvae and
cysts of protozoan parasites.

Blood sample collection and examination: A finger
prick blood sample was collected into a heparinized
capillary tube using sterile lancets for the determination
of haematocrit. One sterile lancet was used for one
student and then discarded. Since the study area was
endemic for malaria, thick blood film was also collected
onto a clean and labeled microscopic slide. The slide was
fixed, stained with Giemsa and later examined for
malaria parasites. Student’s t test was used to compare
the mean haematocrit difference between the two groups.
The median haematocrit value of the sample was used as
cut-off point to determine an association between
haematocrit value and hookworm infection using Chi-
square (x°) test and Odds ratio (95% ClI).

Ethical consideration: The objective of the study was
explained to the teachers and students at the time of
specimen collection. Positive individuals for intestinal
helminths including schistosomiasis were treated with

mebendazole and praziquantel under the supervision of a
local nurse. Positive individuals for malaria were also
treated. However, protozoan infections were not treated
since our diagnosis was only based on detection of cysts.

Results

Microscopic stool sample examination showed that
infections with various intestinal helminths and
protozoan parasites were common in children from both
schools. The prevalence of infection with different
intestinal helminths and protozoan parasites for Kime and
Langano SIM schoolchildren is shown in Table 1. Out of
170 stool samples collected from Kime schoolchildren,
150(88.2%) were positive for at least one parasite.
Similarly, of the 89 stool samples collected from
Langano SIM schoolchildren, 67(75.3%) were positive
for at least one parasite. The overall prevalence of at least
one intestinal parasitic infection was 83.8% in the study
subjects.  Among the intestinal helminths, hookworm
was the predominant parasite, 64.7% in Kime
schoolchildren and 51.7% in Langano SIM. The
prevalence of Schistosoma mansoni, Trichuris trichuria,
Ascaris lumbricoides and Taenia spp. was higher among
the children from Kime School than from Langano SIM
(p < 0.05). Non-pathogenic protozoan parasites such as
Entamoeba coli and lodamoeba buetschlii were not
found in the stool samples collected from Langano SIM
students. On the other hand, cysts of protozoan parasites
such as Entamoeba histolytica/dispar and Giardia
duodenalis were found in some of the stool samples
collected from Langano SIM and Kime students.
Prevalence of infections with more than one parasite was
higher in students from Kime than from Langano SIM
(Table 2).

Table 1: Prevalence of intestinal parasites in children from Kime and Langano SIM schools

Parasite

School Sm HW Al Tt Ts Ev
Kime n=170 52(30.6%) 110(64.7%) 14(8.2%) 32(18.8%) 30(17.6%) 5(2.9%)
Langano 3(3.4%) 46(51.7%) 2(2.2%) 6(6.7%) 6(6.7%) 2(2.2%)
SIM n=89
Overall 55(21.2%) 156(60.2%)  16(6.2) 38(14.7%) 36(13.9%) 7(2.7%)
n=259
Table 5 continued
School Parasite

Hn Strong. E.H/d Giardia E.coli
Kime n=170  4(2.4%) 8(4.7%) 22(12.9%) 13(7.6%) 46(27.0%)
Langano 5(5.6%) 7(7.9%) 11(12.4%) 3(3.4%) 0(0%)
SIM n=89
Overall 9(3.5%) 15(5.8%) 33(12.7%) 16(6.2%) 46(17.8)
n=259

SM = Schistosoma mansoni,
Tt = Trichuris trichiura,

Hn = Hymenolepis nana,
E.coli = Entamoeba coli

HW = Hookworm,
Ts = Taenia sp.,

Strong = Strongyloides,

Al = Ascaris lumbricoides,
Ev = Enterbius vermicularis,
E.h/d = Entamoeba histolytica/dispar
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Table 2: Prevalence of single and mixed infections in the
study subjects

No (%) of parasites Kime school Langano SIM school
(n=170) (n=89)

None 20 (11.8%) 22 (24.7%)

One 36 (21.2%) 46 (51.7%)

Two 46 (27.1%) 19 (21.3%)

Three 40 (23.5%) 1(1.1%)

Four 15 (8.8%) None

Five 11 (6.5%) 1 (1.1%)

Six 2 (1.2%) None

Table 3:

The intensity of infection for hookworm, Schistosoma
mansoni, Trichuris trichuria and Ascaris lumbricoides is
shown in Table 3. The highest egg count for hookworm
was 1440 eggs per gram (epg) of stool in one male
student in Kime School and 1200 epg for one male
student in Langano SIM School.

Microscopic examination of thick blood film showed that
29 (11.2%) subjects had either gametocytes of
Plasmodium falciparum or trophozoites of Plasmodium
vivax in their peripheral blood. Hence, haematocrit data
of these subjects were not included in the haematocrit
data analysis. Five haematocrit ~ test  tubes  were
broken during the centrifugation process and

Intensity of infection for hookworm, Schistosoma mansoni, Trichuris trichiura and Ascaris

lambricoides among the sub-set of the study subjects (combined results for Kime and Langano SIM schools)

Parasite Epg No. of subjects Parasite Epg No. of subjects
Hookworm 24-100 34 Ascaros 24-100 4
101-500 36 101-500 4
501-1000 3 501-1000 1
>1000 2 >1000 3
S. mansoni 24-100 34 Trichuris 24-100 20
101-500 15 101-500 6
501-1000 None 501-1000 None
>1000 None >1000 None
Table 4: Association between haematocrit value and hookworm infection
Hookworm
Sex and Age 95% Confidence
(year) Haematocrit Yes No Odds Interval x> P-value
Ratio
Female (6- <40 23 15
14)
40 29 16 0.846 0.347 — 2.064 0.135 0.713
Male (6-14) <40 39 24
40 27 22 1.324 0.620 — 2.827 0.527 0.468
Male (>15) <40 3 8
40 13 7 0.202 0.040-1.014 4.045* 0.044
Total <40 65 47
40 69 45 0.902 0.530 — 1.534 0.145 0.703
* Significant odds ratio
haematocrit data of these subjects were not obtained. Discussion

For the rest of the samples assessment was made on the
association between hookworm infection and haematocrit
value of the study subjects. There was no association
between hookworm infection and haematocrit value
except for a slight association in male students older than
15 years (p= 0.044) (Table 4). Similarly, significant
difference was not observed between the overall mean
haematocrit values of hookworm infected and non-
infected individuals (38.7 versus 39, p > 0.05). There
was no significant difference between the mean
haematocrit values of those individuals free from
intestinal parasite(s) and individuals who had one or
more intestinal parasites (39.6 versus 38.7, p =0.314).

Epidemiological study on the prevalence of infection of
intestinal parasites in different regions/localities is a
primary objective to identify high-risk communities and
formulate appropriate intervention. In line with this view,
the present study attempted to assess the prevalence of
different intestinal parasitic infections in schoolchildren
in southeast of Lake Langano. The results of the study
showed the occurrence of several intestinal parasites of
public health importance among schoolchildren in two
primary schools found in southeast of Lake Langano.
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The prevalence of hookworm infection was high in the
study children in both schools with an overall prevalence
of 60.2%. This is comparatively higher than those
previously reported from different regions of Ethiopia
(18-23). Although the prevalence of hookworm was high
in the study subjects, data on egg count suggested low
intensity of infection in subjects who had egg count for
hookworm.

A nation-wide study conducted on ascariasis in Ethiopia
has indicated a low prevalence of ascariasis in the low
and dry areas of the country (12). In agreement with this
previous report, the study showed relatively low
prevalence of ascariasis (6.2%) and trichuriasis (14.7%)
among schoolchildren found in southeast of Lake
Langano.

The prevalence of S. mansoni was found to be higher
among children in Kime school (30.6%) than among
children in Langano SIM School (3.4%). This
corroborates the previous report made by Erko et al. (13)
where several S. mansoni transmission foci were
identified in Kime school area. Although the presence of
Biomphalaria pfeifferi (snail host for Schistosoma
mansoni) was noted around Langano SIM School (13),
there has been no known schistosomiasis transmission
focus in this area.  Nevertheless, the presence of
schistosome-infected children in Langano SIM School
still represents a risk for the introduction of a new
transmission focus where the snail hosts are already
available. Hence, extensive study on the transmission
foci in the area is recommendable to take timely
intervention measures.

Because of high prevalence of hookworm infection in the
study subjects, an attempt was made to assess an
association between hookworm infection and haematocrit
value for the study subjects. In agreement with the
previous report from southern Ethiopia (23), the present
study revealed the absence of significant association
between low haematocrit value and hookworm infection.
On the contrary, other studies have shown strong
association between low haematocrit value and
hookworm infection (24,25). This could be explained by
such factors as low intensity of hookworm infection,
nutritional status of the study subjects (26) or due to
differences in the species of hookworm (9).

In conclusion, the study showed that intestinal parasites
were prevalent in varying magnitude among
schoolchildren found in the southeast of lake Langano.
This calls for the institution of control measures
including treatment of infected individuals, improvement
of sanitation and provision of clean water. The impact of
each measure would be maximized through a health
education program directed to schoolchildren in
particular, and to communities in general.
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