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This work aimed at determining the prevalence, and knowledge about
urinary schistosomiasis amongst the population in the Mungo Division,
Cameroon. It was a community-based, prospective and cross-sectional study
where random selection of 3 villages was carried out in an area suspected of
and high schistosomiasis transmission. In each village, the target population was
Henri Lucien Kamga individuals aged above of 5 years. A structured questionnaire was
Fouamno3* administered to participants, prior to urine samples collection for the
detection of hematuria and schistosome eggs using microscopic methods. A
total of 1331 urine samples were collected from volunteers with 30.9% in
Bakem, 39.4% in Lélem Mouatong and 29.7% in Penja. Schistosoma
hematobium eggs were present in 5.3% samples at Bakem, 5.7% at Lélem
Mouatong and 5.1% at Penja. There was a strong positive correlation
between the occurrence of hematuria and the presence of eggs in the urine
in the 3 villages (r = 0.98). The level of knowledge of the source of infection
by participants was quite low, ranging from 7.8% to Bakem 12.4% to Lélem
Mouatong and 17.6% in Penja. This research has advocated for the
importance of health education as one of the disease control strategies in the
study area.
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INTRODUCTION

Schistosomiasis is a disease caused by small flatworms of
the order of di-genetic trematode of the genus Schistosoma,
transmitted to humans through some mollusks that live in
freshwater, from which the infesting larvae of the parasite
escape. These larvae or hoops pass through the skin of
individuals when in contact with the aquatic environment.
There are five species of schistosomes (Schistosoma
haematobium, Schistosoma mansoni, Schistosoma japonicum
Schistosoma intercalatum and Schistosoma mekongi) that
are taxonomically and epidemiologically different, using
one or more species of mollusks as intermediate hosts that
parasitize human beings. Schistosomiasis is one of the most
widespread of all human parasitic diseases affecting more
than 200 million people in more than 76 countries
worldwide (WHO, 2018). It is the most prevalent water-
borne disease and one of the greatest health risks in rural

areas in developing countries (WHO, 2018). Although
schistosomiasis is not the most serious disease in the
tropics compared to malaria, diarrhea, acute respiratory
infections and malnutrition, the fact that it is widespread,
particularly in the young population and the chronicity of
the disease, makes it to deserve close attention (Lothe et al,,
2018).

In Cameroon, schistosomiasis is recognized by the
Ministry of Public Health as a major public health problem
and the disease is perceived as the second leading cause of
morbidity after malaria (Sumbele et al, 2021). Four
varieties of schistosomes occur in Cameroon: Schistosoma
mansoni, agent of intestinal bilharziasis, Schistosoma
haematobium, agent of  urogenital bilharziasis,
Schistosoma  intercalatum, responsible for rectal
bilharziasis and the hybrid resulting from the cross
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between Schistosoma haematobium and Schistosoma
intercalatum, responsible for mixed urinary and intestinal
pathology (Baudon et al.,, 1999). The Moungo Division has
been described as one of the endemic areas of
schistosomiasis in Cameroon (Kamga et al., 2016; Payne at
al, 2019), and several factors can explain this fact: the
population growth, the multiplication of schools without
an adequate water supply or waste management system,
and the lack of awareness among the population of the
disease transmission route. Misconceptions remain a
potential issue either from wrongly understood education
programs, or owing to superstitious beliefs which are
present in the community (Lothe et al., 2018). Therefore,
after several rounds of localized mass drug administration
campaigns and the fact that transmission dynamics and
re-infection patterns post-treatment are complex
(Tchuem Tchuente et al., 2013), monitoring the variation
of prevalence of the disease and its associated morbidity,
as well as the knowledge of the local population about the
transmission pattern is crucial in determining the
sustained impact of control measures or react to new
outbreaks, hence this study was conducted.

MATERIALS AND METHODS
Study Area

The villages selected for this study are all located in areas
of high schistosomiasis endemic zone in Cameroon. Three
villages in the Mungo Division were drawn by balloting
from a list of nine. They were Bakem, Lélem Mouatong,
and Penja. These villages are typical rural African
communities with a weak supply of drinking water,
electricity, and no hygiene and sanitation service. The
inhabitants rely solely on river waters for their domestic
economic needs.

Study type

It was a community-based cross-sectional and prospective
study carried out from June 2022 to December 2022. The
target population for this study was individuals above 5
years, living in the localities of Bakem, Lélem Mouatong,
and Penja.

Sample size calculation and study participants

For each locality, a minimum sample size of 247 was
calculated using Lorentz’s formula, N = Z2(p) (1- p)/ E2
where Z (constant) = 1.96, p (prevalence from a similar
study (Payne at al, 2019)) = 20.1% and E (level of
precision) = 0.05. The local authorities and the community
leaders were visited and presented with the project as
their involvement was a key factor for its success. All the
houses in each of the selected villages were allocated a
number. By balloting, a total of 300 households were
selected from the 3 villages, the sampling approach has
already been used elsewhere (OMS, 2008). The household

chosen were therefore visited to explain the purpose and
the aim of the project. Participants were members of the
households aged above 5 years.

Data collecting tools and plan

Standard questionnaires were prepared and administered
to volunteers by trained interviewers, according to the time
schedule of the participants or family head. Participants
answered the questions immediately or at their
convenience. The languages used for communication were
preferably French. However, subjects who could not
read/write or understand any of the above languages were
communicated to in pidgin English or in “Mbo” - the local
language of the local tribe.

Laboratory procedure

Following retrieval of completed questionnaires, urine
samples (approximately 10 mL per participant) were
collected with clean universal containers. That was done
between 12:00 (noon) and 14:00 when maximum egg
excretion occurs (Lengele et al., 1991). About 5mL of each
urine specimen was aliquoted in another tube for the
detection of hematuria. This was done by visual technique
using Combi 10. For detection of schistosome eggs, five
mL of urine samples from each consenting volunteer were
transferred to a clean universal container containing 1%
aqueous carbolfuchsin solution for egg colouring and
preservation. The urine filtration technique, using 5 ml of
urine, filtered through a 10um pore size filter as described
by Mott (1983) was used. The whole filters containing
eggs were dried and stored in petri dishes for transport to
the laboratory where they were mounted on slides
containing a drop of normal saline solution. Eggs were
observed under an optical microscope and counted using
X10 objective to determine the presence of schistosome

eggs.
Data management and analysis

The data was entered on the Excel software version
Windows 2009 and analyzed using the software Epi Info
3.5.1. Student-t- test was used for the comparison of
averages and chi-square for independence and
connections between statistical data.

Ethical Consideration

Ethical Clearance was obtained from the Institutional
Ethics Committee for Research on Human Health of the
University of Douala, Ref. No 2517 CEI-UDo/05/2021/T.
Permission to conduct the study was obtained from the
Littoral Regional Delegation of Public Health, Ref. No
0814/AAR/MINSANTE/DRSPL/BCASS. Written Informed
Consent was obtained from each adult participant prior to
any study activities. Children under 18 years participated
in the study if a parent or guardian signed the informed
consent/assent form. It was explained to all participants
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Table 1. Prevalence of urinary schistosomiasis in Bakem, Lélem Mouatong and Penja

Number (%) * samples

Study site Examined Positive for hematuria Positive for parasite eggs
Bakem 524 19 (3,6) 28(5,3)
Lélem Mouatong 412 18 (4,4) 23 (5,6)

Penja 395 17 (4,3) 20 (51)

Total 1331 54 (4,1) 72 (5,4)

*percentage based on number of urine samples collected

Table 2. Prevalence of schistosomiasis by age in Bakem, Lelem Mouatong and Penja

Age Number (%) * of urine samples
Study site Examined Infected with parasites
Bakem 5-15 111 6(5,4)
16-35 129 7 (5.4)
36+ 284 13 (4,6)
Total 524 26 (4,9)
5-15 148 8(54)
Lelem Mouatong 16-35 175 12 (6,8)
36+ 89 2(2.2)
Total 412 22 (5,3)
5-15 143 7 (4,9)
Penja 16-35 122 7 (5,7)
36+ 130 5(3,8)
Total 395 19 (4,8)

that it was neither an obligation for individuals to
participate in the research, nor a prerequisite to access
any public health facility and therefore, they could
withdraw at any time without permission nor explanation.
At the end of the study, infected participants were
referred to the local health center to receive appropriate
treatment.

RESULTS

A total of 1331 urine samples were collected from
volunteers, from 3 villages of the Moungo Division namely
Bakem, Lélem Mouatong and Penja. Of these samples, 524
(39.4%) were from Bakem, 412 (30.9%) from Lélem
Mouatong and 395 (29.7%) from Penja. In total, 788
(59.2%) samples from this study were from male
participants, while 543 (40.8%) were from females.

Results for hematuria were recorded as negative (<5
ery/uL), + (5-49 ery/uL), ++ (50-200 ery/uL), +++ (>200
ery/uL). Table 1 shows the prevalence of schistosomiasis
and hematuria in Bakem, Lélem Mouatong and Penja. Of
the 1331 urine samples examined, 54 (4.1%) tested
positive for hematuria while 72 (5.4%) tested positive the
presence of schistosome eggs. The difference in frequency
between these 3 villages was not significant (P > 0.05).
However, there was a strong positive correlation between
the occurrence of hematuria and the presence of eggs in
urine in the 3 villages (r = 0.98).

Table 2 shows the prevalence of schistosomiasis by age in
Bakem, Lem Mouatong and Penja. At Bakem, the prevalence

was highest among children under the age of 15 (6.2%),
while at Lélem Mouatong and Penja, participants aged 16 to
35 had the highest rate of infection (7.2% and 5.7%
respectively). However, there was no significant statistical
relationship between the age of participants and the rate of
infection (P=0.10).

Table 3 shows the prevalence of schistosomiasis by
gender in Bakem, Lélem Mouatong and Penja. In the 3
villages, the prevalence was highest among males than
females (5.5% vs. 4.3% in Bakem, 5.3% vs. 5.2% in Lem
Mouatong and 5.0% vs. 4.5% in Penja respectively).
However, there was no statistically significant relationship
between the gender of participants and the prevalence of
infection (P=0.10).

Of the 1331 participants to whom questionnaires were
distributed (524 in Bakem, 412 in Lélem Mouatong and 395
in Penja), a total of 1,320 (99.2%) returned the completed
questionnaire, of which 523 were from Bakem, 408 from
Lélem Mouatong and 389 from Penja. The prevalence of
urinary schistosomiasis as perceived by participants and
the presence of blood in the urine are shown in Table 4.
There was a strong positive correlation between the
perception of urinary schistosomiasis and the presence of
blood in the urine of participants (r = 0.99).

Table 5 shows the validation of participant
questionnaires with biochemical and parasitological
techniques in the 3 villages. There was a strong positive
correlation between the questionnaire approach and
biochemical and parasitological techniques (r ranged from
0.99 to 1.00).

Table 6 shows the perception of the source of infection,
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Table 3. Prevalence of schistosomiasis by gender in Bakem, Lélem Mouatong and Penja

Study site Gender Number (%) * of urine sample
Examined Infected with parasites
Bakem Male 290 16 (5,5)
Female 234 10 (4,3)
Total 524 26 (4,9)
Lélem Mouatong Male 260 14 (5,3)
Female 152 8(5,2)
Total 412 22 (5,3)
Penja Male 238 12 (5,0)
Female 157 7 (4,5)
Total 395 19 (4,8)

*Percentage based on the number of urine samples examined from participants of the same gender.

Table 4. Prevalence of urinary schistosomiasis as perceived by the population and the presence of blood in the
urine in the village of Bakem, Lélem Mouatong and Penja

Number of respondants number (%) of participants who reported
Study site Blood in the urine Schistosomiasis
Bakem 523 16 (3,2) 16 (3,0)
Lelem Mouatong 408 23(5,8) 21(51)
Penja 389 18 (4,2) 15 (4,0)
Total 1320 57 (4,3) 52 (4,0)

* Percentage based on number of respondents.

Table 5. Validation of questionnaires with biochemical and parasitological techniques in the 3 villages

Villages (%)

Bakem Lélem Mouatong Penja
Survey method n=523 n=408 n=389
Questionnaires
ePositive numbers for hematuria 16 (3,2) 23 (5,8) 16 (4,2)
eNumber positive for schistosomiasis 16 (3,0) 21(5,1) 15 (4,0)
oStatistical analysis P>0.10 P>0.10 P>0.10
Biochemical test (BT)
eNumber of positive cases for hematuria 19 18 17
BT vs hematuria r=0.99 r=0.99 r=0.99
oBT vs questionnaire (schistosomiasis) r=0.98 r=1.0 r=0.99
Detection of parasite eggs
eNumber of positive cases 28(5,3) 23(5,7) 20(5,1)
eEggs of parasites vs hematuria r=0.99 r=1.0 r=0.99
oEggs of parasites vs hematuria (schistosomiasis) r=0.99 r=0.99 r=0.98

Table 6. Perception of the source of infection, risk behaviours and methods of preventing schistosomiasis by participants
in the 3 target villages of the study

Number (%) of respondents with a good perception in the village

Variable Bakem Lélem Mouatong Penja
n=523 n=408 n=389
Source of infection 41(7,8) 51(12,4) 69 (17,6)
Risky behavior 43(8,2) 45 (11) 63 (15,8)
Prevention methods 34 (6,5) 36 (8,7) 71 (18)

*percentage based on number of respondents.



risk behaviours and modes of prevention of schistosomiasis
by participants in the 3 villages. In general, the level of
knowledge of the source of infection by participants was
quite low, ranging from 7.8% at Bakem, 12.4% at Lem
Mouatong and 17.6% at Penja. The same was true of the
level of knowledge about risk behaviours and modes of
prevention in all 3 target villages, with always a higher
percentage Penja.

DISCUSSION AND CONCLUSION

This study used the concept of a rapid assessment
technique by which a simple questionnaire on common
diseases and symptoms is reliable in identifying high-risk
areas of these diseases (Useh and Ejezie, 1999). The rapid
assessment technique involves the use of a quick and
inexpensive method (test strips) to identify communities
with high prevalence of urinary schistosomiasis (Useh and
Ejezie 1999). Since a large amount of money used in the
control of urinary schistosomiasis is spent on diagnosis in
order to identify those infected for treatment, the rapid
assessment technique is an ideal technique in African
countries with very meagre financial resources but with
nearly 90 million infected people and 80 million at risk of
being infected (Useh and Ejezie 1999). This study used
hematuria detection (test strips) and compared it to the
detection of S. haematobium eggs. There was a strong
positive correlation between these two parameters, but
also between participant questionnaire results and
parasitological methods. These results are consistent with
those previously obtained by Ouma, (1987), Kamga et al.
(2003) and Kamga et al. (2016) respectively.

In this study, preschool-age children (children aged 0-5
years) were excluded. Even though it is now known that
preschool-age children living in areas where endemicity for
schistosomiasis is high have levels of infection comparable
with those of school-age children (WHO 2010), this group
could not take part in present study because one of its
objectives was to evaluate the knowledge of participants
about urinary schistosomiasis, which involves
communicating with the participants. On the other hand,
school children (above the age of 5 years) were included as
part of the community, to support the current mass drug
administration controlling strategy. However, the study did
not use the framework of school as in in previous research
in which the school children were the sole participants
(Useh and Ejezie, 1999; Kamga et al., 2003).

In this study, there was no statistically significant
relationship between the age of participants and the rate of
infection. These observations contradict some previous
studies. Indeed, according to Korte and Mott (1989), in
regions where urinary schistosomiasis is a public health
problem, the curve of disease prevalence as a function of
age occurs in the form of the bell-shaped jar (convex curve).
It is likely that the ongoing treatment by mass
chemotherapy of schoolchildren by the Cameroonian
government might have impacted the curve of disease
prevalence.
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Similarly, there was no significant relationship between the
gender of participants and the prevalence of infection. This
study goes against observations from Ayabina et al. (2021)
who found evidence of differences in prevalence of
infection between males and females reflecting differences
in gender customs and water contact activities. Useh and
Ejezie (1999) also had supported man-water contact habits
as a factor of difference. It is therefore probable that in the
study area, local customs do not favor any differences water
contact activities. In contrast, in a report by Phillips et al.
(2017), there was a significantly higher probability for
males to be infected than females, although there was no
gender difference in their response to treatment. In a more
different approach, Clements et al. (2008) attempted to
characterize the prevalence profiles of urinary
schistosomiasis by sex based on questionnaire responses,
comparing them to field survey data in some areas of
Tanzania. Boys had a higher prevalence of schistosomiasis
and blood in urine than girls.

In this study, the level of knowledge of the participants
regarding urinary schistosomiasis was quite inadequate,
since most of them were not aware of the source of
infection, the risky behavior and the prevention methods of
disease. This result shows the need for community-based
interventions, especially health education to effectively
reduce the disease burden. If fact, one of the limitations of
the schistosomiasis control strategies in endemic countries
is that efforts are usually limited to treatment (Ross et al,,
2017). Control based primarily on mass distribution of
drugs has failed because drugs do not usually reach the
people who need them most; current global drug coverage
is 20%, drug compliance is less than 50% and drug efficacy
is about 50%. (Ross et al, 2017). Thus, in reality, only
about 5% of the human reservoir population actually
receives intermittent chemotherapy with a single dose of
praziquantel. It is therefore clear that the current strategy
has inherent flaws and will not lead to the elimination of
diseases. In another study Burnim et al. (2017) pointed out
that mass drug administration, community mobilization
and health education about the cause, transmission and
prevention of schistosomiasis and education in good
personal hygiene and health practices significantly reduced
the prevalence and morbidity of infection in communities
affected by schistosomiasis. Martel et al. (2019) in a study
on the assessment of knowledge of urogenital
schistosomiasis, found participants performing best when
asked about symptoms and prevention in relation to
transmission and treatment; similar results were earlier
obtained by Dawaki et al. (2015). This is why Ross et al.
(2017) had called for a holistic approach to the health
system to achieve sustainable control and ultimately the
elimination of schistosomiasis. For these authors, an
integrated set of schistosomiasis control measures should
be part of a broader set of integrated health measures for
rural and remote villages in developing countries. With this
in mind Sacolo at al. (2019) concluded that comprehensive
health education using contextual and standardized
training tools could improve knowledge, attitudes and
practices of people regarding the prevention and control of
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schistosomiasis. Their findings also highlighted the
importance of including caregivers in the planning and
implementation of schistosomiasis control programs for
preschool children (Mduluza and Mutapi, 2017). These
results show that the participation of the population can
have a buffer effect on the results of health education
efforts related to the control of schistosomiasis and make
these measures more effective. Thus, closing the knowledge
gaps of populations is certainly a way forward. Mwai et al.
(2016) reinforced this view in their study in Kenya, where
they found that the lack of knowledge about the cause,
transmission, symptoms and prevention of schistosomiasis
could be a difficult barrier to eliminating schistosomiasis in
the community. They emphasized the need for an
integrated monitoring program to have a lasting impact on
the transmission of schistosomiasis. This integrated
programme should include, in addition to mass drug
administration, access to drinking water, sanitation and
hygiene, and health education in schools and in the
community. This last point is very important because it
focuses on health education at school and in the
community.

It goes without saying that access to drinking water and
sanitation, combined with health education, can help to
achieve good results in the control of urinary
schistosomiasis. Unfortunately, access rates for adequate
sanitation in sub-Saharan Africa remain among the lowest
in the world, and the basics of life are still not at hand’s
reach for many families (USAIDS, 2017). To address this
situation, the USAID began the West Africa Water Supply,
Sanitation and Hygiene Program (WA-WASH) which,
despite successful approaches, faces many implementation
challenges in developing countries as Africa (USAIDS,
2017). Grimes et al. (2014) conducted a systematic review
and meta-analysis of studies that reported levels of
schistosome in people who do not have access to safe
drinking water and sanitation services, and suggested that
increasing access to safe water and sanitation significantly
reduced the risk of schistosome infection. Other studies
supported the integrated approach. Raso et al. (2018)
conducted a randomized controlled trial in Cote d'Ivoire
and provided information on the acceptability, strength and
limitations of an integrated community approach, with
health education being a key player. In the same vein, Sady
et al. (2013), in a cross-sectional study in Yemen, called for
an urgent need to launch an integrated, targeted and
effective program to combat schistosomiasis, health
education and community mobilization play a key role.

Conclusion

The present study has shown a high prevalence of urinary
schistosomisis in the study area, with no difference in
frequency between the 3 study villages, no significant
relationship between infection rates and the age or gender
of participants. The level of knowledge of the source of
infection, risk behaviours and modes of prevention by
participants was quite low, pointing out the importance of

health education as one of the disease control strategies to
be implemented to increase public awareness and promote
behavioral change.

Limitations

The study had some limitations. It was carried out while a
mass drug administration to school children was being
implemented nationwide. Besides, we did not include
preschool children, even though they must be taken into
account when control programmes are implemented.
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