EPIDEMIOLOGICAL STUDIES ON CO-INFECTION OF MALARIA AND SCHISTOSOMA HAEMATOBIUM IN IGEDE LAND, BENUE STATE NIGERIA



ABSTRACT	Comment by Babatunde Bello: The abstract demonstrated a succinct description of what the study entailed, with problem statement, study objective, methodology, results and discussion clearly pointed out. However, a visible conclusion was not included in the end. In addition, the selection technique that was employed in the recruitment of participants was not highlighted – purposeful, random and so on
The double burden of malaria and schistosomiasis coinfection in children and adults poses an obvious public health challenge particularly in terms of rate of morbidity and mortality among populations. While both diseases geographically overlap, most studies focus on Mono- infection and general prevalence surveys without molecular analysis. This current study investigated the epidemiological determinants of malaria, schistosomiasis transmission among children and   adults in Igede land, Benue state, Nigeria. School and pre-school and adult aged 3- 30 and above years were enrolled from ten communities in Igede land- five from each LGAs of Oju and Obi, Benue State, Nigeria. The work starts from August, 2023 to April, 2024 using a community based cross sectional approach. Capillary blood samples were obtained, and each was examined for malaria parasite using RDT and microscopy. Thick and thin blood smears were prepared, dried, and stained with Giemsa 10% for 10min.Thin smears were fixed with methanol before staining When thick films were positive, thin films were read for species determination. One specie of plasmodium (Pp.falciparum) was seen. Urine samples were assessed for the presence of S. haematobium eggs using the standard urine configuration and sedimentation techniques. Out of the 1000 participants surveyed 437 were observed to be infected with malaria, 146 with schistosomiasis and 39 with coinfection of malaria and schistosomiasis. This translated to overall prevalence of 43.70%, 14.60% and 3.90% respectively in the study area. It was revealed that P. falciparum was responsible for the persistent coinfection in the study area.  Co infections were higher in males in the 3-15 years age groups.  It was reported that P. falciparum had coinfection of 97.40% with S. haematobium as the only Plasmodium Sub specie (sp.) in the coinfection.	Comment by Babatunde Bello: …among human populations	Comment by Babatunde Bello: This appears to be the research gap identified which justified your study. However, no aspect of the study addressed this. Consider replacing with death of study on coinfection with malaria and schistosomiasis	Comment by Babatunde Bello: ..malaria and schistosomiasis…	Comment by Babatunde Bello: School and pre-school children and adults…	Comment by Babatunde Bello: Avoid discrepancies; council ward was used in the main manuscript while community was used here. Ensure uniformity 	Comment by Babatunde Bello: Report in the past tense: The work started.

Consider rephrasing the sentence; see samples below;

The study spanned from August, 2023 to April, 2024

The study started from August, 2023 and ended in April, 2024.

The study was carried out between August, 2023 and April, 2024.	Comment by Babatunde Bello: Species is both singular and plural	Comment by Babatunde Bello: This is not clear, and it appears to be a result, rather than conclusion.

Keywords: Malaria, Schistosomiasis, co-infection.



1.  INTRODUCTION
Neglected tropical dDiseases, illnesses that either occur uniquely in tropical and subtropical regions, which is rare, or, more commonly, are either more wide spread there or more difficult to prevent or control mainly for reasons of climate, poverty, and primitive sanitation conditions. Neglected because not much attention was given to it hitherto as it is now.	Comment by Babatunde Bello: Do you mean more common?
The most important diseases in the tropical regions of south-East Asia, Africa, and South America are Malaria, Schistosomiasis, leprosy, filariasis, trypanosomiasis, and leishmaniasis. Although, effective chemotherapy and insecticides have eliminated malaria in most of the western hemisphere, these measures have been less successful in Asia and Africa. Bayissa (2023).  Both the infecting parasite and its mosquito carrier have become resistant to current drugs and between 300 million and 500 million persons are estimated to have malaria in tropical areas. In sub-Saharan Africa, some 1 million children under five years die of the disease each year, Eleng et al., (2017). At -risk group of persons are mostly children under five years and pregnant women. The prevalent vectoral plasmodium species in Africa and Nigeria is Pplasmodium falciparum. The predominant prevention and control measures usually employed are use of insecticides treated bed nets and chemotherapy respectively. The latter is often resorted to as the last option when malaria symptoms start manifesting.	Comment by Babatunde Bello: In most parts of the western hemisphere, 	Comment by Babatunde Bello: Confirm the correct in-text referencing style. This is used when the reference is part of the sentence. Eg Bayissa (2023) reported that effective chemotherapy……..

However, for reference that is not part of the sentence, it is normally put in parenthesis at the end of the sentence in the author, date format. Eg Although, effective……. and Africa (Bayissa, 2023).

Meanwhile, confirm that the intext reference style for this journal is the reference number in square bracket of the reference as it appears in the reference list. Eg for the first reference in the reference list

Although, effective……. and Africa [1]. 

See the journal author guideline; https://peerreviewcentral.com/page/general-guideline-for-authors 	Comment by Babatunde Bello: 	Comment by Babatunde Bello: Ensure to pay attention to the format used in writing scientific names
Schistosomiasis has never been common in temperate climates, but it affects 200 million persons worldwide, of whom approximately 20 percent are at least partly disabled by the disease, Francis et al., (2022). An estimated 500 million to 600 million people are at risk from these diseases worldwide, Martial et al., (2014). Praziquantel, a highly effective new drug, is now available for treatment of schistosomiasis. Malaria and schistosomiasis are the two most prevalent parasitic infections in sub-Saharan Africa accounting for a considerable proportion of global morbidity and mortality. Over 90% of these infections are in sub-tropical regions (sub-Saharan Africa) with large geographical overlap making co-infections common and persistent Ojo et al., (2019). Social, Economic and Environmental factors are important determinants in the Pattern and Prevalence of Malaria and Schistosomiasis including co-infections with poor and rural communities highly infected Illiyasu et al., (2022). Further, people engaged in certain activities and occupations such as fishing and rice farming are at increased risk due to increased environmental exposures.	Comment by Babatunde Bello: Delete this first million	Comment by Babatunde Bello: Why capitalizing these words?	Comment by Babatunde Bello: And these?
Plasmodium falciparum (P.Falciparum) is responsible for about 99% of malaria cases in sub-Saharan Africa WHO (2017). These infections cause diverse cases of clinical illness ranging from asymptomatic to severe diseases with immune status, acting as a strong or critical determinant of disease progression and they can be microscopic or submicroscopic WHO (2012) and Hotez et al., (2007). Malaria infection can lead to hematologic disorder or abnormalities such as anaemia, lLeucopenia and thrombocytopenia which are important in disease pathophysiology. After repeated exposure, premunition may lead to persistent asymptomatic infections which are characterized as sub clinical due to lack of obvious clinical symptoms. One important note however is that asymptomatic infection may cause harm to the individuals and are reservoirs for transmission Chen et al (2008).	Comment by Babatunde Bello: Who do you mean by this sentence? Expatiate or consider deleting
The latest statistics show that there were around 241 million malaria cases worldwide in 2020 with almost 627,000 deaths Arif Jamal et al., (2023). An obligate parasite of insects and vertebrates, Plasmodium transmitted by a female anopheles mosquito to humans has five species that transmit parasite to humans. There are P.Ffalciparum, pP.malariae (Grassi et Feletti, 1890), P.vivax (Grassi et Feletti, 1890), Pp.ovale (Stephens, 1922), and P.knowlesi (Franchini, 1927) Arif Jamal et al. (2023). 	Comment by Babatunde Bello: This is not the most recent statistics. Check the 2024 world malaria report

https://Iris.who.int/bitstream/handle/10665/379751/9789240104440-eng.pdf?sequence=1 
Schistosoma mansoni and Schistosoma haematobium are responsible for majority of schistosomiasis infections in sub-Saharan Africa. Coinfection can lead to several acute and chronic illness profile that could result to growth stunting, cognitive impairment, anaemia and death.
According to the Wworld Hhealth Oorganisations, WHO, (2017), both parasitic diseases are endemic to sub-Saharan Africa with more than 194 million malaria cases and estimated 91.4% requiring preventive chemotherapy. In Nigeria, Schistosoma haematobium and Schistosoma mansoni are responsible for almost all the cases of schistosomiasis, causing urogenital and intestinal schistosomiasis, respectively. Individuals who are infected with both species (S.Haematobium or S.mansoni) show various symptoms including anaemia, stunted growth (mostly seen among school aged children) haematuria, nutritional hepatosplenomegaly, infertility in prolonged cases in female, bladder cancer and pelvic discomfort Steinman et al. (2006), King et al. (2005) and King et al., (2008). Several epidemiological studies have shown high rates of co-infection with soil transmitted helminth and Plasmodium falciparum in conditions of poverty, where they frequently overlap Drake et al., (2000).  	Comment by Babatunde Bello: See the correct referencing style of the journal	Comment by Babatunde Bello: See authors guideline for the correct in-text referencing style
Nigeria is a leading country in the world in terms of malaria cases despite frantic effort by government to reduce the incidences of death through malaria infection (Kahindo et al., 2020). While recent studies in Nigeria and Benue have focused on mono infections with either schistosomiasis or malaria, the current study provides epidemiological data on coinfection using both microscopy, rapid diagnostic test and molecular techniques. 	  	Comment by Babatunde Bello: While recent studies in Benue state, Nigeria have focused…..
[bookmark: _Hlk196910367]2. MATERIALS AND METHODS
2.1 Study Ddesign	Comment by Babatunde Bello: Ensure consistency with the headings; 

FIRST LEVEL HEADINGS (Capitalise all) eg 1. INTRODUCTION, 2. MATERIALS AND METHODS

Second level heading and below (Capitalise the first letter each word eg 2.1 Study Design 

This was a population-based cross-sectional study conducted from July 2023 to April 2024 in 10 council wards in Igede land (Oju and Obi LGAs) 5 council wards from each of them.

2.2 Sample Ssize
The sample size was calculated using a standard formula (Lorenz’s formula).	Comment by Babatunde Bello: Cite the reference for this formular
 
n = is the sample size
Z = standard normal deviate, usually set at 1.96 or more simply at 2.0 which corresponds to the 95% confidence level.	Comment by Babatunde Bello: Where is the source this information (2.0).

Preferrable consider deleting
p = proportion in the target estimated to have a particular characteristic. If there is no reasonable estimate then use 50% (i.e., 0.50)
q = 1.0 – p
d = degree of accuracy desired (relative precision) usually set at 0.05 or occasionally at 0.02.	Comment by Babatunde Bello: Be specific with the exact pvalue limit adopted in the current study; 5% (0.05) or 2% (0.05)
To account for dropout or withdrawals and missing samples during the study, the sample size was made up to 1000 participants. 100 participants from each of the communities in Igede land.
Therefore, a targeted sample size of 1000 was obtained to assess the co-infection of malaria and schistosomiasis in Igede land.
2.3 Sampling Procedure 
Altogether, ten communities were selected randomly (random sampling). Five each from Oju and Obi LGAs. In order to minimize sampling error, account for missing samples and withdrawals during study, one hundred persons were selected from each community to participate in the study. To be included in the study, the subject should be a member of the selected household and, agree to participate in the study by verbal consent. Parents or caregivers gave consent on behalf of the children. The adults were included in this study as homogenous group because they were usually not considered as the target of most programs for malaria prevention and eradication. These communities were selected due to the persistent nature of reoccurrence of malaria and schistosomiasis among the general population.	Comment by Babatunde Bello: Consider rephrasing
This study was approved by ethical committee of the Benue State Ministry of Health and Human Services, Nigeria. All measures were taken to avoid contamination during sampling (the standards of good laboratory practice-aseptic techniques were respected), and results obtained were kept confidential. Malaria-positive cases were treated with appropriate antimalaria drugs based on the current treatment guidelines of Nigeria as well as for schistosomiasis.	Comment by Babatunde Bello: Incorporate the reference number of the approval letter at the end of the sentence
2.4 Parasitological Analysis of Bblood Ssamples
For each selected participant, blood samples were collected from a finger prick. Thick and thin blood smears were prepared, following standard methods as described by WHO (2011) and Chesbrough (2002). Blood slides were examined by binocular light microscope (Olympus) at x100 magnification (oil immersion) lens. 
Blood films containing any infective stage((s) of plasmodium species were recorded as positive. Thin films from corresponding thick film slides were scrutinized for plasmodium sp identification. The parasite density was calculated by counting the number of asexual parasites per 200 leucocytes in the thick blood film. When thick films were positive, thin films were read for species determination. Based on an assumed 800 white blood cells/ul the parasite density (PD) was calculated using the following formula: 
Parasite/ul blood (PD) = 	Comment by Babatunde Bello: This isn’t the correct character for micro.

See below

Parasites / µL blood (PD) = 
The slides were read twice by laboratory specialists and	Comment by Babatunde Bello: The slides were read separately by two different laboratory specialists
if the discrepancy was more than 15%, a third reader was used to confirm the diagnosis. Also, the blood collected was used to perform a malaria Rrapid Ddiagnostic Ttest (RDT) using the caresterin malaria PFI pan (Histidine-Rich Protein-II antigen combo kit) following the manufactfurer’s instruction.


[image: ] 		[image: ]
Plate 1-Thin  Blood  film						plate 2-	Thick Blood  film	Comment by Babatunde Bello: Consider including slides showing malaria parasites in the thin blood smear

2.5 Urine Analysis
On the day of enrolment, all participants were given one 50ml sterile wide- mouthed screw-capped plastic container carrying their identification information for urine collection. Each participant was instructed to collect mid-stream urine between 10am—2pm which coincides with schistome optimum egg production time. Samples were transported to public Health Lab of Benue State University, in black polythene bags placed on ice to prevent hatching of eggs to miracidia.  For haematuria examination, chemical reagent strip methods ( by dipping inside urine bottle and comparing with standard colour chart) was used. Slides containing terminally—spined Sschistosoma haematobium eggs were considered as positive.
Urine samples were examined to detect the presence of eggs using sedimentation technique. A drop of the sediment was placed on a clean microscope slide and stained using Lugol’s iodine and left for 15 seconds for the stain to penetrate the eggs and viewed under microscope at low power (x10) and then (x40) objective lens Chesbrough (2002), WHO (2011). The number of Schistosoma haematobium eggs per 10ml of urine was counted for each positive sample and the result was calculated by multiplying the crude egg numbers per slide with the number of xml (xml) of the respective urine sample and divided by 10 to represent the intensity. Heavy intensity of infection was defined at 50 S. haematobium eggs per 10ml WHO (1991) and WHO (2011). Infected individuals were treated with standard dose of  praziquantel-a drug of choice for treatment of schistosomiasis and were administered by community health workers in the study area.	Comment by Babatunde Bello: Check in-text referencing style
[image: ]
Plate 3-Slide stained with lugol iodine for schistosoma egg microscopy
3. RESULTS 
3.1 Socio-demographic parameters, prevalence of co-infection of malaria and schistosomiasis in Igede land in relation to sex and Location	Comment by Babatunde Bello: The results here are not in alignment with the table 1 being referred to. 

Consider revising. Eg for malaria;

Tips: present the overall prevalence (irrespective of location and sex), that is, sum up for male and female positive and also sum up for all locations;. See below;

All positive = 185 (Male) + 252 (female) = 437/1000 = 43.7%.

Then genderlise; for male = 185/437 = 42.3% and for female = 252/437 = 57.7%

Then break down by location LGA first, then by wards.

Then repeat for schisto and then for coinfection
	Comment by Babatunde Bello: Capitalise each word except preposition, and conjuction
The prevalence of co-infection of malaria and schistosomiasis in Igede land based on location is presented in Table 1. The highest rate of malaria infection was observed in respondents from Edii Adum West and Edugba Itogo (6%) all in Obi LGA; while the lowest rate was observed in Uje Anchim and Adum owo (3%) respectively in Oju LGA respectively. A highly significant relationship between malaria infection and location was observed (χ2 = 36.016; df = 9; P = 0.000).	Comment by Babatunde Bello: Are you referring to the highest overall malaria prevalence (both male and female added together)? Or you are presenting for each gender. If 	Comment by Babatunde Bello: The information provided here is obscured and is reflecting what is in the table. Where is the 6% in the table.	Comment by Babatunde Bello: Use the insert formular to write the Chisquare symbol. See below;

 = 36.016; df = 9; P = .000
	Comment by Babatunde Bello: P should be capitalised and italicized, and do not use zero (0) before the decimal point for statistical values P, alpha and beta. Check author’s guideline
The prevalence of schistosomiasis in Igede land based on location showed the highest and equal rate of infection in Idele, Igwe Okpokpo, Edii Adum West, Anchika Odiapa and Edugba Itogo with 2% infection rate each. A significant relationship between the rate of infection and location was observed (χ2 = 22.168; df = 9; P = 0.008).
The prevalence of co-infection of malaria and schistosomiasis in Igede land showed the highest rate of co-infection in Igwe Okpokpo (1%), followed by Ainu (0.5%). The lowest rate was observed in Uje Anchim (0.2%), while no co-infection was observed in Adum Owo respectively. There was however no significant relationship between co-infection of malaria and schistosomiasis and location in the study area (χ2 = 15.715; df = 9; P = 0.730).
3.2. Intensity of Plasmodium and schistosomiasis species and coinfection among participants in communities in Igede land. 
The result represented in table 2 shows the intensity of Plasmodium and Schistosoma specie among communities in Igede land. Schistosoma haematobium , (14.84) followed by Plasmodium falciparum (14.14)  have shown relatively similar levels of intensity in the study area. Species intensity revealed that highest intensity  of P. falciparum (21.09) was recorded at Edii-Adum West Community in Obi Local Government Area, while the least intensity (11.75) was recorded at Igwongwo Community Ainu in Oju Local Government Area. Highest intensity  of S. haematobium (19.00)  was recorded at Adum owo Community while the least intensity of (9.71) was found in Idelle with 0.4 Co-infection rate. As regards coinfections the highest ( 1.00) and the least (0.2) were  documented in Igwongwo Ainu, Igwe Okpokpo and Uje Anchim communities respectively.	Comment by Babatunde Bello: Don’t confuse the reader. Malaria comes first in the table before schisto. Revise accordingly	Comment by Babatunde Bello: Not corresponding with the figure in the table
3.3. Prevalence of Co-infection of Malaria and Schistosomiasis in Igede land Based on Sex
The  sex-related data on coinfection with P.falciparum and schistosoma haematobium is presented in table 3.Of the 39\1000 (4.00%) of participants coinfected, males 26\396  (7.00%) males and females 13\604 (2.00%) females were positive. The study participants’ sexes were determinants of coinfection   in the study (x2=12.430, p<0.05).	Comment by Babatunde Bello: Check previous comments on the right formatting of this
3.4 Risk Factors Associated with Co-infection of Malaria and Schistosomiasis in Igede Land
The risk factors associated with the co-infection of malaria and schistosomiasis in Igede land are shown in Table 4.
The prevalence based on source of drinking water showed a significant relationship with malaria (χ2 = 7.978; df = 3; P = 0.046), schistosomiasis (χ2 = 76.484; df = 3; P = 0.000) and co-infection with malaria and schistosomiasis (χ2 = 17.713; df = 3; P = 0.001) in the study area with the highest rate of infections and co-infection observed among respondents whose source of drinking water was surface water.
A significant relationship was also observed between the source of water for other purposes and malaria (χ2 = 8.825; df = 3; P = 0.032), schistosomiasis (χ2 = 60.322; df = 3; P = 0.000) and co-infection (χ2 = 17.174; df = 3; P = 0.001) respectively. The highest rate of the infections and co-infection was also observed among users of surface water.
Similarly, a significant relationship between the location of water source and the infections and co-infection of malaria and schistosomiasis was also observed (P<0.05). Respondents who had their water source located elsewhere were observed to have higher rate of infections and co-infection respectively.
The prevalence based on the use of mosquito nets showed a highly significant relationship with malaria infection (χ2 = 15.535; df = 1; P = 0.000) with the highest rate of infection observed among respondents who did not use mosquito nets (60.7%). No significant relationship was however observed with schistosomiasis (χ2 = 0.737; df = 1; P = 0.390), and co-infection (χ2 = 0.533; df = 1; P = 0.465) respectively. On the number of mosquito nets, and the time of obtaining the nets, no significant relationship was observed with the rate of all infections in the study area (P>0.05).
The knowledge of the infections among the respondents in the study showed no significant relationship with the rate of malaria infection (χ2 = 3.498; df = 1; P = 0.061), schistosomiasis (χ2 = 1.971; df = 1; P = 0.160) and co-infection (χ2 = 2.653; df = 1; P = 0.103).
The prevalence of infection based on the frequency of contact with water showed no significant relationship with malaria infection (P>0.05), while a highly significant relationship with schistosomiasis, and co-infection was observed (P = 0.000). Respondents who had contact with water four times a day had the highest rate of schistosomiasis (42.9%), and co-infection (32.1%) respectively. The result further showed that respondents who had streams in their communities had higher rate of malaria (48.5%), schistosomiasis (17.5%) and co-infection (5.0%) respectively. A significant relationship was observed with all the infections (P<0.05). The rate of co-infection with malaria and schistosomiasis was also observed to be significantly associated with the presence of snails in the streams (χ2 = 11.364; df = 1; P = 0.001). No significant association with possible symptoms was however observed in the study area (P>0.05).



 



Table 1. Socio-demographic parameters, prevalence of co-infection of malaria and schistosomiasis in Igede land in relation to sex and communities.	Comment by Babatunde Bello: Ensure consistency of the decimal places in table and in the result section
	Communities 
	No. Examined
	Male
	Female

	
	
	No.	Comment by Babatunde Bello: The table is confusing. Are you referring to number of slides of from male participants examined?
Infected
	Mal
N(%)
	Sch
N(%)
	Co
Infected
	No.	Comment by Babatunde Bello: No. examined for females?
Infected
	Mal
N(%)
	Sch
N(%)
	Co
Infected

	Oju 
	
	
	
	
	
	
	
	
	

	Igwongwo Ainu
	100
	49
	17 (35)
	8 (16)
	3 (6)
	51
	20 (39)
	6 (12)
	2 (4)

	Idelle
	100
	26
	8 (31)
	2 (8)
	1 (4)
	74
	30 (41)
	18 (24)
	3 (4)

	Uje Anchim
	100
	37
	10 (27)
	6 (16)
	1 (3)
	63
	19 (30)
	4 (6)
	1 (2)

	Adum Owo
	100
	38
	15 (39)
	2 (5)
	0 (0)
	62
	17 (27)
	4 (6)
	0 (0)

	Igwe Okpokpo
	100
	34
	23 (68)
	10 (29)
	8 (24)
	66
	26 (39)
	7 (11)
	2 (3)

	Obi 
	
	
	
	
	
	
	
	
	

	Ogore
	100
	54
	51 (57)	Comment by Babatunde Bello: Is this correct? 51/54 = 94%
	8 (15)
	4 (7)
	46
	22 (48)
	2 (4)
	0 (0)

	Edii Adum West
	100
	43
	25 (58)
	10 (23)
	2 (5)
	57
	33 (58)
	9 (16)
	1 (24)

	Anchika Odiapa
	100
	35
	15 (43)
	12 (34)
	3 (9)
	65
	26 (40)
	10 (15)
	1 (2)

	Itakpa Okpokwu
	100
	39
	19 (49)
	5 (13)
	2 (9)
	61
	26 (43)
	4 (7)
	1 (2)

	Edugba Itogo
	100
	41
	22 (54)
	11 (27)
	2 (5)
	59
	33 (56)
	8 (14)
	1 (2)

	Total
	1000
	396
	185 (47)
	74(19)
	26 (7)
	604
	252 (42)
	13 (2)
	


χ2 –Value = 23.262, df 9
P – Value =   0.006


[bookmark: _Hlk196911518]Table 2. Intensity of Plasmodium and schistosomiasis species and coinfection among participants in communities in Igede land.
	
	No.
Examined
	Plasmodium
Falciparum
	Schistosoma Haematobium
	
	Co-Infection

	Communities
	
	No. Infected (%)
	Parasite
Counts
	Intensity
	No. Infected (%)
	Egg
Counts
	Intensity
	

	Oju 
	
	
	
	
	
	
	
	

	Igwongwo 
Ainu 
	100
	37 (4)
	94
	11.75
	14 (1)
	85
	14.17
	5 (1)

	Idelle 
	100
	38 (4)
	128
	14.22
	20 (2)
	135
	9.71
	4 (0.4)

	Uje Anchim 
	100
	29 (3)
	78
	13.00
	10 (1)
	117
	13.00
	2 (0.2)

	Adum Owo 
	100
	32 (3)
	96
	13.71
	6 (1)
	38
	19.00
	0 (0)	Comment by Babatunde Bello: Confirm if this is 0.4 as reported in the result section

	Igwe Okpokpo 
	100
	49 (5)
	103
	12.88
	17 (2)
	33
	16.50
	10(1)

	Obi
	
	
	
	
	
	
	
	

	Ogore 
	100
	53 (5)
	86
	14.33
	10 (1)
	71
	17.75
	4 (0.4)

	Edii Adum-West 
	100
	58 (6)
	232
	21.09
	19 (2)
	49
	16.33
	4 (0.4)

	Anchika Odiapa 
	100
	41 (4)
	128
	14.22
	22 (2)
	97
	13.86
	4 (0.4)

	Itakpa Okpokwu 
	100
	45 (5)
	132
	13.20
	9 (1)
	85
	14.17
	3 (0.3)

	Edugba Itogo 
	100
	55 (6)
	78
	13.00
	19 (2)
	97
	13.86
	3 (0.3)

	Total 
	1000
	437 (44)
	1155
	14.14
	146 (15)
	88
	14.84
	39 (4)

	X2-Value
	
	36.016
	
	22.168
	
	15.715

	P-Value
	
	0.000
	
	0.008
	
	0.730




Table 3. Prevalence of co-infection of malaria and schistosomiasis in Igede land based on sex.
	Gender
	       No. Examined                                 No. Infected (%)

	
	
	Malaria
	Schistosomiasis
	Co-Infection

	Male 
	396
	185 (47%)
	74 (19%)
	26 (7%)

	Female
	604
	252 (42%)
	72 (12%)
	13 (2%)

	Total
	1000
	437 (44%)
	146 (15%)
	39 (4%)

	χ2-Value
	
	2.426
	8.783
	12.430

	P - Value
	 
	0.119
	0.003
	0.000



Table 4. Risk factors associated with co-infection of malaria and schistosomiasis in Igede land
	Risk Factor
	No. Examined
	No. Infected (%)
	

	
	
	Malaria
	Schis.
	Co-Infection
	
	χ2–Value
	P - Value

	Source of Drinking Water
	Borehole
	150
	55 (36.7%)
	3 (2.0%)
	2 (1.3%)
	Mal
	7.978
	0.046

	
	Well
	166
	71 (42.8%)
	1 (0.6%)
	0 (0.0%)
	Schis
	76.484
	0.000

	
	Rain Water
	80
	28 (35.0%)
	7 (8.8%)
	1 (1.3%)
	Co-Inf
	17.713
	0.001

	
	Surface Water
	604
	283 (46.9%)
	135 (22.4%)
	36 (6.0%)
	
	
	

	
	Total
	1000
	437 (43.7%)
	146 (14.6%)
	39 (3.9%)
	
	
	

	
	
	
	
	
	
	
	

	Source of Water for other purposes
	Borehole
	138
	47 (34.1%)
	4 (2.9%)
	2 (1.4%)
	Mal
	8.825
	0.032

	
	Well
	244
	102 (41.8%)
	11 (4.5%)
	1 (0.4%)
	Schis
	60.322
	0.000

	
	Rain Water
	10
	3 (30.0%)
	0 (0.0%)
	0 (0.0%)
	Co-Inf
	17.174
	0.001

	
	Surface Water
	608
	285 (46.9%)
	131 (21.5%)
	36 (5.9%)
	
	
	

	
	Total
	1000
	437 (43.7%)
	146 (14.6%)
	39 (3.9%)
	
	
	

	 
	
	
	
	
	
	
	

	Location of Water Source
	In Own Dwelling
	71
	19 (26.8%)
	8 (11.3%)
	2 (2.8%)
	Mal
	14.343
	0.001

	
	In Own Yard
	227
	87 (38.3%)
	18 (7.9%)
	2 (0.9%)
	Schis
	12.235
	0.002

	Mosquito Net
	Yes
	883
	366 (41.4%)
	132 (14.9%)
	33 (3.7%)
	Mal
	15.535
	0.000

	
	No
	117
	71 (60.7%)
	14 (12.0%)
	6 (5.1%)
	Schis
	0.737
	0.390

	
	Total
	1000
	437 (43.7%)
	146 (14.6%)
	39 (3.9%)
	Co-Inf
	0.533
	0.465



4 DISCUSSION
 This study was carried out on Epidemiology and co-infection of malaria and schistosomiasis in Igede land Benue State, Nigeria at a cross sectional level.

A total of 1000 samples were collected from Oju and Obi local government area of Igede land, out of which 437 were observed to be infected with malaria 146 with schistosomiasis, and 39 with coinfection of malaria and schistosomiasis. This translated to overall prevalence of 43.70%, 14.6% and 3.9% respectively in the study area. The high prevalence of malaria in the area reflects high exposure to infection by participants in the study area. This was a cross-sectional study which included both children, adult male and female including pregnant women living in the study area. This could be due to absolute dependence on natural water sources for drinking, domestic activities and bathing.	Comment by Babatunde Bello: Round off to your choice of decimal place, 2-places preferably and be consistent, 3.9% is used here, and 4 was used in table 2.
Compared to the level of infections in the present study, lower prevalence of urogenital schistosomiasis among pregnant women has been reported elsewhere in Nigeria by Eyo et al.; (2012) (23.8%) Salawu and Odiambo (20.8%) (2013) Ode et al.; (2022). Differences in the method used for the detection of S. haematobium may partly explain the observed differences in rates and intensity. Although some of these studies attributed the lower prevalence levels of urinary schistosomiasis among pregnant women to a taboo restricting pregnant from visiting natural water bodies Eyo et al., (2012), compared with urine sedimentation method used in this study, the lower sensitive centrifugation use in the diagnosis of S. haematobium infection in other studies may have under estimated true infection level. Another reason which may cause lower rate of infection in the study by Ode et al.; (2022), Olayinka et al (2020) is that the study population was only restricted to pregnant women in Igede land while the present study is a cross-sectional study encompassing both young and old males and females including pregnant women-all inclusive.
For Malaria infection to take place, one must be exposed to mosquito bite. Many participants even though have insecticide treated bed wets (ITBN) bluntly refused to use it on the excuse of disliking the odour. This behaviour exposed them to mosquito bite which may result to malaria disease. Some communities live near natural water bodies which serves as breeding site for mosquitoes. When children or even adults left their bodies uncovered, they are exposed to malaria through mosquito bites. Coinfection of malaria and schistosomiasis is highly significant in relation to location and age.
Table 2 shows prevalence of coinfection of malaria and schistosomiasis in Igede land in relation to sex and location P = 0.006  	Comment by Babatunde Bello: Consider deleting this
For transmission of schistosomiasis to take palace, the schistome parasite requires an avenue where it is in direct contact with human host S. Brooker et al.; (2007). Participants in Igede land got infection during activities such as laundry, plate washing, swimming, water fetching for domestic use. In addition, to domestic activities, bathing in streams poses a great risk of infection among participants especially children. Their feet can be penetrated into easily by cercaria- the ineffective stage of schistosomiasis found in these stagnant large bodies of water in these areas.	Comment by Babatunde Bello: Schistosome?
Reports and analysis from other studies revealed that regularly bathing in water sources contaminated with the developmental stages of the schistome parasites was associated with prevalence and intensity of schistosomiasis J.  Bethony et al.; (2001), J. C Sousa- Figueiredo et al., (2012), F. Anto et al., (2013). Furthermore, increased risk of infection associated with the number and duration of water contact with infected waters per day has also been reported F. Anto et al., (2013). Participants who reported surface water contact at least 3 to 5 times per day were at greater risk of infection due to longer period of contact with contaminated water. 
5. CONCLUSION
Health education to instruct young children to make less surface water contact frequency and the implication of voiding their bladder (urinating) in water bodies is paramount. These behavioural changes will significantly reduce the risk of S. haematobium infection among the populace and contamination of water source in these areas. Ultimately, provision of potable water and improved sanitation system and practice will play a major role in decreasing disease transmission and incidence. Health Education on the importance of the use of insecticide treated bed net should be intensified.	Comment by Babatunde Bello: This information are more of recommendation than actual conclusion. Consider, looking for the right sentences to convey your conclusion properly
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