
 

Vol. 19(8), pp.508-519, August, 2020 

DOI: 10.5897/AJB2020.17193 

Article Number: E1037E464533 

ISSN: 1684-5315 

Copyright ©2020 

Author(s) retain the copyright of this article 

http://www.academicjournals.org/AJB 

 

 
African Journal of Biotechnology 

 
 
 
 
 

Full Length Research Paper 
 

Molecular epidemiology of schistosomiasis in Central 
River Region of The Gambia 

 

A. Mendy1,2, A. Kargbo1,3*, Y. K. E. Ibrahim1, M. E. Entonu1 and T. T. Gbem1,4 

 
1
Africa Centre of Excellence for Neglected Tropical Diseases and Forensic Biotechnology, Ahmadu Bello University, 

Zaria, Kaduna State, Nigeria. 
2
National Public Health Laboratory, Kotu Layout, The Gambia. 

3
Department of Physical and Natural Sciences, School of Arts and Sciences, University of The Gambia, The Gambia. 

4
Department of Biological Sciences, Ahmadu Bello University, Zaria, Kaduna State, Nigeria. 

 
Received 1 July, 2020; Accepted 23 July, 2020 

 

Schistosomiasis is the second most prevalent tropical parasitic disease after malaria, and one of the 
leading cause of morbidity and mortality in developing countries especially in Africa. This study was 
carried out among students, farmers and fishermen/women from four villages in the Central River 
Region of The Gambia. The aim of this study was to show the prevalence value of schistosomiasis in 
Central River Region of The Gambia. Questionnaires were administered to acquire data such as age, 
gender, prior schistosomiasis infection and treatment. One hundred and ninety-five blood and 192 urine 
samples collected from 117 females and 78 males were examined. Microscopy, ELISA and Polymerase 
Chain Reaction (PCR) techniques were used to detect and characterize schistosome isolates from the 
biological samples. Prevalence of Schistosoma haematobium was 28.7 with 41.0% in males and 23.9% 
in females. The highest prevalence value among the villages was in Brikama Ba with 53.1% while the 
age group 6-15 years had the highest prevalence of 50.0%. Schistosoma mansoni was only detected in 
Jahally village (1.5%). Schistosomiasis detection was highest using ELISA (40%) and lowest using 
microscopy (24.5%). PCR gave a 28.7% prevalence value.  
 
Key words: Prevalence, Schistosoma, diagnostic techniques, Central River Region. 

 
 
INTRODUCTION 
 
Schistosomiasis is a chronic disease also well known as 
bilharzia or snail fever, parasitic flukes of the 
genus Schistosoma cause it. It remains extremely 
prevalent in many low-income and middle-income 
countries (Steinauer et al., 2008; Colley et al., 2014; 
Adenowo et al., 2015: Oboh et al., 2018; Li et al., 2019). 
The estimated  global  prevalence  showed  that  at  least 

229 million people required preventive treatment in 2018 
and more than 97.2 million people were reported to have 
been treated (GBD, 2016; WHO, 2017, 2020). The name 
bilharzia was coined from the name of Theodor Bilharz, a 
German surgeon. He was the first to recognize the 
etiological agent Schistosoma haematobium in 1851 
while working in Cairo, Egypt (Nour, 2010).  
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Schistosomiasis is one of the neglected tropical 
diseases (NTDs) in Africa. NTDs are hidden epidemics of 
enormous health and economic significance for African 
countries (Adenowo et al., 2015; Li et al., 2019). They are 
hidden because many African countries are unable to 
establish and address the associated health issues due 
partly to inadequate resources for an appropriate 
understanding of the biological and social characteristic 
of these diseases and they have been mostly wiped out 
in the more developed parts of the World also (Adenowo 
et al., 2015). Schistosomiasis is the second most 
prevalent tropical parasitic disease after malaria, and is a 
leading cause of morbidity and mortality for developing 
countries especially in Africa (Adenowo et al., 2015). 
Adult schistosomes are white or greyish worms of 7-20 
mm in length with a cylindrical body that features two 
terminal suckers, a complex tegument, a blind digestive 
tract, and reproductive organs (Gryseels et al., 2006; 
Adenowo et al., 2015). Infection is acquired by exposure 
to fresh water that contains cercariae (the parasitic form 
that is infective for final host) released by infected snails 
(the intermediate host) (Corachan, 2002; Ntounifor and 
Ajayi, 2007). The transmission cycle needs contamination 
of surface water by excreta, specific freshwater snails as 
intermediate hosts, and human water contact (Gryseels 
et al., 2006). Numerous species of Schistosoma are 
pathogenic parasites of humans: S. haematobium is 
responsible for urinary schistosomiasis. Schistosoma 
mansoni, Schistosoma japonicum, Schistosoma mekongi 
and Schistosoma malayi are responsible for 
gastrointestinal (GI) and hepatosplenic schistosomiasis. 
Schistosoma intercalatum affects the GI tract but are 
associated with a lower morbidity. Schistosoma matheei 
and Schistosoma bovis are occasional parasites of 
human and Schistosoma incognitum may also show 
infective strains to humans (Corachan, 2002; Oboh et al., 
2018). The species differ in their final location in the 
human host, the species of the intermediate host(snail), 
the pathology they induce, and the number, size and 
shape of the eggs produced (IARC, 2012). Schistosoma 
transmission is extremely dependent on environmental 
conditions, mainly those affecting the snail host. Climate 
change modifies aquatic environments and subsequently 
the transmission and distribution of waterborne diseases 
(Mas-Coma et al., 2009). Schistosomiasis is typically 
found in poor rural communities, where fishing and 
agricultural activities are dominant. Domestic and 
recreational activities such as clothes washing, water 
fetching and swimming expose women and children to 
infection (WHO, 2017). The river Gambia is at the focus 
of activities for people living in the Central River Region 
(CRR). Folks living in these communities wash their 
clothes and take a bath in the river. This region has 
numerous fresh water bodies and the main irrigated rice 
fields of the country. The river is fresh water hence the 
high prevalence of Schistosoma in the region (Gambia 
NTD Mapping Report, 2015;  Sanneh  et  al.,  2017).  The 
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Gambian Government depends on the region to reach its 
goal of rice self-sufficient production among other 
agricultural development objectives. The high prevalence 
of schistosomiasis hamper the attainment of these goals. 
Most of the children in these regions help their parents in 
farming, when they are sick, their parents will have to 
stop farming and look after these children which lead to a 
double losses for them. Laboratories in The Gambia use 
stool to detect S. mansoni. This specie is sometimes 
challenging to detect as most people are unwilling to take 
their stool to the laboratories for testing causing late 
detection and subsequently leads to severe 
schistosomiasis. This can give rise to bladder cancer, 
damaged of organs and development issues in children 
(WHO, 2017). Earlier studies on the prevalence of 
schistosomiasis in humans were done using only 
microscopy in The Gambia (Gambia NTD Mapping 
Report, 2015). The prevalence of schistosomiasis in The 
Gambia is put at 4.3%, with a higher prevalence in the 
Central River Region (CRR) at 14.2% followed by Upper 
River Region at 9.4% (Gambia NTD Mapping Report, 
2015). The River Gambia remains fresh throughout the 
year in these two regions. The two regions also have 
several fresh water bodies and are the major irrigated 
rice fields in the country. However, all other regions apart 
from North Bank East Region (NBER) are also endemic 
for schistosomiasis (Gambia NTD Mapping Report, 2015; 
Sanneh et al., 2017). The Government of The Gambia 
needs to embark on a nationwide sensitization work 
since, the awareness level about schistosomiasis 
continues to be very low, and this may imply that a great 
deal of the Government’s pledge to schistosomiasis 
control programs is extremely needed (Barrow et al., 
2020). Microscopy as a detection tool for Schistosoma is 
not only associated with sensitivity limitation but it is also 
highly unspecific as it cannot characterize the parasite 
into species and sub-species level. To the best of our 
knowledge, no investigation/research has been 
conducted using molecular techniques or immunological 
tests in The Gambia. Molecular tools which are the most 
sensitive and specific tools will be used to detect S. 
mansoni in blood and urine. However, effective and 
efficient surveillance systems need to be put in place to 
curb the spread of this vector borne diseases across The 
Gambia (Kargbo and Kuye, 2020).  The study aims of this 
study were to show the prevalence of schistosomiasis in 
the Central River Region of The Gambia. 
 
 
MATERIALS AND METHODS 
 

Study area 
 

This study was done in the Central River Region of The Gambia 
from March to April 2017 (Figures 1 and 2). This region is divided 
into two locations, north and south. It is separated by the river 
Gambia, four villages were selected at random from both locations 
of the region; Jahally (13°33` 40.09``N 14°58’19.53``W), Wali 
Kunda (13°34` 0``N  14°53`  0``W),  Brikama  Ba  (13°32`  11.96``N
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Figure 1. Location of The Gambia in West Africa and Central River Region in The Gambia.  

 
 
 

 
 

Figure 2. Location of Central River Region in The Gambia showing the Kuntaur, Jahally, Wali 
kunda and Brikama Ba. 

 
 
 
14°55 53.78`W), Kuntaur (13°40` 14.74``N 14°53` 23.90``W). 
Children (both sex) from the ages of 6-15 were randomly selected. 
Children less than 6 years old were not included in the study. 
Farmers and Fishermen/women were also selected using simple 
random sampling. 

Sampling 
 
The sample size was calculated using the formula described by 
Thrusfield (2007). The prevalence of Schistosoma used in CRR 
was 14.2% (Gambia NTD Mapping  Report,  2015).  A  total  of  188 



 
 
 
 
samples were collected. 
 
 
Ethical clearance 
 

Ethical clearance was attained from the Scientific Coordinating 
Committee of The Gambia government and Medical Research 
Council Joint Committee. Before sample collection, permission was 
obtained from the Ministry of Basic and Secondary Education as 
well. The study was described to each participant for their 
understanding and cooperation. Moreover, an informed written 
consent form was signed by each study participant, and for the 
children, consent was obtained from their parents/guardians. 
 
 
Microscopy of urine samples 
 

Urine samples were collected in 50 ml conical tubes between the 
hours of 10.00 and 14.00 when schistosome eggs excretion is 
known to be highest (Obeng et al., 2008; Orsot et al., 2018). All the 
urine samples were examined and recorded as either clear amber, 
clear and cloudy or bloody before centrifugation for microscopy. 
These samples were examined by centrifugation technique (Ukaga 
et al., 2002). Ten ml of each urine sample was centrifuged at 1,500 
rpm) for five minutes. The supernatant was decanted and the 
sediment examined under the microscope. Pasture pipette was 
used to add two drops of the sediment to a frosted microscope slide 
and covered with a cover slip slightly without the formation of air 
bubbles. The slide was examined under the microscope at low 
magnification (x10 and x40 objective lenses) for the presence of 
eggs of S. haematobium and S. mansoni. For quality control, 
duplicate slides were prepared for all samples. An experienced 
microscopist read all the positive slides and 10% of the negative 
(Sousa et al., 2019). 
 
 
ELISA test of blood samples 
 

Blood samples were obtained by the finger prick method. The finger 
was cleaned with alcohol wipes and left for about three seconds to 
dry. Then using a pricker, the finger was pricked and gently 
squeezed to drop blood on the spots created on the filter paper. 
The spotted papers were left to dry away from direct sunlight 
packed in a sealable bag with desiccants and kept at ambient 
temperature for transportation to the Department of Biochemistry at 
Ahmadu Bello University Zaria in Nigeria. A regular paper puncher 
was used to cut 6 mm size paper discs from each filter paper and 

put in a well of the ELISA plate. To each sample in a well, 300 l of 
phosphate buffer saline (PBS) containing 0.05% Tween 20 was 
added and incubated overnight in a refrigerator at 4°C (Gruner et 
al., 2015). Fifty microliters of the elute was used to test for IgG 
antibody response directed against schistosome egg antigens using 
Schistosoma IgG ELISA Kit. The ELISA plates are pre-coated with 
Schistosoma antigens. On adding of the elutes to the plate, 
antibodies in the samples were bonded to the antigens in the test 
well during the first incubation. After washing, enzyme conjugate 
was added and incubated at room temperature to allow the enzyme 
complex to bind to the antigen-antibody complex. After a few 
washings to remove unbound enzymes, a substrate was added that 
developed a blue coloration in the presence of the enzyme complex 
and peroxide. The plate was read on an ELISA plate reader at 450 
nm with a reference filter at 620 nm (AccuDiag™ Schistosoma IgG 
ELISA Kit pamphlet). 
 
 
DNA extraction from dried blood samples 
 

A regular paper puncher was  used  to  cut  6 mm  discs  from  each 
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blood soaked filter paper and put in a labelled 1.5 ml Eppendorf 
tube. Between the cuttings, the paper puncher was cleaned with 
70% ethanol and allowed to dry to avoid contamination. 500 µl of 
phosphate buffer saline was added to the tubes and incubated 
(Lodh et al., 2013). The DNA was extracted using Quick-DNA 
Miniprep Plus Kit (ZYMO RESEARCH) according to the 
manufacturer’s protocol. The DNA concentration was measured 
using the NanoDrop spectrophotometer. Extracted DNA samples 
were stored at −20°C until required. 

 
 
Molecular polymerase chain reaction (PCR) identification 

 
Nested schistosome-specific PCR was performed using the DNA 
extracted from each blood sample. Each of the samples was tested 
for both S. mansoni and S. haematobium using specifically 
designed primers to amplify variable regions 600 and 770 bp within 
cox1mitochondrial DNA (mtDNA) of S. mansoni and S. 
haematobium respectively. For the S. haematobium, the 
schistosome cox1 mitochondrial DNA (mtDNA) region was 
amplified using an outer primer for S. haeamtobium as follows Sh1 
(5′-CGTATTTTAGGTTTATGG-3′) Sh2 (5′-
CGAACTACACTTCCTAAGCA-3′) and inner primer Sh3 (5′- 
CGTGGTTTCATTAGATGTTTA-3′) with inner reverse primer Sh4 
(5′- CGACAAATCAATCCATAATAC-3′). For S. manson, the PCR 
was carried out by using outer forward primer Sm1 (5`- 
CGTTGATTAAGAAGATTATGA-`3) with outer reverse primer Sm2 
(5`-CGTGAAATTGACAGATCCA-`3), and inner forward primer Sm3 
(5`-ATGTTACGATGTCTGTTCGGT-3`) with inner reverse primer 
Sm4 (5`- CGATAAAGGAGGATATAGAGTTC-3`). The cox1 
mitochondria DNA gene was used as a DNA barcode to detect 
animal species because its mutation rate is often fast enough to 
distinguish between closely related species. It is highly abundant in 
the cell and has highly conserved regions and structures among 
con-specifics (Sady et al., 2015). 

PCR amplification was performed in 25 μl reaction mixture and 
consisted of 14.75 μl of nuclease free water, 2.5 μl of PCR buffer 
containing 25 mM MgCl2, 2.5 μl of dNTPs, and 0.5 μl of each of the 
primers, 0.25 μl of Taq polymerase and 4 μl of DNA. The outer 
primers were used for the first round of the nested PCR with the 
following PCR cycling conditions for the first reaction was: an initial 
denaturing step of 95°C for 5 min, followed by 30 cycles of 95°C for 
60 s, the annealing temperature of 60°C for 30 s, elongation at 
72°C for 45 s and final extension at 72°C for 4 min. The second 
round in which 4 μl of the products of the first round was used as 
DNA, with the inner primers and the same volume of the other 
components (nuclease free water, PCR buffer dNTPs and Taq 
polymerase with the following PCR conditions: an initial denaturing 
step of 95°C for 5 min followed by 30 cycles of  95°C for 60 s, the 
annealing temperature of 55°C for 30 s, elongation at 72°C for 45 s 
and final extension at 72°C for 4 min. The alteration in annealing 
temperature was due to the expected amplicon size; for the outer 
primers it is expected to be around 770 bp whiles for the inner, it is 
around 600 bp. Amplicons were visualized on a 1% agarose gel 
stained with Ethidium bromide using 100 bp ladder to estimate 
band sizes. 

 
 
Statistical analysis 

 
The prevalence of schistosomiasis in the area was calculated. The 
Chi-squared test was used to determine the association between 
factors and prevalence. Odds ratio (OR) was determined to show 
the association between the factor and infection rate/prevalence. 
Overall, age and sex specific prevalence of the disease was 
calculated and expressed as a percentage (%). 
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Figure 3. Age group distribution of participants in years. 

 
 
 

 
 

Figure 4. Occupational distribution of participants. 

 
 
 
RESULTS 
 
Analysis of demographic distribution of participants 
 
Age distribution of the study participant (Figure 3) shows 
that adults of the age bracket 16-30 years constituted 
almost half of the participants from which blood and urine 
sample were obtained. Children of school age were about 
one-quarter while those above 30 years represented the 
remaining. Analysis of the occupational status of the 
participants also showed that farmers formed 
approximately half of the participants, with students and 
fishers each accounting for about one quarter (Figure 4). 
A large proportion of the population from Jahally village 
had not received any drug treatment for schistosomiasis. 

Macroscopic results 
 
Urine examination showed that Amber clear urine 
(44.8%) was more frequent than cloudy urine (39.9%) or 
bloody (10.9%) urine with clear urine (4.7%) being less 
frequent. Microscopy revealed an overall prevalence of 
24.5% (47 of 192) for S. haematobium infection in the 
urine samples examined in this study (Figure 5). Figure 6 
shows that, Brikama Ba recorded the highest prevalence 
among the four villages with 44.8% (13 of 29) whiles 
Kuntaur had the lowest prevalence with 8.2% (5/61). 
Jahally had a prevalence of 35.3% (24 of 68) and Wali 
Kunda 14.7% (5 of 34). The prevalence was higher in 
males (33.3%) than in females (18.8%). The infection 
distribution by age shows  that  school  children  from  the
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Figure 5. Percentage positive prevalence rates of the different analytical method for the different age groups. 

 
 
 

 
 

Figure 6. Percentage positive prevalence rates of the different tests for the different villages. 

 
 
 
ages of 6 to 15 years have the highest prevalence as 
shown in Figure 7 with 43.8% (21 of 48) followed by age 
group 16-30 years with 21.1% (19 of 90). The oldest age 
groups  61-75  years  has  a  prevalence  of  20% (1 of 5)  

and  46-60 years recorded 15% (3 of 20). The lowest 
prevalence occurred in the age group 31-45 years with 
10.3% (3 of 29) (Figure 3). In terms of occupation, 
fisherwoman  have  the  lowest  prevalence with 14.8% (4
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Figure 7. Percentage positive prevalence rates of the different tests for the different profession. 

 
 
 
of 27) whiles fishermen recorded 23.5% (3 of 18). 
Students had the highest prevalence with 41.2% (21 of 
51) followed by farmers with 19.6% (19 of 97) as 
indicated in figure 4. 28.8% (44 of 153) of those that were 
positive had never received drug (praziquantel) for 
treatment of schistosomiasis. In comparison 7.7% (3 of 
49) had recently been treated with praziquantel. 
Statistical analysis (Table 2) showed that there was a 
statistically significant difference in prevalence between 
males and females and between all age groups (P<0.05). 
 
 
Nested PCR 
 
There was a prevalence of 28.7% (56 of 195) based on 
the PCR results for S. haematobium. Brikama Ba had the 
highest prevalence among the four villages with 53.1% 
(17 of 32) while Kuntaur had the lowest prevalence 8.2% 
(5 of 61). Jahally has a prevalence of 41.2% (28/68) 
whiles Wali Kunda had a prevalence of 17.6% (6 of 34). 
Plate 1 shows some of the bands at about 700 bp for S. 
haematobium for blood samples while Plate 2 shows the 
bands for S. mansoni in urine samples corresponding to 
band 600 bp. The infection distribution by age shows that 
school children from the ages of 6-15 had the highest 
prevalence of 50.0% (24 of 48) followed by age group 16-
30 years with 25.0% (23 of 92). Age group 46-60 years 
had a prevalence of 23.8% (5 of 21). The oldest age 
group 61- 75 years had a prevalence of 20% (1 of 5) 
while the age group 31-45 years had the lowest 
prevalence with 10.3% (3 of 29) as shown in Table 1. In 
terms  of   occupation,   fisherwomen   have   the    lowest 

prevalence with 19.2% (5 of 26) whiles fisherman had a 
prevalence of 23.8% (5 of 21). Students had the highest 
prevalence with 49.0% (25 of 51) and farmers with a 
prevalence of 21.6 % (21 of 97). 34.0% (53 of 156) of 
those that are positive have never received any drug 
(praziquantel) for treatment of schistosomiasis whilst 
7.7% (3 of 39) have recently received praziquantel.  
Generally, a higher infection was recorded among males 
41.0% (32/78) than in females 23.9% (28 of 117). 
Statistical analysis showed that there was a statistically 
significant difference in incidence between males and 
females (P<0.05) as well as in all other risk factors (age, 
the drug received and occupation). Table 2 shows the 
distribution of the schistosoma species detected in the 
urine and blood sample. While S. mansoni was detected 
only in urine samples from Jahally, S. haematobium was 
identified in the blood samples from four villages. The 
highest percentage of S. haematobium was in Brikama 
while the lowest was in Kuntaur. 
 
 
ELISA 
 
ELISA revealed an overall prevalence of 40.5% (79 of 
195) for Schistosoma and this method was the most 
sensitivity method when compared to microscopic and 
molecular detection methods used in this study Figure 5. 
Jahally had the highest prevalence with 57.4% (39 of 68) 
and Wali Kunda with the lowest prevalence with 20.6% (7 
of 34). Brikama Ba has an incidence of 46.9% (15 of 32) 
as against 29.5% for Kuntaur. Statistical analysis on 
Table 3 shows  that  there  was  a  statistically  significant
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Plate 1. Molecular identification of Schistosoma spp from mitochondria DNA (mDNA) was 
prepared from the parasites and it was used for nested PCR with generic primers 
targeting COX-1 mDNA gene of the organisms in genus Schistosoma. The PCR product 
was then resolved on 1% agarose gel. The size of 770 bp the signal was calculated by 
comparing its mobility to that of the standards’ bands in the marker lane as demonstrated. 
Source: Sady et al. (2015). 

 
 
 

 
 

Plate 2. Molecular identification of S. mansoni from mitochondria DNA (mtDNA) was 
prepared from the parasites and it was used for nested PCR with generic primers 
targeting COX-1 mDNA gene of the organisms in genus Schistosoma. The PCR 
product was then resolved on 1% agarose gel. The size of 600 bp the signal was 
calculated by comparing its mobility to that of the standards’ bands in the marker lane 
as demonstrated. 
Source: Sady et al. (2015). 



516         Afr. J. Biotechnol. 
 
 
 

Table 1. Statistical analysis of PCR results showing the different risk factors and their prevalence. 
 

Risk factor Number analyzed Number positive Prevalence (%) P value 

Age     

6-15 48 24 50.0  

16-30 92 21 25.0 0.016* 

31-45 29 5 17.2  

46-60 21 6 10.3  

61-75 5 1 20  

Total  195 56 28.7  

     

Drug treatment     

No 156 53 34.0 0.001* 

Yes 39 3 7.7  

     

Occupation     

Farmer 97 21 21.6  

Fishermen 47 10 43 0.001* 

Student 51 25 49.0  

 
 
 

Table 2. Distribution of different species of Schistosomes in the villages using 
nested PCR. 
 

Sample area 
Frequency (%) 

S. haematobium S. mansoni 

Brikama Ba (n=32) 17(53.1) 0 

Wali kunda (n=32) 6 (17.6) 0 

Jahally (n=68) 26 (41.2) 3 (4.4) 

Kuntaur (n=6) 5 (8.2) 0 

Total 54 (28.7) 3 (1.5) 

 
 
 

Table 3. Statistics analysis of elisa results. 
 

Risk factor Odd ratio Confidence interval P value 

Age    

6-15 1  

0.091 

16-30 0.73 0.26-1.91 

31-45 1.37 0.41-4.50 

46-60 1.16 0.40-3.42 

61-75 0.86 0.29-2.44 

    

Drug treatment    

No 1 
0.279 – 1.250 0.194 

Yes 0.59 

    

Occupation    

Farmer 1  

0.336 Fishermen 1.77 0.66-4.96 

Student 0.58 0.29-1.15 



 
 
 
 
prevalence difference between male and female 
(P<0.05). Chi-square test showed that there was no 
significant difference between the prevalence rates of the 
different age groups (P>0.05). 
 
 
DISCUSSION 
 
This study revealed that there is endemicity of S. 
haematobium in CRR of The Gambia with a prevalence 
of 28.7% among school children, farmers and 
fishermen/women. This is in agreement with findings from 
the previous study that revealed high transmission rate of 
14.2% for S. haematobium infection in CRR (Gambia 
NTD Mapping Report, 2015). The higher prevalence 
obtained in this study could be due to the fact the PCR 
used in this study is more sensitive and can detect the 
Schistosoma in all stages of infection (Corcoran and da 
Silva, 2014) compared with microscopy that was 
employed in the diagnosis and characterization of the 
Schistosoma species in previous studies. The lowest 
prevalence of schistosomiasis recorded in Kuntaur may 
be attributed to mass administration of anti-schistosomal 
drug carried out in early 2017, few weeks before the start 
of sample collection in this village. Questionnaire survey 
attested to the fact that, 60.7% of people in this village 
benefited from the mass drug administration held in early 
2017. The other villages were not included in the mass 
drug administration. The study also revealed a higher 
prevalence in males compared with their female 
counterpart. There was a significant association between 
the disease and sex. This result is similar to the NTD 
mapping study done in The Gambia which showed a 
higher prevalence in male than in female (Gambia NTD 
Mapping Report, 2015). A similar survey in Senegal also 
showed a higher prevalence in boys than in girls 
(Senghor et al., 2014). This could be because males 
(especially the students) have more frequent contacts 
with water than females because in traditional African 
settings, young females are more associated with indoor 
activities than their male counterpart. In the study 
population, 73.9% of the positive students (6-15) are 
boys. Boys are fond of going to the streams and ponds to 
swim, wash domestic animals, bath etc. Generally, 
prolonged and more frequent contact with water causes 
more exposure to the snail intermediate hosts in the 
water bodies. Since the villages have pipe-borne water, 
the girls usually stay at home and generally use tap water 
for housework, thus reducing their contacts with other 
water sources. It is for this difference in their exposure to 
water bodies where the snail intermediate vectors habit 
that may explain the differences in the infection rates 
rather than their gender differences.   The prevalence of 
infection in age groups 6-15 and 16-30 shows that there 
is a significant association between the age and 
prevalence of the disease. The higher prevalence among 
the age group 6- 15  years  is  most  likely  because  they 
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spend more time in the water swimming, bathing, 
washing, fishing and other water activities. On the other 
hand, there was no association in the age group of 61-75 
years. The association between praziquantel 
administration and prevalence of schistosomal infection is 
aptly demonstrated in this study. Communities which had 
received mass drug administration against schistosomal 
disease recorded much lower incidence as compared 
with those had did not. This shows that praziquantel 
protects against Schistosoma in the region although there 
is still a considerable level of infection persistence. This 
find was similar to that of Woldegerima et al. (2019), who 
showed that the used 40 mg/kg of Praziquantel against 
S. mansoni was highly efficient in the elimination and 
control of Schistosomiasis. The cure rate was not 
associated with age, occupation or gender. Students had 
the highest prevalence this correlates with the age group 
6-15 years as all the students are within this age group. 
The more prolonged exposure of this age group to the 
water bodies has been adduced for this observation. This 
study is in an agreement with the findings of Sacolo-
Gwebu et al. (2019) and; Exum et al. (2019), who also 
showed that, age group of students was highly correlated 
to infection rate. While the higher prevalence in 
fishermen/women (though not significant) compared to 
farmers may be attributed to longer contacts with waters, 
the higher prevalence recorded among fishermen 

compared with the figure in fisherwomen is unexplainable. 
The higher detection rate with ELISA compared with 

PCR and Microscopy (Figure 5) might be  since ELISA 
detects antibodies to Schistosoma and cannot distinguish 
between active and past infection, with parasite-specific 
antibodies remaining in the system long after the disease 
has been cured (Doenhoff et al., 2004; Sousa et al., 
2019). ELISA cannot distinguish between the different 
species of Schistosoma prevalence recorded in this study 
is for both S. mansoni and S. haematobium and possible 
other species, even though there is no report of any other 
parasitic species in the region or within the country. The 
manual washing carried out during the ELISA test 
because of the lack of automated ELISA plate washer, 
may also have contribute to the observed higher 
prevalence. The low prevalence of S. mansoni reported 
for CRR in this study agrees with previously reported low 
prevalence for S. mansoni in the country NTD Mapping 
Report, 2015). The NTD mapping study reported a 
prevalence of 0.4% for S. mansoni in CRR. The detection 
of S. mansoni in blood and urine using nested PCR with 
appropriate primers is revealing as this organism (S. 
mansoni) is usually detected in stool samples only of 
infected patients. This may be attributed to the higher 
sensitivity of PCR compared to ELISA and microscopy. 
 
 
Conclusion 
 
The  study  showed  that  prevalence  of schistosomiasis  
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infection varied among different age groups and 
occupation in the central River Region of the Gambia and 
was largely dictated by level of contact with water bodies 
and previous drug treatment with anti-schistosomal drug 
and previous drug of people living in the Central River 
Region of The Gambia. Schistosomiasis is still a serious 
public health problem in this region. The molecular 
technique showed that S. haematobium is the dominant 
causative nematode of Bilharzias in the Gambia. The 
study also indicated that S. mansoni can be detected in 
blood and urine. To reduce the prevalence of 
schistosomiasis in The Gambia, mass drug administration 
using praziquantel should be carried out in the villages 
that have not benefited from it yet. A community health 
eradication campaign and adequate health education 
should be promoted on the control of the disease. Since 
the infection of children can be evaded, the community 
should be educated on the mode of transmission of the 
disease and the pathology of the disease and therefore 
encourage them to adopt control measures. Since there 
is the availability of running water, children should be 
discouraged from swimming and washing in the river. 
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