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ABSTRACT: People selling and buying in the market environment could be vulnerable to preventable water, 

sanitation and hygiene (WASH) related diseases, but the market has been neglected in WASH-related research and 
policies, particularly in Nigeria. This study evaluates the water, sanitation and hygiene situation in selected markets 

in Benin City, Nigeria, using structured questionnaires and analysis of water samples by standard procedures. Data 

revealed that seventy-seven percent (n = 200) of the respondents had access to potable water with boreholes (83.5%) 
being the predominant source of water. Thirty-three percent (n = 200) lack access to potable water due to 

maintenance problems and resort to the use of sachet water. Seventy-nine percent of the participants had functional 

toilets with forty percent using the flush-to-sewer type, but sixty-six percent of the respondents lack handwashing 
facilities. Although the marketers do not drink the water from the market borehole, the pH of the water (4.6-5.7) fell 

below the recommended WHO standard for drinking water. It is therefore pertinent that sanitary enforcement 

agencies including market managers should create awareness of safe hygienic practices such as treatment of water 
and overall handwashing among the traders. Maintenance of boreholes and toilet facilities in the markets and timely 

provision of handwashing facilities such as soap should be the priority of policies that cover the delivery of WASH 

services in the markets. 
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One of the necessities for the sustenance of well-being 

is unrestricted access to water, sanitation and hygiene 

(Yaya et al., 2018). Globally, 2.3 billion people lack 

access to basic portable water while about 844 million 

individuals do not have access to sanitation facilities 

(WHO, 2017). This has resulted in approximately 

842,000 deaths annually (WHO, 2017). Millions of 

people in developing nations depend on markets for 

affordable food and commodities and as a source of 

livelihood; hence it is  

a key determinant factor for economic prosperity, 

social and cultural well-being (World Vision, 2020). 

Despite the importance of the market, policymakers 

and researchers must prioritize the associated health 

risks. The market is one of the major public places 

described as a potential hotspot for disease 

transmission. This is due to the high density of people, 

inaccessibility of quality WASH service and low 

capacity to enforce hygiene measures (Petrikova and 

Farlow, 2020). Lack of toilets and handwashing 

facilities could result in the contamination of foods 

and meat with pathogens associated with the faecal-

oral route of transmission such as Escherichia coli and 

multi-drug resistant organisms by vendors (Harris et 

al., 2016; Nadimpalli et al., 2020). In Africa, 

approximately half of the population in urban centres 

is linked with poor access to water sanitation and 

hygiene (UNICEF, 2017). This has contributed to the 

spread and increased vulnerability to diarrheal and 

enteric diseases such as cholera, typhoid fever, and 

malaria (National Planning Committee, 2004). 

Generally, water sources in most of the markets in 
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urban centres in the sub-Sahara areas are borehole 

types (Price, 2019). Most of the implemented projects 

that brought about the installation of these boreholes 

in the market have been abandoned; hence lack of 

maintenance of the boreholes is a major challenge 

(Scanlon, 2016). The lack of sanitary facilities 

including portable water sources, bathrooms, toilets 

and disposal bins is associated with Nigerian markets. 

The attitude of assigned sanitary officers to monitor 

the markets for compliance is appalling as they are 

either non-functional or compromised. The 

overcrowding of markets in Nigeria occasioned by 

rural migration to urban centres could further strain the 

already stressed WASH facilities, thereby increasing 

the risk of transmission of diseases.  Despite the health 

risks associated with poor WASH practices in the 

market, a lack of advocacy for major sanitation and 

hygiene improvement in the market could worsen the 

case. Inadequate knowledge of WASH and poor 

attitudes regarding WASH facilities are determinant 

factors of the prevalence of waterborne diseases in 

communities (Gebreeyessus and Adem, 2018; Berhe 

et al., 2020). Gizaw (2019) found that awareness 

creation of WASH in communities was linked with 

significant improvement in WASH performance and a 

consequent decrease in the occurrence of parasitic-

related intestinal infections. Therefore, an 

encompassing understanding of the water, sanitation 

and hygiene conditions in the market will help in 

targeting resources towards improving the market's 

sanitary infrastructures and establishing hygiene 

guidelines appropriate for each region. In Nigeria, 

studies on WASH have been centred on public places 

such as schools, motor parks, automobile spare-parts 

markets, hospitals and communities (Eneji et al., 

2015; Inah et al., 2020; Olukanni et al., 2021; Ugwu 

et al., 2021; Onoh et al., 2022; Imarhiagbe et al., 

2023), while there are paucity of WASH- related 

studies in markets in Nigeria, hence, the objective of 

this study is to evaluate the water, sanitation and 

hygiene situation in selected markets in Benin City, 

Nigeria. 

 

MATERIALS AND METHODS 
Study Area: Benin City is located in Edo state, in 

southern Nigeria. Its geographic location is latitudes 6o 

11’ and 6o 29’N, and longitudes 5o 33’ and 5o 47’E. 

Benin City has an average elevation of 77.8m above 

sea level in the humid tropical rainforest belt of 

Nigeria. This study was conducted in four different 

markets namely Aduwawa, Oregbeni, Ekiosa and Oka 

markets at Ikpoba Okha Local Government area in 

Benin City. The markets are strategically located and 

host a Major Park for travellers to the Northern parts 

and Eastern parts of Nigeria. The markets have been 

in operation for decades and are located along major 

highways namely Benin-Agbor, Murtala Mohammed 

Road and Upper Sakponba Road, with heavy traffic 

congestion. The markets are owned and managed by 

the Edo State Government and consist of various 

buildings and kiosks where foodstuffs such as rice and 

beans are imported from other parts of the country and 

as well as locally grown food crops such as yams and 

vegetables are sold. They are an everyday market and 

open from 6 am to 10 pm daily. The markets 

experience high amounts of commercial activity 

which generates heaps of waste in the markets. There 

is a borehole which serves as the main source of water 

and a block of toilet for the traders. The boreholes and 

toilet facilities were provided by the Local 

Government authorities and managed by the 

leadership of the market unions. 

 

 
Fig 1: Water and toilet facilities in the selected markets in the study area 
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Data Collection: The data for this study were obtained 

from the physicochemical analysis of water samples 

from the boreholes in the selected market and self-

reported information was obtained from the 

respondents through a structured questionnaire survey. 

Physicochemical Analysis 

Triplicate samples of water were collected from the 

borehole access point (tap) at the four selected markets 

and analysed using standard procedures for evaluating 

water quality parameters. The water samples were 

collected monthly for three months between February 

and April 2022. The pH and nitrate content of the 

water samples were analysed using calibrated bench 

Hanna pH meter and ultraviolet-visible 

spectrophotometry respectively. 

Questionnaire Survey.  

 

A descriptive cross-sectional study was carried out 

using a structured questionnaire. Two hundred 

respondents mainly traders/vendors in the respective 

markets were selected randomly in the study area. 

Fifty questionnaires were administered in each of the 

markets. The questionnaires were pretested and the 

questions were clarified with additional explanations 

in pidgin and Bini language by the interviewers. Four 

interviewers, one per market were recruited and 

trained for questionnaire administration and data 

review after each day to discuss discrepancies and 

ensure uniformity throughout the study. The 

questionnaire consists of different sections such as 

Section A; socio-demographics of respondents, 

Section B; availability of water source and its location, 

and Section C; Availability of toilet facilities and 

hygiene conditions in the markets. 

 

Data Analysis: The data obtained were analysed using 

SPSS version 21.0. The pH and Nitrate levels of the 

obtained water samples from the markets were 

subjected to descriptive (mean and standard 

deviation). The questionnaire responses were analysed 

using descriptive analysis; frequency, percentages and 

charts. 

 

RESULTS AND DISCUSSION 

Socio-demographic Characteristics of Respondents: 

The survey showed that the market was predominantly 

made up of female vendors with a percentage 

proportion ranging from 56 to 60% across the sampled 

markets (Table 1). The highest proportion of female 

vendors was reported in the Oka market while the 

lowest was found in Aduwawa site. The proportion of 

male participants was below fifty percent in all the 

markets except at Aduwawa market with 44% percent 

of men respondents. This is due to the dominance of 

the Hausa traders in this market. The age of the 

respondents was between 18-30 years in Oka and 

Ekiosa markets while respondents between 31 – 50 

years were more at Oregbeni and Aduwawa markets. 

Of the 200 respondents, more than 30 percent across 

the sampled markets indicated that they had primary 

and vocational education while less than 10 percent 

had tertiary education. Table 1 also revealed that more 

than 60 percent of the respondents were married.  

 
Table 1: Socio-demographics of respondents at the sampled markets (n = 200) 

 
Source, Location and Availability of Water Supply in the Markets 

 

One of the essential ingredients to practising good 

hygiene is regular access to portable and reliable water 

sources. Findings from this study revealed that all the 

markets have different sources of water supply. The 

predominant source of water across the markets was 

boreholes (83.5%) with taps as access points (Fig 2a). 

Only 77% of the respondents had access to water from 

the available water sources due to factors such as 

incessant power supply, and poor maintenance culture. 

The traders often resort to sachet water for drinking 

and other purposes such as the washing of food items 

and other wares. The use of sachet water sometimes 

leads to storage and reuse of water due to the cost 

involved in its purchase. This unsafe practice is 

unhygienic and could lead to the transmission of 

pathogens. Abdalla et al (2009) reported that the reuse 

of water for washing food in the market could enhance 

the growth of bacteria and consequently food 
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contamination. This finding is similar to the reports of 

Mba et al. (2022) who found irregular use of boreholes 

due to poor management resulted in the purchase of 

water from hawkers and water tankers in markets 

across Anambra state, Nigeria. Scanion et al. (2016) 

also reported that borehole projects across sub-

Saharan countries pose a challenge in terms of 

maintenance as most of the projects have been poorly 

managed or even abandoned in some cases. The use of 

protected dug well was reported in Aduwawa, Oka and 

Ekiosa markets while only respondents at Oka (14%) 

and Ekiosa (22%) markets indicated that they use 

unprotected dug wells (Figure 2b). Studies have 

shown that water from hand dug well especially the 

unprotected type is unsafe for drinking and use for 

domestic purposes due to proximity to latrines and 

other sources of pollution (Ndububa and Idowu, 

2015). More than 85% of the respondents at Oregbeni, 

Aduwawa and Oka markets reported that the major 

source of water supply is cited within the markets, but 

only 36% of the participants at Ekiosa indicate that 

they get outside the market premises (Figure 2c). This 

is far from the position of the World Health 

Organisation that adequate water sources should be 

void of pollutants and situated within a reasonable 

distance while being readily available when needed 

(Ishaku et al., 2011).  

 

 
: Fig 2: Type, location and availability of water at the water source 

 

Toilet Facilities and Hygiene Practices in the 

Markets: Of the 200 respondents more than sixty 

percent reported that they have functional toilet 

facilities in the markets (Figure 3a). The highest 

proportion of respondents who reported that they have 

access to a toilet was at Oregbeni (82%) while 34% of 

the respondents at the Oka market reported the 

absence of functional toilets. Although the majority of 

the markets have functional toilets, we observed that 

the toilets were predominantly flush to the pit type. It 

was also observed that the latrines were not adequate 

considering the large numbers of patronage in the 

markets. This contradicts the WHO recommendation 

of not more than 20 percent per toilet. Unsanitary 

toilets in marketplaces could promote an unhealthy 

environment for contamination displayed through 

direct contact with pathogens from faeces (Abdalla et 

al., 2009).  There were also reports of septic seepage 

in Aduwawa market which attracted flies, smelling 

odours and made food vendors uncomfortable. This 

finding is similar to the report of Love et al (2021) who 

reported on the sanitary conditions of the Luganville 

market in Vanuatu. More than half of the respondents 

across the selected markets have separate toilets for 

males and females, while 32, 40, 42 and 24% of the 

respondents reported the absence of separate toilets at 
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Oregbeni, Aduwawa, Oka and Ekiosa markets 

respectively (Figure 3b). Figure 3c shows that less 

than fifty-five percent of the respondents reported that 

there is soap in the toilet for hand washing while 37% 

of the respondents in the Oregbeni, Aduwawa, Oka 

and Ekiosa markets indicated a lack of soap in the 

toilets. The lack of toilet facilities such as soap, 

toiletries and water for hand wash and flushing after 

use in these toilets could result in bad hygiene 

practices. Hygiene practices such as handwashing are 

not effectively practised among the vendors in these 

markets as users tend to return to the sales of their 

wares after use. This behaviour was also observed 

among toilet users in markets in Anambra states by 

Mba et al (2022). Some of the respondents also cited 

money as one of the reasons hand washing facilities 

particularly soap were absent in the toilets as the 

market. This finding is similar to the report of Love et 

al, (2022). Market managers and other sanitation 

enforcement agents including market associations and 

local government officials should devise ways of 

raising funds to provide hand washing facilities and 

enforce its strict practice among the traders. The flush-

to-pit type of toilet was reportedly predominant in 

Oregbeni and Aduwawa markets, while 70 and 80% of 

the respondents indicated that they use the flush-to-

sewer toilet in Oka and Ekiosa markets respectively 

(Fig 3d). Only 2% of the respondents use the pit latrine 

in 75% of the markets surveyed. 

 

 
Fig 3: Types and availability of functional toilets and facilities in the markets 

 

pH and Nitrate Levels of Water from the Market: 

Figure 4 presents the level of pH and nitrate in the 

water collected from the selected markets in the study 

area. The pH of the water ranged from 4.6 – 5.7 across 

the locations. The highest pH was observed at 

Aduwawa while the lowest was recorded at Ekiosa 

market. The pH range of water obtained from the 

markets suggested that the water was slightly acidic 

and did not fall within the WHO-recommended 

acceptable limits for drinking water (7.0 – 8.5) (Onoja 

et al., 2017). A low pH of less than 6.5 could result in 

the discontinuation of the formation of vitamins in the 

human body when consumed (Sudarshan et al., 2019). 

Although water from the borehole is not utilised for 

drinking, it is used for other purposes such as washing 

hands, food and bathing. The concentration of nitrates 

in the obtained water varied between 1.3 mg/L and 3.0 

mg/L, with the highest level of nitrate observed at 

Ekiosa market while the lowest was at the Oregbeni 

site. The observed nitrate level of the analysed water 

samples was below 50mg/L which is the minimum 

acceptable nitrate level in drinking water according to 

WHO (Brhane, 2016). 
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Fig 4: pH and Nitrate level of water in the sampled markets 

 

Conclusion: Although water and toilet facilities were 

reportedly available in most of the sampled markets in 

this study, it was observed that these facilities were 

inadequate. There was also a reported lack of hand 

washing facilities and non-compliance of water 

quality with the recommended regulatory standards. It 

is therefore pertinent that sanitary enforcement 

agencies including market managers should create 

awareness of safe hygienic practices by traders and 

regularly visit the water source and toilets for prompt 

maintenance and provision of hand washing facilities 

when necessary. 
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