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ABSTRACT
This study examined the knowledge, attitude, and occurrence of cholera among residents of Owerri West Local Government Area (LGA), Imo State, Nigeria. The study determined the level of knowledge and attitude toward cholera prevention and the prevalence of the disease within the community. A descriptive cross-sectional design was adopted, and 444 questionnaire was shared, while 412 respondents responded to the structured questionnaire. Data analysis was performed using the Statistical Package for the Social Sciences (SPSS, version 25). The results revealed that the majority of respondents (53.2%) were aged between 32–38 years, with nearly equal gender representation (female: 50.2%; male: 49.8%). Knowledge of cholera was generally high, as 84.5% (n=348) of respondents demonstrated good knowledge of the disease’s causes and prevention, 12.6% (n=52) showed moderate knowledge, and only 2.9% (n=12) had poor knowledge. Attitudes toward cholera prevention were also highly positive, with 81.3% (n=335) exhibiting a positive attitude and 18.7% (n=77) showing a fair attitude. The study revealed no significant association between respondents' socio-demographic characteristics and the occurrence of cholera. Age range was not significantly associated with cholera occurrence (χ² = 0.08, df = 4, p = 0.999). Similarly, no significant association was found between gender and occurrence of cholera (χ² = 0.00, df = 1, p = 0.965), ethnicity (χ² = 0.00, df = 1, p = 0.962), occupation (χ² = 0.01, df = 2, p = 0.997), or religion (χ² = 0.16, df = 3, p = 0.984). Although respondents had a considerable amount of knowledge and positive attitudes regarding cholera prevention, continued public health intervention is needed to decrease the incidence of cholera.
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1.1 Background to the Study 
Cholera is a longstanding disease that remains a major public health threat in resource- limited settings (Dean et al., 2020; Ali et al., 2015). It is an epidemic diarrhoeal disease caused by ingestion of food or water contaminated with pathogenic strains of Vibrio cholerae, a bacterium belonging to the family Vibrionaceae and the species cholerae (Nelson, Harris, & Morris,2019) V. cholerae serogroups O1 and O139 cause cholera epidemics (Ramamurthy, Mutreja , & Weill, 2019). The onset of cholera often starts with stomach cramps, vomiting and diarrhoea, and if left untreated may progress to fluid losses of up to 1 litre per hour, resulting in severe dehydration and metabolic acidosis, and consequently kidney failure, shock, coma, and death. About 50% of cholera cases are asymptomatic. Asymptomatic cases shed vibrios in their stools and serve as a potential source of infection to others. Symptomatic patients may also shed vibrios before the onset of illness and will continue to shed the organisms for about 1 to 2 weeks (Adagbada et al., 2012). More so, cholera is a global public health problem and an indicator of social inequity affecting 1.3–4 million people annually with about 21,000–143,000 deaths globally (Ali et al., 2015). About 2.8 million cases and 91,000 deaths occur in Africa annually (Ali et al., 2012). Additionally, cholera is endemic in Africa, parts of Asia, Middle East, and South and Central America (Akyala et al., 2014). Thus, the infection is common to developing countries in the tropics and subtropics with high human poverty index (Dalhat et al., 2014; Saulat, 2016).
In Africa, there have been recurrent cholera outbreaks, characterized by a large disease burden and high case-fatality rates. African countries accounted for 3,316,201 (46%) of the suspected cholera cases reported to the WHO from 1970 to 2012. In 2012, sub-Sahara Africa recorded 71% of all reported cases and 86% of cholera deaths (Piarroux et al., 2012; Mengel et al.,2014). In 2013, a total of 129,064 cases were notified from 47 countries, including 2102 deaths; the World Health Organization (WHO) however believes the officially reported cases account for not more than 5–10% of the actual disease burden. Historically, Nigeria has experienced several cholera outbreaks characterized by high CFRs, notable ones being the epidemic of 1991 which resulted in 59,478 cases and 7654 deaths, and the CFR of 12.9% reported for that outbreak remains the highest for the country to date. Furthermore, another major cholera outbreak occurred in Kano state in March, 1999, with cases spreading to Adamawa and Edo states by May of that year; and the outbreak resulted in 26,358 cases and 2085 deaths. From January to December 2010, Nigeria reported 41,787 cases and 1716 deaths (CFR 4.1%) across 18 states (Dalhat et al., 2014). 
Studies have shown that in many Nigerian communities, there is a significant gap in knowledge regarding cholera, which affects preventive practices and overall public health response (Olaniyan et al., 2021). Hence, proper control requires a combination of public health surveillance, water sanitation and hygiene, social mobilization, treatment and vaccination using oral cholera vaccine (WHO, 2017). More so, diagnosis of cholera depends mainly on culturing the causative bacteria from a stool sample of the patient (Talaei et al., 2015). Rapid testing can also provide a preliminary result to start a targeted treatment plan (Mutreja & Dougan, 2020). The management of cholera consists of antibiotics for the infection, and rehydrating measures for the vomiting and diarrhea through electrolytes and fluids administration (Taylor et al., 2015).
This study will be pertinent to communities within Owerri West LGA as it focuses on cholera understanding the knowledge and attitudes of the residents towards cholera thereby providing a broad range of information on the factors that needs to be addressed to prevent the disease in their communities. The results will empower the community by improving public health interventions, targeted health education, enhancing disease prevention strategies, and informing policy and resource allocation. By understanding local beliefs, this study ensures culturally sensitive interventions. Ultimately, the study contributes to building a healthier community with a lasting impact on future generations. Furthermore, findings from this study will significantly improve surveillance on cholera in Owerri West LGA as it will aid the Disease surveillance and notification officers adopt the best approach to advance early detection. Findings from this study will contribute immensely to the existing body of knowledge.



2.0	Materials and methods
2.1 Study Design 
The study employed a cross-sectional descriptive design.
2.2 Area of Study 
This study was carried out in Owerri West Local Government Area (LGA) of Imo State, South Eastern Nigeria. The area constitutes approximately a third of the capital city of Imo State, Nigeria. It has a total number of 23 communities and a population of 252,521 people according to projected data from National Population Commission (2024) and covers an area of 297 km2. It is located between latitudes 50 16’30”N and 50 31’30”N, and longitude 60 51’00”E and 70 5’00”E The main language in the area is Igbo Language. Many also speak English and Pidgin English ‘. The people are predominantly farmers, traders, civil servants, artisans.  
2.3 Population of Study 
The population of study were 252,521 adults above the age of 18 years in selected households in Owerri West LGA. They were adult residing in Owerri West.
2.4 Sampling 
 2.4.1 Sample Size determination 
The sample size for this study was determine using the Taro Yamane formula:  
                                 n= [image: ]
Where; n =sample population 
 
N= total study population (252,521)
e= error margin that will be set at 5% which is 0.05 
Therefore,
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Furthermore, to adjust for 10% rate of non-response and invalid response (i.e 90% expected response rate =0.9).
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                              n = 444.
Table 1: Sample allocation to selected communities
List of Communities		 Population of Each Communities      	Sample Size for Each
										    Community
Orogwe					8223 	        				29		
Ndegwu					7158	                                                25	   	
Umuguma					16098                                                   57	  
Obinze						12628                                                   45		    
Umukpo					5546	                                                 20		    
Okolochi					3753                                                      13	
Eziobodo					7627                                                      27                                                        
Ihiagwa					7899	                                                  28	     	
Emabiam					3753	                                                  13   		
Umualum Nekede				30128                                                    106		    
Avu	                                                             10446	                                                  37	     	
Okuku                                                              12568                                                    44                                                
Total                                                               125,827                                                  444                                              				

2.4.2 Sampling Method 
A multi-stage sampling technique was employed for the selection of households for this study. 
First stage: Selection of communities 
Fifty percent of twenty-three (23) communities in Owerri West LGA was selected using simple random sampling which is approximately 12 communities, from which respondents were drawn.
Second stage: Allocation of sample to selected communities
Sample was allocated to each community from the sample size (n) based on the population of each of the selected community as shown in Table 1 above, to ensure the total sample size was properly distributed across the selected communities from which respondents will be drawn.
Third stage: Selection of households 
In each community, simple random sampling was used in the selection of households from which respondents were drawn and this process will go around until the allocated sample for each community will be reached.
Fourth stage: Selection of respondents 
In each of the selected households, one respondent was selected and sampled which was either the head of the households (i.e. fathers in particular) or caregivers (i.e. mothers in particular) to ensure the allocated sample to each community was well distributed.
2.5 Instrument for Data Collection 
A structured questionnaire adapted from validated questions in previous literature was  used  to obtain information on the knowledge, and attitude of cholera in Owerri West LGA,  the questionnaire consists of three (3) sections as follows: Section A; Information on the socio demographic characteristics of the respondents, Section B:  consisted of questions on  knowledge of respondents on cholera, Section C: consisted of questions on the respondents attitudes towards cholera, while information on the assessment of cholera prevalence will be obtained by reviewing the medical records of all the primary health care centers in the selected communities.
2.6 Validity of the Instrument 
The questionnaire which is the instrument of data collection was submitted to the project supervisor for face and content validation in order to ensure that the questionnaire is valid to obtain data in line with the study objectives Besides, before the distribution of copies of the questionnaires for reliability testing, the questionnaire was further accessed by three lecturers in the department of public health. 
2.7 Reliability of Instrument 
Reliability of the instrument was determined using test-to-retest method. 44 copies of the questionnaire was given to some respondents in communities outside the selected communities for the study. These communities shared similar characteristics as the communities selected for the study. Crombach alpha test was used to test the reliability of the questionnaire 
2.8 Method of Data Collection 
 Data collection processes lasted for 4 months with the aid of one (1) field assistants who was trained to aid in the data collection process. Data on the knowledge and attitudes of the respondents towards cholera was obtained by administering structured pretested questionnaires face to face to the respondents, who were either heads of households (i.e. fathers in particular) or care givers (i.e. mothers in particular). For each selected participants the study was introduced and explained to ensure it better understood and informed consent was sought for their participation in the study. For those who gave their consent, the questionnaire was elicited to them in Nigeria pidgin English particularly to the non-educated respondents. 
2.9	Laboratory Confirmation of Cholera Using a Rapid Diagnostic Test (RDT)
Laboratory confirmation of cholera was carried out using a Crystal VC® Rapid Diagnostic Test rapid diagnostic test (RDT) kit for the detection of Vibrio cholerae O1 and O139 antigens in stool specimens. Fresh stool samples were collected aseptically from respondents using sterile, wide-mouthed, screw-capped stool specimen containers. The stool samples were collected from respondents who presented with symptoms suggestive of cholera, including acute watery diarrhoea, vomiting, and dehydration. The samples were transported immediately to the laboratory for analysis. Where immediate testing was not feasible, the specimens were stored at a temperature of 2–8°C and processed within 24 hours of collection.
Approximately 200 µL of liquid stool sample, in some cases a small portion of formed stool was mixed with the assay buffer supplied with the test kit. Using a sterile dropper, the prepared specimen was dispensed into the sample well of the test cassette. The test device was placed on a flat surface and maintained at room temperature, and the results were read after 15–20 minutes in accordance with the manufacturer's instructions.
Test results were interpreted based on the appearance of the reaction lines on the test cassette. A positive result was indicated by the appearance of both the control line (C) and the test line (T), signifying the presence of Vibrio cholerae O1 and/or O139 antigens in the stool specimen. A negative result was indicated by the appearance of only the control line, suggesting the absence of detectable Vibrio cholerae antigens. Tests were considered invalid when the control line failed to appear regardless of the presence or absence of the test line, and such samples were retested using a new test cassette.
Quality control was maintained through the use of the internal control line incorporated into each test cassette. All laboratory procedures were conducted by trained laboratory personnel following standard operating procedures. The test kits were stored and handled according to the manufacturer's recommendations to ensure the accuracy and reliability of the results.
Respondents whose stool samples tested positive for Vibrio cholerae O1 or O139 antigens were classified as confirmed cholera cases, whereas those with negative test results were classified as non-cases. The confirmed cases were subsequently used to determine the occurrence and prevalence of cholera within the study population.
2.10 Method of Data Analysis 
The Statistical Product and Service Solution (SPSS) version 21.0 was used in the analysis of the data. Results were expressed in percentages, frequencies, tables and charts (Descriptive Statistics). 
[bookmark: _Toc141967420]3.0	Results
This chapter presents the analysis of data derived through the questionnaire administered to the respondents in the study area. A total of 444 structured questionnaire was shared, a four hundred and twelve (412) questionnaire were correctly filled and such were employed for this analysis.

Table 2 presents the socio-demographic profile of the 412 people that participated in this study.
The age distribution of respondents here shows that the majority, 219 (53.2%), were between 32–38 years, followed by 78 (18.9%) within the 25–31 years range. A smaller proportion, 51 (12.4%), were aged 39–45 years, while 38 (9.2%) were 45 years and above, and only 26 (6.3%) fell within the 18–24 years category. Regarding gender distribution, the data reveal a nearly equal representation of both sexes, with 207 (50.2%) being female and 205 (49.8%) males. In terms of ethnicity, the respondents were predominantly Igbo, accounting for 373 (90.5%), while 39 (9.5%) identified as Hausa. Occupationally, the majority of respondents, 296 (71.8%), were self-employed, followed by 77 (18.7%) who were artisans, and 39 (9.5%) identified as civil servants. With respect to religion, Christianity was the most widely practiced faith, reported by 310 (75.2%) of respondents. This was followed by Islam (52; 12.6%), Other religions (37; 9.0%), and African Traditional Religion (13; 3.2%).
Table 2: Socio-demographic characteristics of respondents
	Variable
	Category
	Frequency (n=412)
	Percentage (%)

	Age range
	18–24 years
	26
	6.3

	
	25–31 years
	78
	18.9

	
	32–38 years
	219
	53.2

	
	39–45 years
	51
	12.4

	
	45 years and above
	38
	9.2

	Gender
	Female
	207
	50.2

	
	Male
	205
	49.8

	Ethnicity
	Hausa
	39
	9.5

	
	Igbo
	373
	90.5

	Occupation
	Artisan
	77
	18.7

	
	Civil servant
	39
	9.5

	
	Self-employed
	296
	71.8

	Religion
	African Traditional Religion
	13
	3.2

	
	Christianity
	310
	75.2

	
	Islam
	52
	12.6

	
	Others
	37
	9.0




Table 3 reveal that all respondents, 412 (100.0%), correctly identified cholera as an infectious disease caused by the Vibrio cholerae bacterium.
Regarding environmental and behavioral risk factors, a large proportion of respondents, 336 (81.6%), agreed that poor refuse disposal creates a breeding ground for cholera-causing bacteria, while 76 (18.4%) disagreed. Similarly, 335 (81.3%) recognized that consumption of contaminated water can transmit cholera, with 76 (18.4%) responding negatively. Furthermore, 387 (93.9%) respondents affirmed that unhygienic living conditions promote cholera transmission, whereas only 25 (6.1%) did not share this view. The same proportion (387; 93.9%) also agreed that maintaining food hygiene is one of the most effective methods of preventing cholera infection. When the overall knowledge level was assessed (using blooms taxonomy), 348 (84.5%) of respondents demonstrated high knowledge, 52 (12.6%) had moderate knowledge, and only 12 (2.9%) exhibited poor knowledge.

Table 3: Knowledge of Cholera Prevention
	Variable
	Category
	Frequency (n=412)
	Percentage (%)

	Cholera infection
	Yes
	412
	100.0

	
Poor refuse disposal creates breeding ground for cholera bacteria
	
Yes
No
	
336
76
	
81.6
18.4

	
	
Yes
	
336
	
81.6

	Consumption of contaminated water transmits cholera
	No
	76
	18.4

	
	Yes
	335
	81.3

	Unhygienic living condition promotes cholera transmission
	No
	77
	18.7

	
	Yes
	387
	93.9

	Food hygiene is an effective method to prevent cholera infection
	No
	25
	6.1

	
	
	
	

	Overall knowledge level
	High
	348
	84.5

	
	Moderate
	52
	12.6

	
	Poor
	12
	2.9



Table 4 presents respondents’ attitudes toward cholera prevention. The data reveal that the majority of respondents demonstrated positive and proactive attitudes toward practices that can reduce the incidence of cholera in their communities.
A proportion of respondents, 297 (72.1%), strongly agreed that improving water sanitation can help prevent cholera, while 65 (15.8%) agreed and 50 (12.1%) disagreed. Similarly, 361 (87.6%) strongly agreed and 26 (6.3%) agreed that a cholera outbreak can be a serious health threat to their community, while only 25 (6.1%) disagreed. Regarding personal hygiene, 180 (43.7%) respondents strongly agreed that handwashing with soap can help prevent cholera, while 104 (25.2%) agreed, 90 (21.8%) disagreed, and 38 (9.2%) strongly disagreed. In relation to the preventability of cholera, 269 (65.3%) strongly agreed and 130 (31.6%) agreed that cholera is preventable through proper hygiene and sanitation, while 13 (3.2%) disagreed.
When asked about communal eating habits, responses were more varied. While 89 (21.6%) strongly agreed and 64 (15.5%) agreed that habits of eating in groups may promote the spread of cholera, nearly half of the respondents (195; 47.3%) disagreed, and 64 (15.5%) strongly disagreed. On sanitation practices, 205 (49.8%) strongly agreed and 142 (34.5%) agreed that inappropriate use of latrines encourages the spread of cholera, while 65 (15.8%) disagreed. the belief in vaccination as a preventive measure was also strong: 270 (65.5%) strongly agreed and 52 (12.6%) agreed that vaccination can prevent cholera, while 90 (21.8%) disagreed.
In assessing the overall attitude level (Using blooms taxonomy), 335 (81.3%) of respondents exhibited a positive attitude, while 77 (18.7%) showed a fair attitude, and nobody showed a poor attitude toward cholera prevention. 
Table 4: Attitudes towards cholera prevention
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Improving water sanitation can help prevent cholera
	Agree
	65
	15.8

	
	Disagree
	50
	12.1

	
	Strongly Agree
	297
	72.1

	Cholera outbreak can be a serious health threat to my community
	Agree
	26
	6.3

	
	Disagree
	25
	6.1

	
	Strongly Agree
	361
	87.6

	Handwashing with soap can help prevent cholera
	Agree
	104
	25.2

	
	Disagree
	90
	21.8

	
	Strongly Agree
	180
	43.7

	
	Strongly Disagree
	38
	9.2

	Cholera is a preventable disease with proper hygiene and sanitation
	Agree
	130
	31.6

	
	Disagree
	13
	3.2

	
	Strongly Agree
	269
	65.3

	Habits of eating in groups (as observed in families) may promote the spread of cholera
	Agree
	64
	15.5

	
	Disagree
	195
	47.3

	
	Strongly Agree
	89
	21.6

	
	Strongly Disagree
	64
	15.5

	Inappropriate use of latrines will encourage the spread of cholera
	Agree
	142
	34.5

	
	Disagree
	65
	15.8

	
	Strongly Agree
	205
	49.8

	I believe vaccination can prevent cholera
	Agree
	52
	12.6

	
	Disagree
	90
	21.8

	
	Strongly Agree
	270
	65.5

	Overall attitude level
	Fair
	77
	18.7

	
	Positive
	335
	81.3

	
	0
	0
	0.0



Table 5 shows the distribution of cholera occurrence according to respondents' socio-demographic characteristics. Among the age groups, respondents aged 39–45 years recorded the highest occurrence of cholera (21.6%), while those aged 18–24 years had the lowest occurrence (19.2%). The occurrence of cholera was almost identical among females (20.8%) and males (21.0%). By ethnicity, cholera occurrence was slightly higher among Igbo respondents (20.9%) than Hausa respondents (20.5%). With respect to occupation, self-employed respondents accounted for the highest number of cholera cases (62 cases), although the proportion of occurrence was similar across occupational categories. Regarding religion, respondents practicing African Traditional Religion had the highest occurrence (23.1%), while those in the "Others" category recorded the lowest occurrence (18.9%).
Table 5: Top of Form
Bottom of Form
Occurrence of cholera according to socio-demographic characteristics of respondents (n = 412)
	Variable
	category
	cholera occurrence Yes n (%)
	cholera occurrence No n (%)
	total

	Age range
	18–24 years
	5 (19.2)
	21 (80.8)
	26

	
	25–31 years
	16 (20.5)
	62 (79.5)
	78

	
	32–38 years
	46 (21.0)
	173 (79.0)
	219

	
	39–45 years
	11 (21.6)
	40 (78.4)
	51

	
	45 years and above
	8 (21.1)
	30 (78.9)
	38

	Gender
	Female
	43 (20.8)
	164 (79.2)
	207

	
	Male
	43 (21.0)
	162 (79.0)
	205

	Ethnicity
	Hausa
	8 (20.5)
	31 (79.5)
	39

	
	Igbo
	78 (20.9)
	295 (79.1)
	373

	Occupation
	Artisan
	16 (20.8)
	61 (79.2)
	77

	
	Civil servant
	8 (20.5)
	31 (79.5)
	39

	
	Self-employed
	62 (20.9)
	234 (79.1)
	296

	Religion
	African Traditional Religion
	3 (23.1)
	10 (76.9)
	13

	
	Christianity
	65 (21.0)
	245 (79.0)
	310

	
	Islam
	11 (21.2)
	41 (78.8)
	52

	
	Others
	7 (18.9)
	30 (81.1)
	37



The chi-square analysis revealed no significant association between respondents' socio-demographic characteristics and the occurrence of cholera. Age range was not significantly associated with cholera occurrence (χ² = 0.08, df = 4, p = 0.999). Similarly, no significant association was found between gender and occurrence of cholera (χ² = 0.00, df = 1, p = 0.965), ethnicity (χ² = 0.00, df = 1, p = 0.962), occupation (χ² = 0.01, df = 2, p = 0.997), or religion (χ² = 0.16, df = 3, p = 0.984). The findings suggest that cholera occurrence was relatively evenly distributed across the various socio-demographic groups in the study population (Table 6).
Table 6: Top of Form
Bottom of Form
Association between socio-demographic characteristics and occurrence of cholera among respondents (n = 412)
	Variable
	χ²
	df
	p-value

	Age Range
	0.08
	4
	0.999

	Gender
	0.00
	1
	0.965

	Ethnicity
	0.00
	1
	0.962

	Occupation
	0.01
	2
	0.997

	Religion
	0.16
	3
	0.984


Level of significance: α = 0.05

4.0 Discussion
The study found a high level of cholera knowledge among respondents (348 with high knowledge; 84.5%), largely positive attitudes toward prevention (335 with positive attitude; 81.3%), and a measurable prevalence of self-reported cholera diagnosis (87 respondents; 21.1%). The sample’s socio-demographic profile was dominated by adults aged 32–38 years (219; 53.2%), nearly equal gender distribution (female: 207, 50.2%; male: 205, 49.8%), predominantly Igbo ethnicity (373; 90.5%), large proportion self-employed (296; 71.8%), and mostly Christian (310; 75.2%). Associations between socio-demographic variables and knowledge and attitude were observed: age, gender, ethnicity, occupation and religion were significantly associated with knowledge; age, ethnicity, occupation and religion were significantly associated with attitude, while gender was not.
Overall knowledge of cholera prevention was high in this sample: all respondents (412; 100.0%) recognized cholera as an infection caused by Vibrio cholerae, and most respondents correctly identified environmental risks and prevention measures (e.g., 336; 81.6% for poor refuse disposal as a breeding ground; 387; 93.9% for the role of unhygienic living conditions; and 387; 93.9% for the importance of food hygiene). These findings indicate broad awareness of the bacterial etiology and fecal–oral transmission routes in the study population. The high knowledge observed aligns with some regional KAP surveys which report moderate to high awareness when communities have been exposed to public health messaging or past outbreaks. For example, a recent KAP assessment in parts of southern Nigeria documented relatively high awareness of cholera transmission routes and preventive measures, although gaps remained in symptom recognition and practice (Oluchi et al., 2025). Multi-country studies in other regions have also found that older age and higher education predict better cholera knowledge (Bekhit et al., 2025). In this study, the statistical associations between knowledge and socio-demographic variables particularly age and occupation suggest that lived experience, workplace exposure, and informal channels of information (e.g., workplace or market interactions for the self-employed) may shape knowledge levels.
The socio-demographic distribution of the occurrence of cholera was found to be slightly different among the different groups in the present study. The respondents aged 39-45 years had the highest incidence of cholera at 21.6%, while the 18–24-year-old had the lowest incidence at 19.2%. The chi-square analysis did not however show any significant association between age and occurrence of cholera (χ² = 0.08, df = 4, p = 0.999). It is deduced from this finding that age was not determinant in the occurrence of cholera among the respondents. While some studies have noted differences in susceptibility to cholera by age (due to different patterns of exposure, immunity and hygiene practices), cholera is considered to be a disease of all ages exposed to contaminated water and food sources (Sack et al., 2004; Deen et al., 2020; Nelson et al., 2019). The lack of an age effect in this study could suggest that exposure to a risk factor for cholera was fairly homogenous among age groups in the study area. This is similar to what has been reported from Nigeria and other Ebola endemic areas where outbreaks are not restricted to a specific age group (Adagbada et al. 2012; Dalhat et al. 2014; Elimian et al. 2019).
No significant association was found between gender and the occurrence of cholera, this was almost equal for females (20.8%) and males (21.0%) (χ² = 0.00, df = 1, p = 0.965). The finding suggests that there was a parallel vulnerability of both sexes to cholera infection in the study area. Environmental and behavioral factors (water quality, sanitation, and hygiene) are the major determinants of cholera transmission, not biological sex (WHO, 2017; UNICEF, 2022; CDC, 2024). These are consistent with results observed in other cholera affected areas where women and men have equal access to water and sanitation facilities and, consequently, similar exposure risks (Gaffga et al., 2007; Mengel et al., 2014). The finding also reflects evidence from the Nigerian outbreaks which have shown that when living conditions and environmental exposures are comparable, then the outbreak is likely to be equally distributed with respect to sex (Akyala et al., 2014; Elimian et al., 2022).
When it comes to ethnicity, the occurrence of cholera was slightly higher among the Igbo respondents (20.9%) compared with the Hausa respondents (20.5%) but the association was not statistically significant (χ² = 0.00, df = 1, p = 0.962). The finding is indicative that ethnicity was not a factor affecting the occurrence of cholera among the respondents. Vibrio cholerae is responsible for the etiology of cholera, and is mainly caused by environmental contamination, not genetic or ethnic susceptibility (Kaper et al., 1995; Morris & Ryan, 2011; Ramamurthy et al., 2019). Thus, people belonging to various ethnic groups living in the same environment will have a similar level of risk. This finding is in line with epidemiological evidence that the availability of safe water, sanitation infrastructure and public health measures rather than ethnicity largely dictates the occurrence of cholera outbreaks (Piarroux & Faucher, 2012; Mutreja & Dougan, 2020).
In terms of occupation, the highest number of cholera cases was recorded among the self-employed (62 cases) but the proportion of cases in each occupation was fairly similar. There was no significant association between occupation and presence of cholera (χ² = 0.01, df = 2, p = 0.997) based on the chi-square test. It is possible that this is due to the fact that there was a higher proportion of respondents who were self-employed, and not increased risk. Generally, cholera transmission is linked with the environmental sanitation conditions and exposure to contaminated water, not occupation itself (Taylor et al., 2015; Saulat, 2016). The same has been noted in outbreak investigations where water, sanitation, and hygiene (WSAH) factors were not accounted for as separate variables, but only after those factors were included (Fagbamila et al., 2023; Dalhat et al., 2014). Thus, the relationship between cholera occurrence and occupation alone may not be sufficient to explain differences in cholera occurrence within the study population.
The analysis also revealed that those who practise African Traditional Religion had the highest occurrence of cholera (23.1%) whereas the lowest occurrence was for those who fall into the "Others" category (18.9%). However, there was no significant association between religion and occurrence of cholera (χ² = 0.16, df = 3, p = 0.984). This result shows that there is no significant association between religious affiliation and cholera risk among the respondents. While religious beliefs can affect some health behaviours and perceptions, the spread of cholera is heavily dependent on environmental and infrastructural conditions such as water quality and sanitation (World Health Organization, 2017; UNICEF, 2022). Therefore, people of different faiths, exposed to similar environments, are likely to be exposed to similar risk factors for cholera. In the context of similar access to sanitation and hygiene among the groups, this result aligns with previous research which observed no association between religious affiliation and the presence of cholera (Orimbo et al., 2020; Clayton et al., 2024).
Combined, the results showed a fairly uniform distribution of cholera occurrence by all socio-demographic categories analysed. No statistically significant association was found between age, gender, ethnicity, occupation, religion and occurrence of cholera, indicating that socio-demographic characteristics did not play a major role in cholera occurrence in the study area. In contrast, the results corroborate the general hypothesis that cholera is an environmental exposure disease, attributed to limited water supply, poor sanitation and sub-optimal hygiene practices (Ali et al., 2012; Ali et al., 2015; Deen et al., 2020; Eneh, 2024). Studies in Nigeria and other endemic areas have consistently found contaminated water sources, poor waste disposal practices, overcrowding and sanitation issues as the major determinants of the transmission and outbreak of cholera (Adagbada et al., 2012; Elimian et al., 2019; Fagbamila et al., 2023; Mengel et al., 2014). Hence, the interventions for reducing the occurrence of cholera should be directed towards strengthening the water, sanitation and hygiene (WASH) programmes, enhancing hygiene practices in the community and providing safe drinking water to all regardless of socio-demographic factors.
4.1	Conclusion
This study evaluated the knowledge and attitudes of residents about cholera prevention and studied the incidence of cholera in the study area. The results showed that most of the respondents were knowledgeable on issues related to cholera prevention, specifically, the importance of contaminated water, inadequate environmental sanitation, food hygiene in the spread and prevention of cholera. Likewise, most respondents had positive attitudes about cholera prevention such as support for better sanitation, hand hygiene, vaccination, and other preventive measures.
Although the overall level of knowledge and positive attitudes shown by the respondents were high, cholera occurrence was reported among the respondents. There were slight variations in socio-demographic distribution of cases of cholera. There were no significant differences in the proportions of occurrence of cholera reported by the respondents aged 39-45 years, self-employed or practicing African Traditional Religion. The findings of the chi square analysis were also consistent that age, gender, ethnicity, occupation and religion were not significantly associated to the occurrence of cholera among the respondents.
The results indicate that sociodemographic factors do not seem to play a major role in the occurrence of cholera in the study area but rather environmental and behavioural factors like access to safe drinking water, sanitation and waste disposal facilities, and personal hygiene. It reinforces the concept that cholera is more associated with poor water, sanitation and hygiene situation, and not with a set of demographic characteristics of people.
Finally, although respondents had a considerable amount of knowledge and positive attitudes regarding cholera prevention, continued public health intervention is needed to decrease the incidence of cholera. The focus should be on the improvement of water supply systems, the strengthening of sanitation infrastructure, the promotion of hygiene education and the enhancement of community-based cholera prevention programs. These interventions are crucial to help alleviate the burden of cholera and to help stop future outbreaks in the study area.
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