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ABSTRACT

Schistosomiasis is the world's second-largest parasitic endemic caused by trematodes of the genus Schistosoma. The 
aim of this study was to determine the prevalence of urinary schistosomiasis among school children in two areas, 
peri-urban and urban, in the commune of Abeche. A parasitological survey was carried out among school children 
in the town of Abeche. Parasitological analyses were carried out at the Abeche Provincial Hospital laboratory and the 
Chemistry and Microbiology Laboratory of the institute National superior the sciences and technology d'Abeche. 
The method used for parasitological analysis was centrifugation. A total of 723 pupils aged 5 to 15, 587 boys (81.18%) 
and 136 girls (18.82%) from 5 elementary school in the peri-urban area and 4 elementary school and 2 secondary 
schools in the urban area, took part in the study. The overall prevalence of Schistosoma haematobium schistosomiasis 
was 23.24%. Prevalence was 25.7% in boys versus 12.5% in girls (P<0.05). The prevalence of the peripheral zone 
was 29.2%, and that of the urban zone, Schistosoma haematobium infection, was (11.5%) P<0.05. The difference in 
prevalence is statically significant. The group prevalence of subjects in the (5-10) age group was (19.2%) and that 
of the (11-15) age group was 26.8%. The difference was not statically significant (P>0.05). Of the infested pupils, 
100% were treated with 40 mg/kg praziquantel. Bilharzia is present in this city, and intensifying health education 
campaigns among the population would help delay the onset of this parasitosis and enable the authorities to set up 
a national helminthiasis control program.
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INTRODUCTION

Schistosomiasis or bilharzia is a water-dependent parasitic disease 
prevalent worldwide, especially in sub-Saharan Africa [1]. In 2017, 
WHO estimated that 250 million people were affected by the disease 
in 52 countries worldwide, and 800,000 deaths were recorded 
annually [2]. Second only to malaria in tropical and subtropical 
regions, schistosomiasis is a real public health problem in endemic 
countries, including 42 in Africa [2-4]. Some studies have shown 
that nearly 800 million people worldwide are exposed to the 
disease [5]. Schistosomiasis has been associated with growth failure, 
malnutrition, cognitive impairment and reduced work capacity, 
and is transmitted by freshwater molluscs as intermediate hosts 
[6,7]. Many studies confirm that the distribution of schistosomiasis 

is strongly linked to the physical environment, such as hydro-
agricultural developments, which create a context favorable to the 
development of this disease [8,9]. The highest prevalence rates are 
recorded in tropical and subtropical regions, among communities 
living along rivers [10-13].

To date, no national survey has been carried out in Chad to assess 
the distribution of urogenital bilharziasis throughout the country, 
and even less so in Ouaddaï province. In other regions, a few 
studies have been carried out on this subject; for example, urinary 
schistosomiasis prevalence rates of 26.4%, 24.9% and 39.2% have 
been found respectively in N’Djamena in the Sahelian zone, in the 
Torrock and Rong population in the Sahelo-Sudanian zone, in the 
population living around the Ounianga lakes in the Sahara [14-
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16]. In addition, recently 55% haematuria rate was reported due 
to Schistosoma haematobium infection in school-age children in the 
Salamat region of Sudanian [17].

The aim of this study is to determine the prevalence of urinary 
schistosomiasis in urban and peri-urban areas in the commune 
of Abeche, which has not previously been documented in the 
transmission of this disease, and to establish the main risk factors 
associated with this transmission.

MATERIAL AND METHODS

Material

Study area: This study was conducted in the commune of Abeche, 
located between the 10th and 15th degrees North latitude and the 
13th and 24th degrees East longitude in eastern Chad (Figure 1).The 
annual rainfall in this area ranges from 200 mm to 800 mm [18]. 
There are two seasons, the dry season runs from October to June 
and the rainy season runs from July to September [19]. Inhabitants 

of this area were around 178896 [20]. Among the 28 areas of Abéche 
health district, 20 are urban and 8 are suburban [21]. Many Urinary 
Schistosomiasis cases were reported in Abéché health district (Pers. 
Comm). However, no preventive chemotherapy was implemented 
yet in this area [22]. About Eleven schools were chosen for this 
study, five suburban primary schools and six urban schools (four 
primary schools and two secondary schools) (Table 1).This cross-
sectional prospective study was conducted from December 2020 
to May 2022.

Ethics statement: Before data collection, ethical clearance that 
approving this protocol study was obtained from the National 
Bioethics Committee of Chad, under N°004PT/PM/MESRI/
SE/SG/CNBT/SG/2023. Sampling survey authorizations were 
obtained from the health Sub-division delegates of Ouaddaï and 
the National Education and Civic Promotion delegates of Ouaddaï. 
Parasitology experiences undertaken in the Laboratory of Abeche 
Sub-division hospital, received the authorization of the related 
Director. School children, teachers and parents were sensitized 
about the purpose of the study and parental consent was obtained.

Figure 1: Study area showing urban and suburban schools in Abéché Commune [22]. Source: BD Geomena & données de terrain, mars 2023 (BD 
Geomena & field data, March 2023); Réalisateur (Director): Bessingar Roland, mars 2023 (Bessingar Roland, March 2023). Note: ( ) Ecole en 
milieu urbain (School in urban area); ( ) Ecole en milieu periurbain (School in peri-urban area); ( ) Route secondaire (Secondary route); (—) 
Route principale (Main route); (—) Limite des arrondissements (Boundary of districts); ( ) Zone d’étude (Study zone).

Table 1: Schools locations in Abéché commune.

Schools locations Schools name Dates of collection

Suburban primary schools

Renaissance 16 December 2020, 24 and 25 May 2022

Kinine 17 December 2020

Djabaye 11 December 2020 and 22 November 2021

Kamina 23 December 2020

Djatinié 02 December 2021

Urban primary schools

Foyer 02 December 2021

Gendarmerie 21 December 2020

Amitié 09 December 2020

Abouna Adam 15 December 2020

Urban secondary schools 
Ben Rachid 23 December 2021

Boustane 25 December 2021
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Subtotal 1                 5 Schools 480 82 (17.1)b 398 (82.9)a 0.0001

Urban 
areas

Foyer 30 8 (26.7)b 22 (73.3)a 0.0007

Abouna-Ad 33 3 (9.1)b 30 (90.9)a 0.0001

Amitié 27 2 (9.1)b 25 (92.6)a 0.0001

Ben-Rachid 41 14 (34.1)b 27 (65.9)a 0.007

Boustane 57 18 (31.6)b 39 (68.4)a 0.0002

Gendarmerie 55 9 (16.4)b 46 (83.6)a 0.0001

Subtotal 2                 6 Schools 243 54 (22.2)b 189 (77.8)a 0.0001

Total (N)                   11 Schools 723 136 (18.8)b 587 (81.2)a 0.0001

Note: N
i
-Total number of children in schools i; N

1
-Number of girls; N

2
-

Number of boys ; a and b difference is statically significant, a  being the 
highest value and b the lowest value.

Prevalence and associated risk factors of urinary 
schistosomiasis

Of the 723 analyzed urines, 168 (23.23%) were containing at least 
one egg of Schistosoma haematobium, 28 (11.52%) urine infections in 
pupils of Urban schools and 140 (29.2%) urine infections in pupils 
of Suburban schools (Table 3). Among the 168 infected urines, 17 
(12.5%) were belong to girls and 151 (25.7%) were belong to girls; 
66 (19.2%) were aged between 5 years and 10 years old and 102 
(26.8%) were aged between 11 years to 15 years old. A significant 
difference in the urine infection rate was found between the schools 
locations (p<0.0001), genders (p<0.0001) and age groups (p=0.0167) 
(Table 3). Among school children living in urban areas, urine 
infection rate were similar between genders (P=0.2) and age groups 
(P=0.05). However, among school children living in suburban areas, 
a significant difference were found in urine infection rate, between 
genders (p=0.003) and age groups (p=0.002) (Table 3).

Table 3: Schistosoma haematobium egg excretion rates by age group and 
gender age groups and genders: intra-living environment analysis.

Schools 
locations 
features

Genders

Numbers 
of pupils 
examined 

(Ne)

Number 
of pupils 

parasitized 
Np (%)

P-value

Urban
 

Girls 54 4 (7.41)

0.2Boys 189 24 (12.70)

Subtotal 243 28 (11.52)

Age ranges Ne Np (%)

(5-10) 84 5 (5.95)

0.05(11-15) 159 23 (14.47)

Subtotal 243 28 (11.52)

Suburban

Genders Ne Np (%)

Girls 82 13(15.85)

0.003Boys 398 127 (31.91)

Subtotal 480 140 (29.16)

Age ranges Ne Np (%)

(5-10) 259 61(23.55)

0.002(11-15) 221 79 (35.75)

Subtotal 480 140 (29.16)

Study population: School children are the most affected and 
exposed population to urinary schistosomiasis in Sub-Saharan 
African [12]. Male or female school children, between 5 years and 
15 years old who have been resident for at least six months in study 
areas, have obtained parental consent and have not received any 
chemotherapy treatment 3 months before were included in this 
study.

In each school, targeted school children were randomly selected, 
then submitted to oral questions to assess their exposition to 
associated risks factors of the diseases. The questions asked include 
the gender, the education levels, the presence or not of latrines at 
home, the access or not to drinking water, whether or not their 
habitat were close to the river and whether or not they use river for 
swimming, washing plates or doing laundry. Thereafter, each pupil 
received 60 mL of sterile transparent container with a cap, labeled 
with a unique number. The pupils were carefully instructed on how 
to dispense mid-stream urine into the sample container [23]. All 
the urine samples were collected and conserved at around -20℃ 
with in isothermal cooler until use.

Methods

Parasitological analysis: In the Laboratory, visual aspect of each 
urine sample was exanimated to detect the presence or absence 
of macro haematuria. Thereafter, eggs of Schistosoma haematobium 
were detected using eggs concentration technique [24]. Briefly, 10 
mL of each urine sample was centrifuged at 1,000 rpm for 10 min. 
The different pellets obtained were separately putting between slide 
and coverslip, and then observed with a microscope at 10X then 
40X. The pupils that were positive to Urinary schistosomiasis were 
immediately received Praziquantel (PZQ) as recommended [23].

Statistical analysis: Data on oral questionnaires and parasitological 
analysis were entered into Microsoft Excel and loaded into SPSS 
version 20.0 (IBM). The Pearson Chi-Square (χ2) test was used to 
compare differences in prevalence between age groups, gender, and 
school location and associated risk factors. Statistical significance 
was set at p<0.05.

RESULTS

Data on study population

A total of 723 pupils were included in this study, 243 (33.6%) were 
from urban schools and 480 (66.4%) from suburban schools. Of 
the 723 pupils included, 136 (18.8%) were girls and 587 (81.2%) 
were boys. A significant difference was obtained between male and 
female of urban schools (P<0.001) and suburban schools (P<0.001) 
(Table 2).

Table 2: Distribution of schoolchildren in urban and suburban schools of 
Abéché Commune.

Schools 
locations

Schools 
names

Ni

Gender

P-valueGirls             Boy

N1
 (%)               N

2
 (%)

Suburban 
areas

Kinine 47 15 (31.9)b 32 (68.1)a 0.0004

Kamina 44 3 (6.8)b 41 (93.2)a 0.0001

Renaissance 162 32 (19.8)b 130 (80.2)a 0.0001

Djatinié 81 14 (17.3)b 67 (82.7)a 0.0001

Djabaye 146 18 (12.3)b 128 (87.7)a 0.0001
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to drinking water, 712 (98.47%) said that they bathed in the river, 
713 (98.61%) said that they doing laundering or washing plates in 
the river and 459 (63.48%) said that they living close to the river. 
The infection rate were similar between school children who said 
that they had latrines at home (23.65%) and those who said that 
they did not have latrines at home (5.88%) (P=0.08). The infection 
rate were similar between school children who said that they had 
access to drinking water (24.79%) and those who said that they did 
not have access to drinking water (20.08%) (P=0.16). The infection 
rate were similar between school children who said that they doing 
laundering or washing plates in the river (23.42%) and those 
who said that they did not doing laundering or washing plates 
in the river (10%) (P=0.47). The rates of infected urines differed 
significantly between school children who said that they bathed in 
the river (22.61%) and those who said that they did not bathing in 
the river (63.6%). The rates of infected urines differed significantly 
between school children who said that they living close to the river 
(32.68%) and those who said that they did not living close to the 
river (6.82%) (Table 5). 

Table 5: Main risk factors for urinary schistosomiasis.

Settings
Children’s 
respond

Number 
of students 

recorded (%)

Number 
of students 

parasitized (%)
P-value

Latrines in 
the home

Yes 706 (97.6) 167 (23.65)
0.08

No 17 (2.35) 1 (5.88)

Total 723 (100) 168 (23.23)

Access to 
drinking 

water

Yes 484 (66.94) 120 (24.79)
0.16

No 239 (33.05) 48 (20.08)

Total 723 (100) 168 (23.23)

Swimming in 
the marigots

Yes 712 (98.47) 161 (22.61)
0.006

No 11 (1.52) 7(63.64)

Total 723 (100) 168 (23.23)

Laundry, 
dishes

Yes 713 (98.61) 167 (23.42)
0.47

No 10 (1.38) 1(10)

Total 723 (100) 168 (23.23)

Neighbouring 
water courses

Yes 459 (63.48) 150 (32.68)
0.0001

No 264 (36.51) 18 (6.82)

Total 723 (100) 168(23.23)

Note: (%)-Percentage of infection rate.

The study also showed that infestation rates varied according to 
gender, age group and living environment (Table 3). Indeed, 
boys were more often infested than girls (25.72% vs. 12.50%) 
were, younger school children less parasitized than their elders 
(19.24% vs. 26.84%) were, and peri-urban dwellers more infested 
than urban dwellers (29.16% vs. 11.52%). Taking into account the 
living environment, it appears that the differences in prevalence 
of urinary bilharzias are noted above between genders on the one 
hand and age groups on the other, now only concern the suburban 
area (Table 3). 

Although almost all students (706 or 97.65%) reported having 
home latrines, a good proportion (23.65%) tested positive for 

Setting/
Modality

Genders Ne Np (%)

Girls 136 17 (12.50)b

0.0001Boys 587 151 (25.72)a

Total 723 168 (23.23)

Age ranges Ne Np (%)

(5-10) 343 66 (19.24)b

0.0167

(11-15) 380 102(26.84)a

Schools 
locations

Ne Np (%)

Suburban 480 140 (29.16)a

Urban 243 28 (11.52)b

Total 723 168 (23.23) 0.0001

Note: Ne-Number of pupils examined, Np-Number of parasitized 

Among the 168 infected pupils, 147 (23.6%) were in primary 
schools and 21 (21.2%) in secondary schools. In primary schools, 
the number of infected pupils varied from 2 (3.9%) to 48 (33.3%); 
the most infected pupils were in Class 5 and the less infected 
in Class 1. A significant difference in urine infections rate was 
found between pupils of primary classes (p<0.0001). In secondary 
schools, the number of infected pupils varied from 4 (11.1%) to 
5 (29.4%); the most infected pupils were in From 5 and the less 
infected in From 1. Urine infection rate was similar between pupils 
of secondary classes (p=0.2) (Table 4).

Table 4: Urine Infection rate of Schistosoma haematobium eggs in different 
education levels.

Education levels
Number 
of pupils 
examined

Number 
of pupils 

parasitized 
(%)

P-value

Primary

Class 1 51 2 (3.9)a

<0.0001

Class 2 76 5 (6,.6)c

Class 3 71 16 (22.5)ab

Class 4 111 22 (19.8)b

Class 5 144 48 (33.3)a

Class 6 171 54 (31.6)a

Subtotal             Class 1 to 6 624 147 (23.6)

Secondary

From 1 36 4 (11.1)

0.2
From 2 20 6 (30.0)

From 3 26 6 (23.1)

From 4 17 5 (29.4)

Subtotal              From 1 to 4 99 21 (21.4)

Total                   10 723 168 (23.24)

Note: (%)-Percentage, a and b in line indicate that the difference is statically 
significant, a being the highest value and b the lowest value.

Among the 723 school children questioned, 706 (97.6%) said that 
they had latrines at home, 484 (66.94%) said that they had access 

individuals, (%)-Percentage of infection rate, the different letters a and 
b  in line indicate that the difference is statically significant, a being the 
highest value and b  the lowest value.
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parasites. This infection rate is only relatively (p=0.08) higher than 
that of pupils parasitized by S. haematobium but without a home 
latrine, i.e. 5.88%; thus the presence of a latrine does not seem to 
reduce S. haematobium infestation. Children living close to a stream 
(459 pupils, 63.49%) were significantly (p=0.0001) more likely 
to be carriers of S. haematobium eggs (32.68%) than those living 
further away, 264 (6.82%). Almost all school children 712 (98.48%) 
said they bathed in marshes; of these, 161 (22.61%) eliminated S. 
haematobium eggs. Paradoxically, of the 11 (1.52%) pupils who said 
they did not bathe in the marshes, 7 (63.64%) were infested with S. 
haematobium. Having drinking water at home didn't seem to reduce 
the prevalence of S. haematobium schistosomiasis in school children 
either, since among those who said they had drinking water, 24.79% 
had eliminated eggs of this parasite; a proportion statistically equal 
to 20.08% was that of children affected but without a drinking 
water supply. Similarly, the proportion of children (23.42%) 
reporting that they washed their clothes in ponds and eliminated 
parasite eggs was not statically different (p=0.47%) from that of 
children (10%) reporting that they did not use this practice but still 
carried S. haematobium (Table 5).

DISCUSSION

The aim of this study was to determine the prevalence of urinary 
schistosomiasis in peri-urban and urban school children in the 
commune of Abéché, in the Sahelian zone, and to identify the 
main risk factors associated with transmission of this parasitosis. In 
the course of this work, 168 of the 723 participants sampled were 
infested with Schistosoma haematobium, giving an overall prevalence 
of 23.24%. This prevalence is comparable to the 26.85% obtained 
in N'Djaména (also in the Sahelian zone), Chad by Hamit et al. 
[14]. On the other hand, it is lower than the 55% obtained by 
Vislosky et al. in the Salamat province of Chad [17]. This difference 
in prevalence could be explained by the geographical position 
of Salamat. Indeed, Salamat province is located in the Sudanian 
zone, and is therefore much more watered; it has both perennial 
and temporary watercourses. Compared with other countries, the 
prevalence of 23.24% is lower than those obtained in Cameroon 
in the humid tropical southwest by Green et al. and Sumbele 
et al., i.e. 31.5% and 32.6% respectively [25,26]. Overall, boys 
were significantly more infested (27.4%) than girls (12.5%); this 
difference can only be observed in suburban areas. This finding, 
also made by Sengor, Dankoni et al. and Hamit et al. respectively in 
rural Senegal, Kékem (West Cameroon) and N'Djaména (Chad), is 
contrary to that made by Tagajdid et al. in Morocco and in Benin 
by (30) Ibikounlé et al.; the latter authors noted that girls and boys 
were infested in the same way, i.e. with no significant difference 
[14,27-30]. In the present work, this result indicates that peri-urban 
communities reside in environments heavily contaminated by S. 
haematobium. Indeed, given the growing urbanization of the Abéché 
commune, sanitation work and improved living conditions would 
reduce the rate of schistosomiasis infestation [31].

The low prevalence of urinary schistosomiasis among girls may 
be linked to local customs, which keep girls more occupied with 
domestic activities, unlike boys, who have more free time and engage 
in swimming and other extracurricular activities, leading them to 
frequent marigots and other waterholes. What's more, feminine 
intimacy is said to discourage girls from bathing in the presence of 
boys [32]. The absence of a statistically significant link between the 
presence of urinary schistosomiasis and the presence of drinking 

water in the home, on the one hand, and between prevalence 
and the presence of latrines, on the other, is essentially due to the 
failure of school-age children to observe basic hygiene measures 
[13,14]. This observation corroborates the results of KiKi-barro et 
al. in Ivory Coast [33]. In addition, proximity to watercourses and 
bathing in marigots were found to be risk factors for schistosomiasis. 
This observation corroborates that of Adoubryn et al. in Mali [34]. 
In order to combat this disease effectively, we agree with Oyono 
et al. that chemoprevention campaigns should be organized on a 
regular basis, following a well-defined timetable by the Ministry of 
Public Health [35]. It would also be important to set up a national 
program to combat schistosomiasis and intestinal helminthiasis.

Limitations of the study 

The examination must be repeated on 3 urine samples spaced 
several days apart, as the excretion of parasite eggs is very often 
intermittent. We worked only on a single sample. Non-application 
of internal quality control for slide reading data; 24 hour urine: all 
24-hour urine must be collected in a clean bottle and processed as 
soon as received, within 20 min.

CONCLUSION

The present study reveals that urinary schistosomiasis is well 
established in Abeche and, in particular, does a real public 
health problem in Chad in general, deserve greater attention. Its 
distribution is uneven between urban and peri-urban environments. 
The infestation of school children is closely linked to the hygienic 
and environmental conditions favorable to the development 
of intermediate hosts, and to the dissemination of Schistosoma 
haematobium eggs. The fight against this disease calls on the public 
authorities to set up a national program to combat schistosomiasis, 
whose mission will include raising public awareness, organizing 
ongoing screening surveys and treatment campaigns, and 
developing drinking water supply points.
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