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Abstract

Schistosomiasis is a neglected tropical disease caused by blood flukes (trematode worms) the
genus Schistosoma. Schistosomiasis is a chronic, debilitating disease that affects the populations
of tropical and subtropical countries, especially children at School-age. In Sudan schistosomiasis
is a major health problem adversely affecting the health of vulnerable populations. A cross-
sectional study was conducted to determine the prevalence of schistosomiasis among school
children in selected basic schools in Bahary Locality, Khartoum State, Sudan from December 2017
to January 2018. Urine and faecal samples were collected from 600 school-aged children and
examined for the eggs of S. haematobium and S. mansoni using standard sedimentation and Kato
technique, respectively. The overall of prevalence schistosomiasis 16,5% which the prevalence of
S. haematobium among pupils examined was 16% and the prevalence of S. mansoni was 0.5%.
Additionally, male’s reported higher prevalence (22.7%) of S. haematobium than the female’s
(4.1%) also males reported higher prevalence of S. mansoni female with prevalence rate 7.7% and
2.2% for males and females respectively. According to the study participant age-groups; age group
13-15 years had the highest prevalence (22%) of S. haematobium was recorded and age group
10- 12 years comes next (18.5%) followed by age group 6 -9 years (7.5%); this difference of the
age group as a factor was statistically significant (x2 = 17.9 —p value n =0.0) , but in S. mansoni
age group 10-12 years had the highest (0.8%) prevalence , also there was statistically significant
(P=0.04). This study highlights that schistosomiasis is a public health problem among children in
Bahary locality. The findings of the study suggested appropriate intervention against
schistosomiasis such as mass treatment, health education and control of the intermediate snail host.
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1. Introduction

Schistosomiasis is a parasitic disease, also called bilharziasis. It is caused by blood flukes
(trematode flat worms) of the genus Schistosoma (s) (Chitsulo et al., 2000; Savioli et al., 2004).Six
species infect humans, namely S. haematobium, S. mansoni, S. japonicum, S. intercaltum, S.
mekongi and S. guineensis (Webster et al., 2006). The disease is transmitted from freshwater
infected snails to human on contact with water. There are 2 forms of the disease in human, the
urogenital and the intestinal forms, urogenital is caused by S. haematobium whilst intestinal
schistosomiasis is caused by S. mansoni (Gray et al., 2011).

Schistosomiasis is considered to be second to malaria in developing countries (Sulieman et al.,
2017; Hotez et al., 2010). Globally, seven hundred and seventy-nine million people are at risk of
contracting the infection (Colley et al., 2014), 85 % out of them in Africa. While the approximate
number of disease infected people were about two hundred and seven million individual (more
than 97 % in Africa) in 74 countries, of them one hundred and twenty million people were diseased
(Bajiro et al., 2016, Eltayeb et al.,2013). Sudan is one of Thirty-One African countries have the
great burden of schistosomiasis and millions of individuals have been suffering from the disease
(Bajiro et al., 2016). The highest rates of infection of schistosomiasis are often in children between
the ages of 5 and 15 years (Hotez et al., 2009).

In Sudan two species of schistosomes are responsible for human schistosomiasis; S. haematobium,
which cause urinary schistosomiasis, and S. mansoni, which is responsible for intestinal
schistosomiasis (Deribe et al.,2011).

The objective of this study to determine the current disease prevalence among school children in
and to determine the age groups most affected by the disease in Bahary locality, Khartoum, Sudan.

2. Materials and Methods
2.1. Study Design

A cross-sectional study was conducted to determine the prevalence of Schistosomiasis in selected
basic schools and the most affected age groups.

2.2. Study area

This study was conducted in Bahary Locality (in selected basic schools) in Khartoum State, Sudan
from December 2017 to January 2018 (Figures 2.1).

Bahary locality is Located between the Blue Nile in the south, River Nile State in the north. It has
an area of 455 sq km, and it lies between the latitudes 15° 38" 33" N and longitudes 32° 33" 13",
The population size is 608.817 inhabitants. The northern part of Khartoum State (Bahary) is
characterized by its several and diverse economic activities. However, agriculture and industry
build the backbone of the activities. For instance, Bahary is the major industrial region of Sudan,
having the oil refinery and the vast lands suitable for agriculture. There are 352 schools in Bahary
locality classified as public schools: 79 schools for boys and 68 for girls, and mixed 4 schools,
private schools: 76 schools for boys and 66 for girls and mixed schools: 58 schools.
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Figure (1) Map of the Study areas.

2.3. Ethical Considerations

The Ethical approval obtained from the Alzaiem Alazharai University, and permission obtained
from the Health, Education Authorities and School leaders.

2.4. Study Population

The study population comprised pupils who were six to fifteen years old. The sample size was
calculated for the study area using the sampling procedure recommended by WHO (Naing et al.,
2006). A total of 600 schoolchildren (63.8% males and 36.2% females) were enrolled for this
study. The subjects were selected randomly from the (20) schools.

2.5. Sample Collection

Faecal and urine samples were collected separately in specimen bottles from school children. Each
pupil was given two clean well labeled specimen containers with screw covers, for feaces and
urine. The samples were collected between 10 am-12 noon in each of the schools, and transported
to the laboratory for analysis.
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2.6. Laboratory Analysis
2.6.1. Urine Samples Examination

All the collected urine specimens were examined in the laboratory for the presence of Schistosoma
ova using the sedimentation technique as described by Cheesbrough, (2009). The procedure
involved centrifuging 10ml of each urine specimen at 3,000 revolutions per minute (rpm) for 5
minutes to sediment the parasite eggs. At the end of centrifugation, the supernatant was discarded
and the sediment transferred onto a clean and grease-free slide, covered with a clean cover slip and
viewed under a dissecting microscope, using X10 objective to focus and X100 to examine.

2.6.2. Faecal Samples Examination

Stool samples were examined by exploiting the modified Kato technique (Teesdale & Amin,
1976). In such technique, only one gram of the collected faecal sample was taken and pressed
through the standardized sieve with small meshes. The sieved stool sample was calibrated via
small disposal syringe, which estimated to hold only 25 milligram of the sieved faecal sample. The
sieved calibrated faeces then pressed out onto a clean glass-slide, and the process was repeated
three times, hence, 3 slides from each sieved stool sample were prepared. Each prepared slide was
then covered with another clear slide to form a "sandwich" and a gentle pressure was applied with
a finger until the faecal matter spread to cover an area of 20-25 mm in diameter. The prepared
slides were then immediately examined under a binocular microscope.

2.7. Data Analysis

Data obtained were analyzed using SPSS for windows version 24 and the prevalence of infection
was calculated using percentages (also using the chi square test).

3. Results
3.1. Sample characteristics

A total number of 600 children aged 5-15 years consisting of 383 (63.8%) males and 217(36.2%)
females. The individuals were divided into three age groups (6 -9, 10-12 and 13-15 years),
representing 33.5%, 39.7% and 26.8% of the children, respectively.

3.2. Prevalence of S. Mansoni and S. Haematobium, According to The Study Participants’
Gender

The overall prevalence of both forms of schistosomiasis in the study area was 16.5% from the total
positives, 96 (16%) and 3(0.5%) of the pupils were infected by S. haematobium and S. mansoni
respectively. The distribution of the parasite for both genders showed that; out of 236 male pupils,
87 (22.7%) males were infected with S. haematobium, while female pupils were infected with S.
haematobium 9 (4.1%) cases were recorded out of 217 screened. On other hand the prevalence of
S. mansoni was 2 (7.7%) and 1 (2.2%) for males and females respectively. The prevalence of S.
haematobium among males was significantly higher than that among females (P < 0.05), whereas
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There was no statistically significant difference between the prevalence of S. mansoni and the
gender (p>0.05) (Table 1).

Table 1: The prevalence of Intestinal and urinary Schistosomiasis according to gender of pupils:

Gender | Number examined Number (%) Positive for Schistosomiasis
Intestinal (S.mansoni) | Urinary (S.haematobium

Male 383 2 (0.5%) 87 (22.7%)

Female | 217 1 (0.5 %) 9(4.1%)

Total 600 3(0.5%) 96 (16%)

Chi-Square 35.533, p value 0.000 for Urinary (S. haematobium)
Chi-Square 0.010, p value 0.918 for Intestinal (S. mansoni)

3.3. Prevalence of S. Mansoni and S. Haematobium, According to The Study Participant
Age-Groups

According to the study participant age-groups, the prevalence of S. mansoni only age groups 10-
12 years and 13-15 years were positive for the disease, and age groups 6 -9 years did not have the
infection. On other hand S. haematobium infection, 37 (22%) students were in the age group 13-
15 years, and the higher infestation , and the age group 10- 12 years comes next 44 (18.5%)
followed by age group 6 -9 years 15 (7.5%); this difference of age group as factor was statistically
significant (x2 = 17.9 —p value n =0.0) (Table 2).

Table 2: The prevalence of Intestinal and urinary Schistosomiasis according to age group of

pupils:
Age- group | Number examined Number (%) Positive for Schistosomiasis
Intestinal (S.mansoni) | Urinary (S.haematobium)
6 -9 years 201 0 (0%) 15 (7.5%)
10- 12 years | 238 2 (0.8%) 44 (18.5%)
13-15years | 161 1 (0.6%) 37 (22%)
Total 600 3 (0.5%) 96 (16%)

Chi-Square 17.758, p value 0.000 for Urinary (S.haematobium)
Chi-Square 1.612, p value 0.447 for Intestinal (S.mansoni)

4. Discussion

Schistosomiasis is one of the most commonly neglected tropical disease and remains a major
public health problem in many developing countries, particularly among school-aged children in
sub-Saharan Africa with serious impact on their nutritional status academic performance, and
normal growth (WHO,2015). In this cross-sectional survey, the most important results obtained
was that the prevalence of Schistosomiasis is S. haematobium. The prevalence of S. haematobium
and S. mansoni was being 16% and 0.5% respectively. The findings were similar to the study
conducted in the Um-Asher area the overall prevalence of S. heamatobium (12.9 %) while for S.
mansoni was (2.9 %) (Hamza et al.,2018).

A lower prevalence rate of S. mansoni in this study showed compared to the research findings
reported in other areas of Sudan , 51.5% among school children in Southern Sudan, in Lui (West
Equatoria region), while the prevalence of S. haematobium was 0.0% (no cases of S. hematobium
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infection was detected ) (Deganello et al.,2007). New Halfa agricultural scheme, no infection with
S. heamatobium and there was a high infection with S. mansoni (27.4%) (Afifi et al., 2016). In this
study the variations in the prevalence may be due to some factors such as: difference in water
contact habit, toilet utilization and ecological distribution of snails in the study area (low land and
hot) this made low availability of vector snails; however the snail (Biomphalaria pfeifferi)
responsible for the transmission of S. mansoni infection is more prevalent in areas 2000 m above
sea level and the optimal temperature for its development and survival is around 25°C. Above
30°C snail mortality increases (Brooker,2007).

The present study shows that it was gender and age dependent. The prevalence of infection for
males was higher than females (Amuta and Houmsou, 2014; John et al., 2008; Raso et al., 2005,
Nyati-Jokomoa and Chimbarib, 2017). This result could be due to the fact that males make more
frequent contact with water than females because in traditional Sudan settings, females are mostly
associated with indoor activities than males. The males are fond of going into the streams and
ponds to swim, bath, fishing, and irrigation, thereby becoming more exposed to the snail
intermediate hosts (cercaria) in such water bodies.

The age group 13-15 was found to be higher student’s infection with S. hematobium, while the
age-group with the highest prevalence of S. mansoni was 10-12 years, this shows that the
prevalence of infection increased from younger to older pupils. In other studies reported high
prevalence Schistosomiasis among age groups (9-12) years (Tamomh et al., 2017; Ismaila and
Danlami, 2015), anther studies reported the high prevalence among the age group was 10-14years
(Nmorsi et al.,2005; Sarkinfada et al.,2009). In addition, the study found a significant difference
between three age groups (6-9, 10-12, and 13-15 years). The finding similar result was reported
by Senghor et al (Senghor et al., 2014).

5. Conclusion

The present study shows that children at both genders are at risk of schistosomiasis transmission,
because schistosomiasis is still prevalent in the study area among school those children. 22.7%
males were found to be positive for S. haematobium, while 4.1% out of 217 female pupils screened
were infected with S. haematobium. On other hand the prevalence of S. mansoni was 7.7% and
2.2% for males and females respectively. The highest prevalence was noted from 13-15 years age
group, of the children and the male pupils was reported higher prevalence than the female pupils
in the study area.

This study shows the schistosomiasis Control Program of the Bahary locality need an integrated
control program to reduce the prevalence. Such a program should include health education
program and mass treatment for all basic schools in the study area, in addition to that will be
applied methods to control the intermediate snail host.
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