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ABSTRACT

A

n interventional study was conducted in rural
areas Kosti Locality- White Nile State, Sudan during
the period from (June 2011- March 2014). Study aims
to determine the prevalence of Schistosoma
haematobium among pupils, to identify the most
affected age group and to assess the Impact of these
interventions on prevalence of Schistosoma
haematobium. A total of 400 pupils were interviewed
using questionnaire to assess knowledge as a factor
related to schistosomiasis. The prevalence of infection
was significantly higher among boys than girls (P ≤
0.05). No significantly different between age groups,
and between the study areas, Umm-hani (1.95%) and
El-tawella (1.1%) but in El-hamaraya it was
significantly different (9.67%). The interventions
(mass treatment, health education and snail control)
reduced the prevalence of schistosomiasis in the study
areas 15 months after interventions at Umm-hani and
El-tawella. Mass treatment and snail control showed
erratic results at Al-hamaraya. The study concluded
that the interventions (mass treatment and health
education) were effective to reduce the prevalence of
S. haematobium than (mass treatment and snail
control).
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BACKGROUND

Schistosomiasis is an acute and chronic disease caused by blood flukes (trematode worms) of the genus Schistosoma (1). The term
human schistosomiasis includes a complex group of acute and chronic parasitic infections caused by mammalian water borne blood flukes
Schistosoma (2) (3) (4) causing schistosomiasis (Bilharziasis). Globally, schistosomiasis ranks second among parasitic disease of socioeconomic and public health importance and is found in 48 countries of Africa (5). The 2011 estimated population at risk of schistosomiasis
has increased to 770 million, based on changing demographic in endemic countries and anthropogenic changes to the environment
occurring via water project development (6). The risk for schistosomiasis is widespread, especially in the major irrigation systems in the
Gezira area between the Blue and White Nile rivers. In the country, 5 million people are infected by schistosomiasis. Urinary
schistosomiasis is caused by S. haematobium in Sudan (7). Though, the disease is endemic throughout all populated areas of Sudan except
the province of Red Sea, S. haematobium is predominant in the north and west (8). Schistosomiasis is the most prevalent parasitic disease in
Sudan, with twenty-four million people at risk, 5 million cases of infection and a prevalence rate of 20% (9). However, the infection is
prevalent in areas that have a reservoir of human infection, the presence of an intermediate Bulinus species snail host and the poor
socioeconomic conditions or poor sanitation that allow urinary contamination of local freshwater (10). The prevalence rises rapidly from the
age when youngsters begin to wander a field. The peak prevalence and intensity of infection occur in children aged (10-14) years (3) (4). It
is estimated that 400 million school-age children are infected with schistosomiasis (11). In some endemic areas, the rate of symptomatic
infection is lower in females than in males and infections peak in individuals aged 10-15 years. The prevalence is significantly high among
male compared with female (7). The prevalence in this group may approach 100% (12) (13) (7). In endemic areas, schistosome infection is
first acquired in early childhood and infection increases in prevalence and intensity with age, peaking in the age group of 15- 20 years (14).
Different ways to prevent transmission of infection or reduce the likelihood of heavy infection includes: Reduction or elimination
of intermediate host snail (15) (14). The most practical approaches to control appear to be, in the short term, provision of periodic drugs to
limit intensity of infection and morbidity (15).
II. MATERIAL AND METHODS
Study design: An interventional study among pupils was conducted in three areas during period from June 2011- March 2014.
Study area: Locality of Kosti - White Nile State. The Location and Border for Locality of Kosti lies between longitude 13.12- 13.40° E and
between latitude 13.39- 32.45° N, and at Altitude 382 m above sea level. The work was executed in Umm hani, El-tawella and Elhamaraya. In Umm hani, the work conducted was mass treatment and health education, in El- tawella it was health education, while in Elhamaraya the work conducted was mass treatment and snail control using Bayluscide 83.1% WP.
Study Population: Basic school children (pupils).
Inclusion criteria: Basic school children in the age (6 to 16 years old), those lived in the study area.
Exclusion criteria: None student, Children younger than (6 years old), and above than, (16 years old).
Sample size: At the study area (two areas) four basic schools were selected according to the burden of schistosomiasis in Kosti locality. The
number of pupils in these schools were 1425 individuals, and the sample size (382) pupils were determined using the following formula. n
= z2. (pq) /d2
Where:
n = Sample Size,
z = the value of the standard normal variable corresponding to is 95% level of significance (1.96),
p = Expected prevalence (46 %), q = 1 – P (0.54),
d = marginal error (0.05) (1.96)2. (0.5)(0.5)/(0.05)2 = 381.6 = 386
The sample then completed to 400 pupils, (200) pupils in Umm hani (two school) and (200) pupils in El-tawella (two school). However (98)
pupils were added to sample size at El-hamaraya (all pupils in the Khalwa) (Table 1).

Table (1) showed the sample size of 498 pupils as distributed in the study area.
El-tawella schools
Um hani schools
Boys
Girls
Boys
Girls
N
S
N
S
N
S
N
S
Second
71
19
67
18
75
22
51
15
Third
73
20
63
17
66
19
54
16
Fourth
75
20
77
21
72
21
59
17
Fifth
64
17
47
13
52
15
52
15
Sixth
58
16
39
10
55
16
51
15
Seventh
56
15
53
14
43
14
52
15
Total
397
107
346
93
363
107
319
93
498
200
200
N = number of pupils in each class.
S = Sample size.
Class room

El-hamaraya Khalwa
Boys
Girls

Selected all pupils

83

15
98

Sampling technique: Proportional sampling was done based on the number of students in each class of the six classes. 107 boys and 93
girls in each study area from the total pupils and 83 boys and 15 girls at El-hamaria (Khalwa), then were nominated and interviewed using a
predesigned questionnaire, from each a 10 ml sample of terminal urine was collected in a labeled clean specimen container between
10:00AM and 14:00PM according to WHO guideline; the collected samples were tested for heamaturia, using a reagent strip within
approximately 10 minutes.
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Key messages:

The completed questionnaires were verified and
checked prior to analysis for completeness and accuracy.

1.

Data was entered into Statistical Package for Social
Sciences SPSS version (16.0). The relationships between
variables were examined using the chi- square test.

2.

Data Collection:

3.

A questionnaire was used to collect the information
from the randomly selected pupils. It covers pupil’s age, sex,
and the class room. In addition also it tackles monthly income
of the family, source of water supply and latrine in the house,
knowledge and practices regarding Schistosomiasis.
Socioeconomic factor was included.

4.

1. Mass treatment:
The work was conducted in the two study areas Umm hani and
Al-hamaraya. According to pupils height as shown in table (2)
the dose was determined and the drug Praziquantel was used
(2). Pupils were treated once during the study with a single dose
of Praziquantel in Umm hani schools (200) and Al-hamaraya
Khalwa (98) using the height measure.

The school baseline survey was conducted in June
2011, random samples of the 400 pupils (subjects) were
nominated, and then each one was interviewed using a
questionnaire. In addition, all pupils in “El-hamaraya Khalwa”
were taken as part of this study.
From each subject (498), a 10-ml sample of terminal
urine was collected in a labeled clean specimen container. The
samples were collected between 10h: 00 and 14h: 00 (16) (7).
The collected samples were tested for heamaturia, using a
reagent strip within approximately 10 minutes (16). Those
reflected positive reactions were subjected to further criterion of
centrifugation and sedimentation to check the eggs presence or
not, using a microscope at 10x magnification (16) (17) (7) (18).

Health education training:
The objectives of this training: by the end of training (three
days) the participants (teachers) should be able to:
1. Define schistosomiasis.
2. Describe its mode of transmission.
3. List population groups at higher risk to the disease.
4. Disease
necessary
measures
to
control
schistosomiasis among school children and the
general population.
5. Participant in health days through health education
and schistosomiasis treatment.
Health education of students:
Objectives of teaching: by the end of the programme the children
should be able to:
1. Define schistosomiasis.
2. Describe its mode of transmission.
3. Identify signs and symptoms of the disease.
4. Adopt healthy behaviors to protect themselves against
the causal agents.
Duration of the programme: 15 minutes every Thursday for
four months.
Teaching methods: Teaching verbally and illustrations on
posters.
Teaching materials: Posters.

Table (2) Recommended drug and dosages in curative
chemotherapy interventions:

INTERNATIONAL JOURNAL FOUNDATION

2. Health education:
Health education programme was conducted in two of the study
areas Umm hani and El-tawella. Two schools in each area were
selected, the school teachers (8) two teachers in each school
were nominated by their school administration, one of them
teacher of science in class eight.

Avoid playing and swimming in the canals or White
Nile.
Use latrine to urinate or defecate to avoid
contaminating water sources.
Go to the doctor at the onset of symptoms (blood in
urine and/or stool).
Follow the instruction of health worker to using the
treatment.

Assessment and evaluation: all children were evaluated using
pre and post questionnaire to assess the knowledge about
schistosomiasis.

Baseline survey:

Interventions:

ISSN NO : 2456-1045

No
1
2
3
4
5
6
7

Height (cm)
94- 109
110- 124
125- 137
138- 149
150- 159
160- 177
≥ 178

Dose/ Praziquantel
1 tablet (600 mg).
1 ½ tablet (900 mg).
2 tablet (1200 mg).
2 ½ tablet (1500 mg).
3 tablet (1800 mg).
4 tablet (2400 mg).
5 tablet (3000 mg).

Source: (WHO, 2006a).

1.

Snail control:
Al-hamaraya village is located between two In Let
Channels. One in the north and the other in the south. The
village is bordered by the White Nile in the east. The two In Let
Channels and the area between them were sprayed by
Bayluscide 83.1% WP at a dose of 1 kg per 10 litres water
using Hudson Knap Sac sprayer at the volume (10 L). Each
load covers 300 meters along the In Let Chanel and river bank
to control the snails (19). The intervention was conducted once
during the study.
Evaluation of interventions:
Interventions evaluation was conducted at all
locations; the parameters for evaluation were the re-infection of
schistosomiasis among pupils at the three areas of intervention.
As well as the responses to the questionnaire at Umm hani and
El-tawella areas. For the re-infection of schistosomiasis, the
evaluation has been done through collection of urine for the
subjects (pupils) under study. Urine was collected three times
from each area. The first collection was 3 months, the second
11 month and the third 15 month after the start of intervention.
Ethics Statement:
The study proposal
Ministry of Health and
administration of the schools
consents from their parent
Locality- White Nile State.

received ethical approval from the
Ministry of Education, then
in the study areas after getting the
and school administration Kosti
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RESULTS

Table (3) Showed that the impact of various intervention upon the status of the infectious disease, S. haematobium among pupils
(boys – n = 83- 107) using urine sedimentation.
Infection Percentage
Post intervention
(1)
(2)
Age group/ year
Age group/ year
9±1
12±1
15±1
9±1
12±1
15±1

Pre- intervention
Intervention

Age group/ year
9±1
12±1
15±1

Umm-hani
Mass treatment and
Health Education

6
(14%)
n= 43

3
(9%)
n= 35

4
(14%)
n= 29

El-tawella
Health Education

4
(10%)
n= 41

1
(3%)
n= 35

4
(13%)
n= 31

El-hamaraya
Mass treatment and
Snail Control

23
(88%)
n= 26

15
(50%)
n= 30

12
(44%)
n= 27

0

0

0

1
(3%)
n= 36

0
6
(23%)
n= 26

19
(65%)
n= 29

0
13
(50%)
n= 26

0

0

1
(3%)
n=37

1
(3%)
n= 29

11
(46%)
n= 24

12
(50%)
n= 24

(3)
Age group/ year
9±1
12±1
15±1

0

0

0

0

0

0

0

0

4
(16%)
25

16
(80%)
n= 20

18
(60%)
n= 30

9
(33%)
n= 27

Table (4) Showed that the impact of various intervention upon the status of the infectious disease, S.haematobium among pupils
(girls- n= 15- 93) using urine sedimentation.

Pre- intervention

Intervention
Umm-hani
Mass treatment and
Health education
El-tawella
Health Education
El-hamaraya
Mass- treatment and
Snail Control

Age group/ year
9±1
12±1
15±1
1
(4%)
n= 27

1
(3%)
n= 33

1
(3%)
n= 33

0
n= 32

1
(3%)
n= 29

0
n= 32

6
(86%)
n= 7

8
(100%)
n= 8

-

Infection Percentage
Post intervention
(1)
(2)
Age group/ year
Age group/ year
9±1
12±1
15±1
9±1
12±1 15±1
0

0

0

0

1
(25%)
n= 4

4
(50%)
n= 8

1
(3%)
n= 33
0

0

(3)
Age group/ year
9±1
12±1 15±1

0

0

0

0

0

0

0

0

0

0

0

0

-

-

4
(50%)
n= 8

-

-

3
(60%)
n=5

Urine reagent sedimentation technique:
Table (5) showed that the prevalence of S. haematobium in the pre-intervention the prevalence was not significantly different (P ≤ 0.05) in
the study area, between Umm-hani (1.95%) and El-tawella (1.1%) but in El-hamaraya was significantly different (9.67%). While the result
after intervention the prevalence was not significantly different (P ≤ 0.05) in the study areas, between Umm-hani (1.1%) and El-tawella
(0.71%) but in El-hamaraya was significantly different (4.29%), however the prevalence was decreased to (1.1%), to (0.715) in El-tawella
and to (4.29%) in El-hamaraya. In the second post intervention the prevalence was not significantly different (P ≤ 0.05) in the study areas,
between Umm-hani (0.71%), El-tawella (0.71%) but in El-hamaraya was different (7.11%) prevalence was equally in El-tawella (0.71%)
and Umm-hani (0.71%), so was high in El-hamaraya (7.11%). Lastly in the third post intervention the prevalence was not significantly
different (P ≤ 0.05) in the study area, between Umm-hani (0.71%) and El-tawella (0.71%) but in El-hamaraya was significantly different
(7.91%).
Table (5) Impact of various intervention upon the status of the infectious disease, S. haematobium among pupils (girls- 16 - 93) using
urine sedimentation. Percentage data transformed to √
. Actual percentage between parentheses.
Intervention

Pre-intervention

(1)

Infection Percentage
Post intervention
(2)

(3)

Umm-hani:Mass treatment and Health
education

1.95a
(3)

1.1 a
(1)

0.71 a
(0)

0.71 a
(0)

El-tawella:Health education

1.1 a
(1)

0.71 a
(0)

0.71 a
(0)

0.71 a
(0)

El-hamaraya:Mass treatment and Snail control

9.67 b
(93)

4.29 b
(25)

7.11 b
(50)

7.91 b
(62)

SE ±
CV %

0.28
9.59

1.21
103.36

0.0001
0.00

0.0001
0.00
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Means in the same column followed by the same letter(s) are not significantly different according to Duncan’s Multiple Range Test (DMRT)
at (P ≤ 0.05).
Table (6) showed that the prevalence of S. haematobium in the pre- intervention survey the prevalence was not significantly different (P ≤
0.05) in the study areas, Umm-hani (3.45%) and El-tawella (2.93%) but in El-hamaraya was significant by different (7.72%) compared to the
pervious areas i.e Umm-hani and El-tawella. However, the same result was repeated in all post intervention periods.
Table (6) Impact of various intervention upon the status of the infectious disease, S.haematobium among pupils (boys- 82- 107) using
urine sedimentation. Percentage data transformed to √
. Actual percentage between parentheses.

Intervention

Pre- intervention

(1)

Infection Percentage
Post intervention
(2)

(3)

Umm-hani:Mass treatment and Health
education

3.45 a
(12)

0.71 a
(0)

0.71 a
(0)

0.71 a
(0)

El-tawella:Health education

2.93 a
(7)

1.1 a
(1)

1.48 a
(2)

0.71 a
(0)

El-hamaraya:Mass treatment and Snail control

7.72 b
(60)

6.70 b
(46)

6.01 b
(37)

7.51 b
(57)

SE ±
CV %

0.53
19.5

0.49
30.1

0.46
29.3

0.54
31.2

Means in the same column followed by the same letter(s) are not significantly different according to Duncan’s Multiple Range Test (DMRT)
at (P ≤ 0.05).
Table (7) showed that the level of disease infection was higher among pupils to whom the disease was known than among those to whom the
disease was unknown, at Umm-Hani, at pre- intervention. While the result at El-Tawella was similar among the two groups in the known
and the unknown. At the post- intervention the level of disease infection was decreased to nil at both sites. So, there was no clear association
between infection and knowledge.
Table (7) Impact of various interventions upon the status of the infectious disease, S. haematobium among pupils (168 - 200) using
urine sedimentation - with relation to Knowledge about schistosomiasis.

Intervention

Infection percentage –
Pre-intervention.
Known
Unknown
6

Umm-Hani:
Mass treatment and Health
education

10

(7%)

(9%)

n= 88

n= 112

Infection percentage - Post intervention (3).
Known

Unknown

0

0

n= 160

n= 8

P.value = 0.65

El-Tawella:
Health education

No P.value

5

4

(5%)

(4%)

103

n= 97
P.value = 0.65
IV.

0

0

n= 137

n= 35
No P.value

DISCUSSION

Schistosomiasis is the most prevalent parasitic disease in Sudan, with twenty-four million people at risk, 5million cases of infection
and prevalence rate of 20% (9). So according to pervious reports on S. haematobium the overall prevalence of infection in the White Nile
State was found to be 12- 46% (20).
This study showed that the prevalence of infection was higher among boys than girls. In study done in White Nile State, Sudan (21)
reported the highest prevalence of S. haematobium was among boys than girls. Also (22) (23) (24) found that boys have significantly higher
intensity of S. haematobium infection than girls. However, in some endemic areas, the rate of infection was lower in females than in males
(7) (25) said the males were recorded higher prevalence rate than females. This was attributed to the greater exposure of males to the parasite
because of their water contact activities like fishing, swimming and farming in irrigation schemes (26). But other studies (27) (28) (22)
showed that there was no significant difference in the prevalence of S. haematobium infection between boys and girls. The interventions
(mass treatment, health education) were reduced the prevalence of S. haematobium in the study areas 18 months after interventions at ummHani and El-Tawella, previous studies were conducted in White Nile State, Sudan and a similar result were achieved (22) (29) (30) in Lake
Malawi and (31) in Ethiopia. Mass treatment and snail control were showed erratic results at Al-hamaraya. This may be due to the fact that
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[8]

pupils, boys and girls, visit the Nile flood for playing, fishing
and/or washing of clothes. There was no significant difference in
the prevalence of schistosomiasis between age group and this
confirming the previous work in the White Nile State, Sudan
(21) that the rate of infection was not different between groups
by age. This may be an indication that all age groups equally
exposed to infection through water contact (28). As a result of a
low level of resistance and intensive water contact when playing
and swimming (Rozandaal, 1997; Webber, 2005). However,
other studies (3) (32) (4) (7) (30) (33) (34) revealed that the peak
prevalence and intensity of infection occur in children aged (1014) years. So, the infection increases in prevalence and intensity
with age, peaking in the age group 15- 20 years (14). And the
Children of < 10 years of age had a significantly higher rate of
prevalence of S. haematobium infection than those children ≥ 10
years of age (22).
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