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Abstract

A study was undertaken in NSUGBE community in Anambra East Local Government Area of Anambra State
Southern Nigeria to investigate the prevalence and intensity in three primary schools of urinary schistosomiasis in
the area. An open-ended questionnaire was administered to the pupil to ascertain how often they visit the water
bodies for domestic choirs. A total of 281 pupils were randomly selected from primary 1-6 aged 6 to 15years and
their urine samples collected were examined using urine filtration technique after receiving consent from their
parents through their teachers, of which 117 ssare males and 164 are females. Data was cross tabulations and Chi
Square test was used to analyze the data and test for significance. Results show that out of 281 students examined,
only one male (0.4%) in primary 1 pupil within the age group of 11-15 was infected with S. haematobium, showing
a very low prevalence. In the study, statistical analysis showed that the prevalence of the disease is neither gender,
class nor age dependent (p>0.05). This low prevalence could be attributed to improved water sources in the area but
preventive measures should be put in place to prevent an outbreak of the disease in the community.
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Introduction

Schistosomiasis is an acute and chronic disease caused by parasitic worms
of family Schistosomatidae (Dawaki et al., 2016). People are infected
during routine agricultural, domestic, occupational, and recreational
activities, which expose them to infested water. In terms of public health
and renumeration importance, this disease is second only to malaria as the
most devastating parasitic disease (Abdulkadir et al., 2017). It is the
deadliest Neglected Tropical Disease (NTD), infecting an estimated 140
million people each year, with over 90% of cases occurring in sub-Saharan
Africa and the most important water-borne disease (Chiamah et al., 2019).
The parasites that cause schistosomiasis live in certain types of freshwater
snails. The infectious form of the parasite, known as cercariae, emerges
from the snail into the water. You can become infected when your skin
comes in contact with contaminated freshwater. Lack of hygiene and
certain play habits of school-aged children such as swimming or fishing in
infested water make them especially vulnerable to infection (Ezeh et al.,
2019). Estimates show that at least 236.6 million people required
preventive treatment for schistosomiasis in 2019, out of which more than
105.4 million people were reported to have been treated (WHO, 2021). An
estimated 200million people are infected worldwide. Infection occurs
when your skin comes in contact with contaminated freshwater in which
certain types of snails that carry schistosomes are living (CDC,2020).

More than 200,000 people die each year in Sub-Saharan Africa from this
infection (Davis and Stoppler, 2020).

Many symptoms of schistosomiasis infection frequently include fever,
blood in stools or urine, and abdominal discomfort. The immune response
and Schistosoma egg migration through tissues and their deposition in
body organs cause the disease (Davis and Stoppler, 2020). Health care
professionals diagnose schistosomiasis by identifying characteristic eggs
in feces, urine, or biopsy samples. Serologic (blood) tests may aid the
diagnosis. Though, there is no vaccine for treatment of urinary
schistosomiasis, antiparasitic drug praziquantel (Biltricide) often
effectively treats schistosomiasis, especially in acute phase disease (WHO,
2021). Chronic urinary schistosomiasis often produces complications in
various organ systems for example, urinary system, heart, and liver (Davis
and Stoppler, 2020).

Between 1987 and 2021, many prevalence studies on urinary
schistosomiasis were carried out in Nigeria, particularly in the northern
States like Yola(Akogun and Akogun, 1996), Kebbi(Daniel et al., 2001),
Katsina(Abdulhamid et al., 2021),Plateau (Dakul et al., 2007),Adamawa
(Pukuma and Musa, 2007),(); in the Middle-Belt Region in Benue (Obisike
et al.,, 2021), Cross River(Kenneth et al., 2021); south-western States
including Oyo State (Nwabueze et al., 2009; Adeoye et al., 2008),0gun
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State (Mafiana et al., 2003);South-southern states especially Delta State
(Nwabueze and Opara, 2007), as well as south-eastern States such as
Enugu (Njom, 2021), Imo (Uwaezuoke et al., 2007;), Anambra (Obiukwu
et al., 2009; Ekwunife et al., 2004), Abia (Alozie and Anosike, 2004),
Ebonyi(Uneke et al., 2007). From these studies, it appears that urinary
schistosomiasis is widespread in Nigeria, and its endemicity in many
communities has not yet been determined.

Schistosomiasis is more common in males because of their increased
exposure to infected water through bathing, swimming, and agricultural
activities. S. haematobium causes genital lesions in 30% of women who
are infected. Vulval lesions may also occur, increasing the risk of HIV
transmission (Ahmed and Bronze, 2020).

The frequency and severity of Schistosoma infections vary with age.
Children and adolescents are most often infected and are infested most
heavily. Infection rates and severity may vary with gender-specific activity
at all ages. Schistosomiasis has been detected in the placenta and newborns
have been diagnosed with the disease, thus, confirming congenital
infection. Globally, infections occur majorly in individuals aged 10-19
years. In many affected areas, schistosomiasis infects a large number of
children under 14 years of age. In some endemic areas, the prevalence in
this group may be up to 100% but in persons older than age 19 years, the
prevalence of active infection and egg counts slowly reduces (Ahmed and
Bronze, 2020).

In Anambra state, there is evidence that there has not been any substantial
study over the past decade especially in Nsugbe, Oyi Local Government
Area which is a community in the riverine area of Anambra State. The
present study of urinary schistosomiasis among children in primary
schools in Nsugbe, Anambra State, Nigeria will highlight and provide the
much-needed information on the current status of schistosomiasis in the
community.

Materials And Methods
The Study Area

The study was carried out among students of Nsugbe, Oyi Local
Government Area of Anambra State. The study area with geographical
coordinates 6° 12°51" North and 6° 48°10" East has a tropical rainforest
vegetation and is bordered by Onitsha on the west, Nkwele-Ezunaka,
Umunya to the southwest, River Anambra to the north across which lies
such towns such as Anam and Asaba. On the east are towns such as
Umuleri, Aguleri, EnugwuAguleri, Nando, Nteje, Awkuzu, Igbariam, and
Achalla. It has a humid climate of 77% with a temperature of about 28°C
(87°F) and a rainfall between 152 and 203 centimeters annually.
Community members are mainly traders, public servants, artisans etc.
Sources of drinking water are taps, wells, water tankers, streams and rivers.
Most inhabitants make use of herbal medicines as the health centres are
lacking and most hospitals are owned by private individuals. Also, some
community members resort to open defecation and urination.

Ethical Clearance and Informed Consent

Permission for study was obtained from the secretary for education in
charge of primary schools in Oyi Local Government Area. Ethical
clearance was gotten from Chukwuemeka Odumegwu Ojukwu University
Teaching Hospital, Amaku, Awka. After successful advocacy visits to the
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study area, informed consent was obtained from parents and guardians to
enlist their wards in the study.

Selection of children

The study population consisted of 281 pupils from primary classes 1-3
aged between 5-15 years from the selected public schools whose
parents/guardians gave their consent were enrolled.

The design was a cross-sectional study which involved public primary
school pupils.

Urine Sample Collection

Samples of urine from each subject were collected in a dry, labeled, sterile
70ml sample bottle for urinalysis, with emphasis on the last drop. On each
sampling day, urine collections were done between 09.00 and 14.00 hours
when Schistosome egg excretion is maximum.

Examination of urine sample for the presence of haematuria

A reagent strip (ACCU- ANSWER Uric 9V) was carefully dipped into the
sterile bottle containing the urine for 5 seconds. The resulting change in
colour of the strip after a while was compared with manufacturer's colour
chart to estimate the amount of blood in the urine.

Examination for Schistosoma haematobium ova

Urine filtration technique was used for each urine sample to prepare two
slides. To prepare a sample, a syringe with an O-ring rubber seal and 13
mm polycarbonate membrane filter to capture S. haematobium eggs is
used. The transparent filter membrane paper was gently picked up with
forceps, placing the shiny part up and was carefully installed into the
filtration kit of the syringe which is cone-shaped after which it was covered
properly.10ml of urine was taken up from the sample container using the
syringe which was then fitted tightly into the filtration kit. Urine was
manually filtered through a polycarbonate membrane filter using syringe
by flushing the urine in the syringe out through the filter paper into a bowl
after which it will be discharged. Any eggs present in the urine are caught
by the filter. Then, the syringe is removed and water is flushed out through
it severally to avoid contaminating the next sample. The filter paper was
gently placed on a well-labelled slide having the same information as the
sample container to avoid misplacing the results. This process is repeated
to make another slide, which are then mounted on a microscope slide for
viewing S. haematobium eggs. The eggs were identified with their
characteristic terminal spine on microscopic examination with x10 and x
40 magnification.

Data Analysis

All data was entered into Microsoft Office Excel spread sheet 2010, where
they were cleaned by checking for accuracy, errors and missing values.
Cross tabulation and Chi square test analyses were carried out using SPSS
for windows version 17 to test for significance and relationship.

Results

281 urine samples, comprising 117 males and 164 females were examined
for the presence of Schistosoma haematobium eggs from three schools in
Nsugbe, Oyi Local Government Area. Only 1 (0.36%) was positive as
shown in table 1.

Schistosoma
haematobium infection | Number Examined

Number Infected

Percentage Infected (%) Percentage
Number Uninfected Uninfected (%)

281 1

280 99.64

Table 1: Prevalence of Schistosoma haematobium infection.

Sex-related Prevalence of Schistosoma haematobium Infections in the Three Primary Schools Examined in Nsugbe

The prevalence of Schistosoma haematobium varies among both sexes and shows no statistical significance (p>0.05). In relation to sex, prevalence of
Schistosoma haematobium shows that females have a higher prevalence than males.
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Gender | Number Examined | Number Infected Number Uninfected
Male 117 1 (0.4%) 116(99.6%)
Female 164 0 164
Total 281 1 280
Ns Ns

Table 2: Prevalence of Schistosoma haematobium among the pupils by sexX2=1.407, P >0.05 (Not significant).

Age-related Prevalence of Schistosoma haematobium Infections in the Three Primary Schools Examined in Nsugbe

The prevalence of Schistosoma haematobium varies among age-groups and shows no statistical significance (p>0.05). Result on prevalence based on age

indicates that the Schistosoma haematobium egg was prevalent among children within the age of 11-15 (14.59%) years than in other age groups.

Age group(years) Number examined Number infected Number uninfected
<6 19 (6.76%) 0 19 (100%)
7-10 221(78.65%) 0 221 (100%)
11-15 41(14.59%) 1 (2.44%) 40 (97.56%)
Total 281 1 280
Ns Ns

X2=5.875, P>0.05 (Not Significant).

Discussion

Studies have indicated that urinary schistosomiasis is a major health
problem in the rural areas of Middle East and most African countries.
It remains one of the major health problems facing developing
children. The endemicity of the diseases in many rural areas were
attributed to ignorance, poor living condition, inadequate sanitation,
water supply, personal and environmental hygiene as well as water
contact activity with snail infected rivers, streams and Pond (WHO,
2021). This present study shows that urinary Schistosomiasis is present
among primary school children in Nsugbe but at a very low rate.

Of 281 pupils examined, only one person (0.4%) was positive. Hence,
a very low prevalence rate was recorded. This could be as a result of
provision of various sources of water in the community such as
boreholes, tap, harvested rain water, making them less exposed to
infected water bodies. The prevalence of urinary schistosomiasis in
Nsugbe is low compared to Safana, Katsina state (21.3%) as reported
by Auta et al., (2020).

The prevalence of the infection was higher in males than in females.
This is similar to the studies done by Umoh et al., (2020) where more
males (10.3%) were reported to be infected than females (4.3%). Also,
the sex specific prevalence of a study carried out by Bala et al., (2012)
showed that males had the highest infection rate of 81.7% while
females had 68.6% prevalence.

This study recorded the prevalent age group as 11-15years. A similar
result can be seen in the work done by Biu et al., (2009) where
prevalence was higher among age groups between >13 and 15 years
(50.0%) compared to age groups of 7-10 years (12.5%) and >10-13
years (37. 5%) (p<0.05). This is in contrast to reports by Abdulhamid
etal., (2021) where 7-9 age group had the highest prevalence (33.7%),
followed by age groups 10-12 (28.5%) and 13-15 (25.9%).

Conclusion

The study has demonstrated that urinary schistosomiasis is not
prevalent among primary school pupils in Nsugbe. Because there is a
tendency that the disease might epidemiologically spring up and get a
higher prevalence especially during dry season where frequency of
water body contact activities is higher, preventive measures should be
adopted such as educating people about the causes and transmission of
urinary schistosomiasis as well as the control. Also, improved
agricultural activities and irrigation may be practiced.

Authors’ Contributions

OVO-—conceived the idea and wrote the manuscript. 11B, and NIC—
collected the data and participated in writing the manuscript; All
authors read and approved the final manuscript.

Acknowledgements

The authors acknowledge special assistance of Mr. Ifeanyi Obika
Laboratory Technologist at the Department of Zoology we, are also
grateful to Dr. Uche Emma Nyagu of English Department Nnamdi
Azikiwe University Awka he proofs read this work.

Competing interests
The authors declare that they have no competing interests.
Availability of data and materials

The study data is available on personal request to the corresponding
author.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

References

1. Abdulhamid A., Mansur S. D., Taofik B. A. (2021). Current
Status and Predictors of Urinary Schistosomiasis Among
School Children Living in Communities Around Mairuwa
Dam, Funtua Local Government, Katsina State, Nigeria.
International Journal of Zoology and Applied Biosciences,
6(2): 57-62.

2.  Abdulkadir, A., Ahmed, M., Abubakar, B. M., Suleiman, I.
E., Yusuf, I. (2017). Prevalence of Urinary Schistosomiasis
in Nigeria, 1994-2015: Systematic Review and Meta-
analysis. African Journal of Urology, 23: 228-239.

3. Ahmed, A., Dabai, M. S. and Ademola, T. B. (2021). Current
Status and Predictors of Urinary Schistosomiasis Among
School Children Living in Communities Around Mairuwa
Dam, Funtua Local Government, Katsina State, Nigeria.
International Journal of Zoology and Applied Biosciences;
6 (2): 57-62.

4.  Ahmed, S. H. and Bronze, M. S. (2020). Schistosomiasis
(Bilharzia). MedScape.

5. Akogun, O. B., Akogun, M. K. (1996). Human behavior,
water usage and  schistosomiasis transmission in a small
settlement near Yola, Nigeria. Annals of Tropical Medicine
and Parasitology, 90(30): 303-311.

6. Alozie, J. I., Anosike, J. (2004). Prevalence of urinary
schistosomiasis in Ozuitem, Bende Local Government Area
of Abia State, Nigeria. Animal Research International,1(2):
27-80.

7. Auta, T., Ezra, J. J., Rufai, H. S., Alabi, E. D. and Anthony,
E. (2020). Urinary Schistosomiasis among Vulnerable
Children in Security Challenged District of Safana, Katsina
State -Nigeria. International Journal of Tropical Diseases

& Health; 41(23): 73-81.


https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.ajol.info/index.php/aju/article/view/163833
https://www.ajol.info/index.php/aju/article/view/163833
https://www.ajol.info/index.php/aju/article/view/163833
https://www.ajol.info/index.php/aju/article/view/163833
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://www.researchgate.net/profile/Abdulhamid-Ahmed/amp
https://journals.co.za/doi/abs/10.18772/26180197.2020.v2n2a11
https://journals.co.za/doi/abs/10.18772/26180197.2020.v2n2a11
https://www.researchgate.net/profile/Oladele-Akogun/publication/14444815_Human_behaviour_water_usage_and_schistosomiasis_transmission_in_a_small_settlement_near_Yola_Nigeria/links/589899654585158bf6f6bc56/Human-behaviour-water-usage-and-schistosomiasis-transmission-in-a-small-settlement-near-Yola-Nigeria.pdf
https://www.researchgate.net/profile/Oladele-Akogun/publication/14444815_Human_behaviour_water_usage_and_schistosomiasis_transmission_in_a_small_settlement_near_Yola_Nigeria/links/589899654585158bf6f6bc56/Human-behaviour-water-usage-and-schistosomiasis-transmission-in-a-small-settlement-near-Yola-Nigeria.pdf
https://www.researchgate.net/profile/Oladele-Akogun/publication/14444815_Human_behaviour_water_usage_and_schistosomiasis_transmission_in_a_small_settlement_near_Yola_Nigeria/links/589899654585158bf6f6bc56/Human-behaviour-water-usage-and-schistosomiasis-transmission-in-a-small-settlement-near-Yola-Nigeria.pdf
https://www.researchgate.net/profile/Oladele-Akogun/publication/14444815_Human_behaviour_water_usage_and_schistosomiasis_transmission_in_a_small_settlement_near_Yola_Nigeria/links/589899654585158bf6f6bc56/Human-behaviour-water-usage-and-schistosomiasis-transmission-in-a-small-settlement-near-Yola-Nigeria.pdf
https://www.ajol.info/index.php/ari/article/view/40745
https://www.ajol.info/index.php/ari/article/view/40745
https://www.ajol.info/index.php/ari/article/view/40745
https://www.ajol.info/index.php/ari/article/view/40745
https://journalijtdh.com/index.php/IJTDH/article/view/1091#:~:text=Results%3A%20Out%20of%20the%20300,%25)%20out%20of%20150%20examined.
https://journalijtdh.com/index.php/IJTDH/article/view/1091#:~:text=Results%3A%20Out%20of%20the%20300,%25)%20out%20of%20150%20examined.
https://journalijtdh.com/index.php/IJTDH/article/view/1091#:~:text=Results%3A%20Out%20of%20the%20300,%25)%20out%20of%20150%20examined.
https://journalijtdh.com/index.php/IJTDH/article/view/1091#:~:text=Results%3A%20Out%20of%20the%20300,%25)%20out%20of%20150%20examined.
https://journalijtdh.com/index.php/IJTDH/article/view/1091#:~:text=Results%3A%20Out%20of%20the%20300,%25)%20out%20of%20150%20examined.

Clinical Trials and Clinical Research

8.

10.
11.

12.

13.

14.

15.

16.

17.

18.

Adeoye, G.O., Thomas, B., Megbagbeola, O.0. (2008).
Epidemiology of Schistosoma haematobium in Ibadan South
West Area of Oyo State, Nigeria. Tropical Journal of Health
Sciences, 15 (1): 5-9.

Biu, A. A.,Kolo, H. B. and Agbadu, E. T. (2009). Prevalence
of Schistosoma haematobium infection in school aged
children of Konduga Local ~Government Area,
Northeastern Nigeria. International Journal of Biomedical
and Health Sciences; 5(4):181-184.

CDC (2020). Schistosomiasis.

Chiamah, O. C., Ubachukwu, O. P., Anorue, C. O., Ebi, S.
(2019). Urinary schistosomiasis in Ebonyi State, Nigeria
from 2006 to 2017.Journal of Vector Borne
Disease; 56(2):87-91.

Daniel, A. A., Adamu, T., Abubakar, U., Dakul, D. A.
(2001). Preliminary studies on schistosomiasis in Zaria
Emirate of Kebbi State, Nigeria. The Nigerian J. Parasitol.,
22 (1 & 2): 65-74.

Davis, P. C. and Stoppler, M. C. (2020). Schistosomiasis.
Medicine Net.

Dawaki, S., Al-Mekhalfi, H. M., Ithoi, I., Ibrahim, J.,
Abdulsalami, A. M., et al. (2016). Prevalence and Risk
Factors of Schistosomiasis Among Hausa
Communities in Kano State, Nigeria. Revista do instituto de
Medicina Tropical de Sao Paulo, 58:54.

Ekwunife, C. A., Okafor, F. C. (2004). Schistosomiasis
infection in primary schools in Agulu Town of Anambra
State, Nigeria. Animal Res. Int.,1(3):  203-207.

Ezeh, C. O., Onyekwelu, K.C., Akinwale, O. P., Shan, L.
and Wei, H. (2019). Urinary schistosomiasis in Nigeria: a
50year review of prevalence, distribution and disease
burden. Parasite; 26 (19): 1-10.

Kenneth N. O., Rebecca T. A., Nsima I. U., Udeme U. A.,
Clement A. Y., et al. (2021). Urogenital Schistosomiasis
among Primary School Children in Rural Communities
in Obudu, Southern Nigeria. International Journal of
Maternal and Child Health and AIDS, 10(1): 70-80.
Mafiana, C. F., Ekpo, U. F., Ojo, D. A. (2003). Urinary
schistosomiasis in preschool children in settlements around
Oyan Reservoir in Ogun State, Nigeria. Implications for

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Page 4 of 5

Control. Tropical Medicine and International Health, 8(1):
78-82.

Njom, V. S. (2021). Urogenital Schistosomiasis Among
Primary School Pupils in Amagunze, Enugu State, Southeast
Nigeria. Asian Journal of Advances in Research, 6(2): 1-6.
Nwabueze, A. A., Fagbemi, B. O., Opara, K. N. (2009).
Prevalence and intensity of Urinary Schistosomiasis in
Ibadan south west area of Oyo State, Nigeria. The
Zoologist 7: 102-108.

Nwabueze, A. A., Opara, K. N. (2007). Outbreak of urinary
schistosomiasisin Riverine communities of Delta State,
Nigeria. Journal of Medical Sciences, 7(4): 572-578.
Obisike, V. U., Victor, E. M., Uzoma, V. C., &Amuta, E. U.
(2021). Urinary Schistosomiasis in Some Otukpo
Communities in Otukpo Local Government Area of Benue
State Nigeria. Asian Journal of Medical Principles and
Clinical Practice, 4(1), 1-6.

Obiukwu, M. O., Okoye, E. L., Onyido, A. E., Mbanefo, E.
C. (2009). Urinary schistosomiasis and the prevailing
socio-economic factors in a ruralcommunity in Anambra
State, southeast  Nigeria.  African  Journal  of
MedicalSciences,2(1): 27-32.

Pukuma, M. S., Musa, S. P. (2007). Prevalence of urinary
schistosomiasis among residents of Wakudu in Lamurde
Local Government Area of Adamawa State, Nigeria.
Nigerian Journal of Parasitology, 28(2): 65-68.

Umoh, N. O., Nwamini, C. F., Inyang, N. J., Umo, A. N.,
Usanga, V. U, et al. (2020). Prevalence of urinary
schistosomiasis amongst primary school children in lkwo
and Ohaukwu Communities of Ebonyi State, Nigeria.
African Journal of Laboratory Medicine, 9(1): 812.

Uneke, C. J., Oyibo, P. G., Ugwuoru, C. O. C., Nwanokwai,
A. P., lloegbunam, R. O. (2007). Urinary schistosomiasis
among school-age children in EboyiState, Nigeria. Internet
Journal of Laboratory Medicine, 2(1): 1-10.

Uwaezuoke, J. C., Anosike, J. C., Nwoke, B. E. B., Dozie, I.
N. S. (2007). Urinary schistosomiasis in IhitteUboma Local
Government Area of Imo State, Nigeria. The Nigerian
Journal of Parasitology, 28 (2): 90-94.

World Health Organization (2021). Schistosomiasis. Fact
Sheets.


https://www.ajol.info/index.php/tjhc/article/view/36747
https://www.ajol.info/index.php/tjhc/article/view/36747
https://www.ajol.info/index.php/tjhc/article/view/36747
https://www.ajol.info/index.php/tjhc/article/view/36747
http://www.ojs.klobexjournals.com/index.php/ijbhs/article/view/1051
http://www.ojs.klobexjournals.com/index.php/ijbhs/article/view/1051
http://www.ojs.klobexjournals.com/index.php/ijbhs/article/view/1051
http://www.ojs.klobexjournals.com/index.php/ijbhs/article/view/1051
http://www.ojs.klobexjournals.com/index.php/ijbhs/article/view/1051
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8428420/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8428420/
https://www.researchgate.net/profile/Sowechi-Ebi/publication/335100221_Urinary_schistosomiasis_in_Ebonyi_State_Nigeria_from_2006_to_2017/links/5d7691d2a6fdcc9961bc92d4/Urinary-schistosomiasis-in-Ebonyi-State-Nigeria-from-2006-to-2017.pdf
https://www.researchgate.net/profile/Sowechi-Ebi/publication/335100221_Urinary_schistosomiasis_in_Ebonyi_State_Nigeria_from_2006_to_2017/links/5d7691d2a6fdcc9961bc92d4/Urinary-schistosomiasis-in-Ebonyi-State-Nigeria-from-2006-to-2017.pdf
https://www.researchgate.net/profile/Sowechi-Ebi/publication/335100221_Urinary_schistosomiasis_in_Ebonyi_State_Nigeria_from_2006_to_2017/links/5d7691d2a6fdcc9961bc92d4/Urinary-schistosomiasis-in-Ebonyi-State-Nigeria-from-2006-to-2017.pdf
https://www.researchgate.net/profile/Sowechi-Ebi/publication/335100221_Urinary_schistosomiasis_in_Ebonyi_State_Nigeria_from_2006_to_2017/links/5d7691d2a6fdcc9961bc92d4/Urinary-schistosomiasis-in-Ebonyi-State-Nigeria-from-2006-to-2017.pdf
https://www.ajol.info/index.php/njpar/article/view/37761
https://www.ajol.info/index.php/njpar/article/view/37761
https://www.ajol.info/index.php/njpar/article/view/37761
https://www.ajol.info/index.php/njpar/article/view/37761
https://books.google.com/books?hl=en&lr=&id=ABi_EAAAQBAJ&oi=fnd&pg=PA1&dq=Davis,+P.+C.+and+Stoppler,+M.+C.+(2020).+Schistosomiasis.+Medicine+Net.&ots=VzfRF7pRX4&sig=4iYynffzqdy-A8l9yOEAZ2PfzBQ
https://books.google.com/books?hl=en&lr=&id=ABi_EAAAQBAJ&oi=fnd&pg=PA1&dq=Davis,+P.+C.+and+Stoppler,+M.+C.+(2020).+Schistosomiasis.+Medicine+Net.&ots=VzfRF7pRX4&sig=4iYynffzqdy-A8l9yOEAZ2PfzBQ
https://books.google.com/books?hl=en&lr=&id=ABi_EAAAQBAJ&oi=fnd&pg=PA1&dq=Davis,+P.+C.+and+Stoppler,+M.+C.+(2020).+Schistosomiasis.+Medicine+Net.&ots=VzfRF7pRX4&sig=4iYynffzqdy-A8l9yOEAZ2PfzBQ
https://books.google.com/books?hl=en&lr=&id=ABi_EAAAQBAJ&oi=fnd&pg=PA1&dq=Davis,+P.+C.+and+Stoppler,+M.+C.+(2020).+Schistosomiasis.+Medicine+Net.&ots=VzfRF7pRX4&sig=4iYynffzqdy-A8l9yOEAZ2PfzBQ
https://books.google.com/books?hl=en&lr=&id=ABi_EAAAQBAJ&oi=fnd&pg=PA1&dq=Davis,+P.+C.+and+Stoppler,+M.+C.+(2020).+Schistosomiasis.+Medicine+Net.&ots=VzfRF7pRX4&sig=4iYynffzqdy-A8l9yOEAZ2PfzBQ
https://books.google.com/books?hl=en&lr=&id=ABi_EAAAQBAJ&oi=fnd&pg=PA1&dq=Davis,+P.+C.+and+Stoppler,+M.+C.+(2020).+Schistosomiasis.+Medicine+Net.&ots=VzfRF7pRX4&sig=4iYynffzqdy-A8l9yOEAZ2PfzBQ
https://books.google.com/books?hl=en&lr=&id=ABi_EAAAQBAJ&oi=fnd&pg=PA1&dq=Davis,+P.+C.+and+Stoppler,+M.+C.+(2020).+Schistosomiasis.+Medicine+Net.&ots=VzfRF7pRX4&sig=4iYynffzqdy-A8l9yOEAZ2PfzBQ
https://www.ajol.info/index.php/ari/article/view/40838
https://www.ajol.info/index.php/ari/article/view/40838
https://www.ajol.info/index.php/ari/article/view/40838
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6447092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6447092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6447092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6447092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7873395/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7873395/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7873395/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7873395/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7873395/
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-3156.2003.00988.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-3156.2003.00988.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-3156.2003.00988.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-3156.2003.00988.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-3156.2003.00988.x
https://www.mbimph.com/index.php/AJOAIR/article/download/1880/1748#:~:text=A%20survey%20of%20urogenital%20schistosomiasis,19)%20(Table%201).
https://www.mbimph.com/index.php/AJOAIR/article/download/1880/1748#:~:text=A%20survey%20of%20urogenital%20schistosomiasis,19)%20(Table%201).
https://www.mbimph.com/index.php/AJOAIR/article/download/1880/1748#:~:text=A%20survey%20of%20urogenital%20schistosomiasis,19)%20(Table%201).
https://www.ajol.info/index.php/tzool/article/view/52086
https://www.ajol.info/index.php/tzool/article/view/52086
https://www.ajol.info/index.php/tzool/article/view/52086
https://www.ajol.info/index.php/tzool/article/view/52086
https://scialert.net/fulltext/?doi=jms.2007.572.578#:~:text=This%20investigation%20has%20shown%20that,project%20through%20the%20riverine%20communities.
https://scialert.net/fulltext/?doi=jms.2007.572.578#:~:text=This%20investigation%20has%20shown%20that,project%20through%20the%20riverine%20communities.
https://scialert.net/fulltext/?doi=jms.2007.572.578#:~:text=This%20investigation%20has%20shown%20that,project%20through%20the%20riverine%20communities.
https://www.sdiarticle4.com/prh/doc/Revised-ms_AJMPCP_63710_v3.pdf
https://www.sdiarticle4.com/prh/doc/Revised-ms_AJMPCP_63710_v3.pdf
https://www.sdiarticle4.com/prh/doc/Revised-ms_AJMPCP_63710_v3.pdf
https://www.sdiarticle4.com/prh/doc/Revised-ms_AJMPCP_63710_v3.pdf
https://www.sdiarticle4.com/prh/doc/Revised-ms_AJMPCP_63710_v3.pdf
https://www.researchgate.net/profile/Evaristus-Mbanefo/publication/258436075_Urinary_schistosomiasis_and_the_prevailing_socio-economic_factors_in_a_rural_community_in_Anambra_state_southeast_Nigeria/links/55e7b69908ae65b638995e74/Urinary-schistosomiasis-and-the-prevailing-socio-economic-factors-in-a-rural-community-in-Anambra-state-southeast-Nigeria.pdf
https://www.researchgate.net/profile/Evaristus-Mbanefo/publication/258436075_Urinary_schistosomiasis_and_the_prevailing_socio-economic_factors_in_a_rural_community_in_Anambra_state_southeast_Nigeria/links/55e7b69908ae65b638995e74/Urinary-schistosomiasis-and-the-prevailing-socio-economic-factors-in-a-rural-community-in-Anambra-state-southeast-Nigeria.pdf
https://www.researchgate.net/profile/Evaristus-Mbanefo/publication/258436075_Urinary_schistosomiasis_and_the_prevailing_socio-economic_factors_in_a_rural_community_in_Anambra_state_southeast_Nigeria/links/55e7b69908ae65b638995e74/Urinary-schistosomiasis-and-the-prevailing-socio-economic-factors-in-a-rural-community-in-Anambra-state-southeast-Nigeria.pdf
https://www.researchgate.net/profile/Evaristus-Mbanefo/publication/258436075_Urinary_schistosomiasis_and_the_prevailing_socio-economic_factors_in_a_rural_community_in_Anambra_state_southeast_Nigeria/links/55e7b69908ae65b638995e74/Urinary-schistosomiasis-and-the-prevailing-socio-economic-factors-in-a-rural-community-in-Anambra-state-southeast-Nigeria.pdf
https://www.researchgate.net/profile/Evaristus-Mbanefo/publication/258436075_Urinary_schistosomiasis_and_the_prevailing_socio-economic_factors_in_a_rural_community_in_Anambra_state_southeast_Nigeria/links/55e7b69908ae65b638995e74/Urinary-schistosomiasis-and-the-prevailing-socio-economic-factors-in-a-rural-community-in-Anambra-state-southeast-Nigeria.pdf
https://www.ajol.info/index.php/njpar/article/view/37877
https://www.ajol.info/index.php/njpar/article/view/37877
https://www.ajol.info/index.php/njpar/article/view/37877
https://www.ajol.info/index.php/njpar/article/view/37877
http://www.scielo.org.za/scielo.php?pid=S2225-20102020000100011&script=sci_arttext
http://www.scielo.org.za/scielo.php?pid=S2225-20102020000100011&script=sci_arttext
http://www.scielo.org.za/scielo.php?pid=S2225-20102020000100011&script=sci_arttext
http://www.scielo.org.za/scielo.php?pid=S2225-20102020000100011&script=sci_arttext
http://www.scielo.org.za/scielo.php?pid=S2225-20102020000100011&script=sci_arttext
https://ispub.com/IJLM/2/1/7074
https://ispub.com/IJLM/2/1/7074
https://ispub.com/IJLM/2/1/7074
https://ispub.com/IJLM/2/1/7074
https://www.ajol.info/index.php/njpar/article/view/37876
https://www.ajol.info/index.php/njpar/article/view/37876
https://www.ajol.info/index.php/njpar/article/view/37876
https://www.ajol.info/index.php/njpar/article/view/37876
https://www.who.int/news-room/fact-sheets/detail/schistosomiasis
https://www.who.int/news-room/fact-sheets/detail/schistosomiasis

Clinical Trials and Clinical Research

& ClinicSearch

Page 5 of 5

Ready to submit your research? Choose ClinicSearch and benefit from:

» fast, convenient online submission

>  rigorous peer review by experienced research in your field
> rapid publication on acceptance

> authors retain copyrights

» unique DOI for all articles

» immediate, unrestricted online access

At ClinicSearch, research is always in progress.

Learn more http://clinicsearchonline.org/journals/clinical-trials-and-clinical-
research

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence,
and indicate if changes were made. The images or other third-party material in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver
(http://creativeco mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless
otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

