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Abstract
Background: Prior studies have reported relationships between satisfactory water, sanitation and hygiene (WaSH) interventions and improved health outcomes. The aim of this study is to examine drinking water sources, sanitation and hygiene practices among households in an urban community in Accra.
Methods: A cluster survey was conducted among 194 households in the Teshie Agblezaa, community of the Ledzokuku Municipality. Data was collected on water, sanitation, and hygiene indicators using predesigned questionnaire. Appropriate statistical tests were applied wherever applicable.
Results: Of the total number of households, the commonest source of drinking water was sachet water (65%), followed by piped borne water (28%). Most of the households had a house-to-house solid waste collection program, 156(80.4%). Few of them, 19(14.9%) burn or bury their waste. The most common liquid waste disposal method among households was the throwing of waste into the streets 103(55.1%), followed by drainage into gutters 45(24.1%), and sewerage system 29 (15.5%). Majority of the respondents observed handwashing under running water with soap, and before taking meals.
[bookmark: _Hlk135910836]Conclusion: Many households did not have access to improved water sources, sanitation, and handwashing facilities. The municipal assembly must take steps to improve access to WaSH facilities in the community. 
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INTRODUCTION
Good sanitation has a positive impact on all aspects of life. Water, sanitation and hygiene (WaSH) are crucial for sustaining public health. They are essential for the survival of families and the whole community.1,2 For example, water is needed for drinking, bathing and washing of soiled clothing.3 Additionally, the provision of clean and safe water for communities reduces the time needed to collect water so children can go to school, and parents, especially mothers can have time to earn more money to support their families.2
[bookmark: _Hlk131593588][bookmark: _Hlk134690693][bookmark: _Hlk134690211][bookmark: _Hlk138772132]Moreover, WaSH services are critical preconditions for the prevention of disease transmission in any community.4 Previous investigations have demonstrated that WaSH attributable burden of diseases is higher and more prevalent in most parts of the world, especially in low and middle-income countries (LMIC’s).5 Some of the diseases that have been reported to be associated with poor WaSH practices include diarrhea, pneumonia, trachoma, soil transmitted helminths, respiratory tract infections (RTIs), and pulmonary tuberculosis (PTB), with poor health outcomes.1,2  Relating to diarrhea,  globally, over 700 persons perish daily due to diarrhea caused by poor water, sanitation and hygiene.6 In spite of the considerable efforts undertaken to improve access to WaSH services under the Millennium Development Goals (MDGs), a significant proportion of the world’s poor still lack access to safe WaSH facilities and services.5,7 Many low-and middle-income countries are challenged with access to safe water, sanitation and hygiene infrastructure and services. These challenges include frequent breakdowns of water systems and poor quality of latrines.5 As a result, goal 6 of the Sustainable Development Goals (SDG-6) seeks to ensure increased access to safe water, improved sanitation and hygiene to ensure better health and wellbeing for everyone.1,2
[bookmark: _Hlk135908903]Availability of safe drinking water and good sanitation has been a major challenge in Ghana for a long time, though, various governments have taken steps to improve water and sanitation systems in the country. Access to adequate water supply in Ghana is generally low, especially in rural areas. Unimproved water sources such as ponds and unprotected wells continue to serve as the main source of water for drinking and other domestic uses in several communities.7,8  Access to good sanitation  in Ghana is as low as 42% in urban areas and 11% in rural areas.9 As at 2015, only 1 rural household out of 10 was using improved household toilets, while 3 in every 10 households practiced open defecation, and not a single district in Ghana had achieved an open defecation-free status.10 The Ghana Demographic and Health Survey reveals that while more than half of Ghanaian households have a designated place for washing hands, only about 1 household out of every 5 has water or other cleansing agents available at home.11 This situation could be due to several factors including poverty, poor policy implementation, as well as ineffective coordination and monitoring of programs in communities.7,12 It could also be related to difficulties associated with social mobilization for sanitation and hygiene promotion, especially in urban communities due to its cosmopolitan nature. The situation needs urgent attention because vulnerable populations such as children and the elderly could be at risk.13,14 Evidence on WaSH practices in Teshie, an urban community in the Ledzokuku Municipality is scarce. Therefore, this study aimed to determine drinking water sources, sanitation and hygiene practices among households in this community. This study is expected to make important empirical contributions to knowledge, serves as a baseline data, and helps to inform health policy and practices relating to WaSH in the community. The current study was also envisioned to inform the development of educational materials and programs that can be tailored to create locally relevant and culturally acceptable health promotion strategies in the community.


METHODS
Study site and population
[bookmark: _Hlk131949260]This study utilized data from the 2023 community diagnosis of the Teshie Agblezaa, community of the Ledzokuku Municipality in the Greater-Accra region. According to the 2021 Population and Housing Census (PHC), the household population in the Municipality is 215,896, comprising of females 110,604 (51.3%).9 The total number of households in the municipality was 72,382, with an average household size of 3.0.9
This descriptive cross-sectional survey involving household heads (HHs) or representatives took place in October 2023. The study location was selected due to its receptive population and accessibility. Employing a probability cluster sampling technique, a landmark in the community, (Manna hospital) was used to divide the community into 2 clusters (A & B), and a simple random sampling technique was used to ballot between the 2 clusters and cluster B was selected. This cluster consisted of about 194 households and a household head from each household was interviewed. The research team comprised of undergraduate medical students undertaking junior clerkship program in Community Health, and faculty members of the Department of Community Health, Family Health Medical School of the Family Health University. Students were trained by faculty members before the survey. Data collection was undertaken by students under the supervision of the faculty members. The team visited the study site on pre-fixed days to conduct the study. Primary data were gathered with a pre-designed, pre-tested, structured questionnaire. The questionnaire consisted of both open-ended and closed-ended questions. 

Definitions
“Community diagnosis” was defined as a process of assessing the health situation in a community with the aim of identifying any serious health problems and factors that may militate against achieving a higher health status, be it directly or indirectly.15
A “household” in this study was defined as a person or groups of persons who lived together in the same house or compound and share the same housekeeping arrangements. It consisted of a man, wife, children and relatives and non-relatives such as the house help. The relatives maybe by blood or marriage.9,16
A “household head” (HHs) or representatives (when the household head is absent), in this study was described as either male or female, of sound mind, 18 years or above, well informed about the household and resident in the community at the time, during the survey.  The household head was also the person recognized by members of the family with the economic and social responsibility for the family.5,9
“An improved (good) water source” was defined based on the WHO/UNICEF 2013 report. It included water sources such as piped water on premises (household connection-located in the user’s dwelling, plot or yard), public stand pipe/tap, protected boreholes, protected (lined) dug well and protected springs.5,9
 An “unimproved” (poor) water source includes surface water such as from a dam or a pool, or stagnant water from a river, unprotected wells and springs, tanker truck water, and cart with small tanks or drums. 
Households with “improved” (good) sanitation status have a flush latrine or water closet, or ventilated improved pit latrine in dwelling, yard/ compound. Households with “unimproved” (poor) sanitation status have no latrine or toilet facility, use open latrine, shared private facility or shared public facilities.5,9 “Good hygiene practices” as described this study include the use of handwashing and bathing facilities, with the availability of soap and other detergents in the house. “Poor hygiene practices” as used in the present study include having no hand-washing and bathing facilities or detergents in the house, or washing hands with water but no soap or other detergents.5,9

Data Analysis
The variables used in this study included data on socio-demographic (age, sex, occupation, ethnicity, religion); and environmental (drinking water sources, presence or absence of sanitation facilities and hygiene practices). Data were cleaned to identify all missing values and to check for internal consistency of the responses. All irregularities in the data were corrected. Variables were recoded where necessary.  The results were presented in the form of tables and figures/charts.  T-test and Chi-square test were used where applicable.  All statistical analyses were conducted using SPSS 26.0 (SPSS Inc., Chicago, Ill). Processing of graphs and tables were done with MS Excel 2016. 

RESULTS AND DISCUSSION
[bookmark: _Hlk135909894]One hundred and ninety-four household heads were interviewed and the response rate was 87.2%. The median age of respondents was 42.0 years (range: 35-52 years). The socio-demographic characteristic of household heads is shown in Table 1.  

	[bookmark: _Hlk206655292]Table 1.  Sociodemographic characteristics of household heads, Agblezaa, 2023

	Variables
	Classification
	N (%)

	Total population
	
	194 (100)

	
	
	

	
	
	

	Sex
	Male
	98 (50.5)

	
	Female
	96 (49.5)

	Duration of stay in the community  
	< 5 years
	78 (40.2)

	
	5 - 10 years
	59 (30.4)

	
	> 10 years
	57 (29.4)

	
	Married
	83 (42.8)

	
	Single (never married)
	84 (43.3)

	Marital status
	Widowed/Divorced/Separated
	[bookmark: _Hlk134444216]27 (13.9)

	
	Christianity
	184 (94.8)

	Religion
	Islam
	7 (3.4)

	
	Traditional
	3 (1.5)

	
	Ga/Adangbe
	131 (67.5)

	Ethnicity
	Akan
	37 (19.1)

	
	Ewe
	22(11.3)

	
	Northern Tribe/Guan
	4 (2.0)

	Occupation
	Students
	49 (25.3)

	
	Professionals
	41 (21.1)

	
	Traders
	67 (34.5)

	
	Artisans
	[bookmark: _Hlk134444590]30 (15.5)

	
	Retirees
	7 (3.6)

	Households' Metrics
	Total Surveyed Households
	194.0

	
	Average household size
	3.4.0

	
	
	

	 
	
	


Abbreviations: N, number; %, percent; SD, Standard Deviation; IQR, Interquartile range


Overall, (10%) of participants had no formal education, whereas (41%) and (34%) attained basic and secondary/vocational education levels, respectively (Figure 1). There were more female household heads compared with their male counterparts with only basic education (44.5% versus 37.4%, p<0.001). In contrast, males compared with female household heads reported higher level of education (34.2% versus 33.2%, p<0.001). 




[bookmark: _Hlk134435034][bookmark: _Hlk134780135]Figure 1.  Level of education among household heads stratified by sex, Agblezaa, 2023.  Error bars depict 95% confidence intervals (CIs).



Drinking water sources
[bookmark: _Hlk135909505]Of the 194 households surveyed, the commonest source of drinking water was sachet water (65%). The proportion of piped borne water use among households was (22%). The primary sources of drinking water for (9%) of the households were rivers/well/rainwater and others. Based on the current findings, the proportion of households with access to improved (good) water sources (e.g., bottled and pipe borne water) according to the WHO criteria was (31%) (Figure 2).


Figure 2.  Drinking water sources among households, Agblezaa, 2023



Sanitation Practices
[bookmark: _Hlk135909596]Solid waste disposal
Most, (80.4%) of the households had solid waste collection system (house-to-house collection). Few of them, (14.9%) burn or incinerate, or bury their waste periodically. Although, choked gutters and littering of plastic bags were identified during the transect walk in the community, only (3.1%) of households reported crude dumping as a means of solid waste disposal (Table 2). Regarding frequency of solid waste disposal, most of the households (58%) had their refuse collected weekly, and slightly more than a quarter of the households, (28%) reported daily refuse collection schedule.  Most, (56%) households reported storing their solid waste in an open or uncovered refuse bin, (18%), kept their waste in plastic bags. Only (18%) of surveyed respondents stored their refuse in a covered refuse bin and the remaining (8%) did disclose storage method. Figure not shown.

Liquid waste disposal
[bookmark: _Hlk135909725]The most commonly used liquid waste disposal method among the surveyed households is the throwing of waste into the streets 103(55.1%), followed by drainage into gutters 45(24.1%), and sewerage system 29(15.5%) (Table 2).





Table 2.  Solid and liquid disposal methods in Tsuibleoo, 2022.
	Solid waste
	Liquid waste

	Method
	Count (%)
	Method
	Count (%)

	House-house collection
	156(80.4)
	Thrown into streets/
	103(55.1)

	
	
	compounds
	

	Crude dumping
	6(3.1)
	Drainage into gutters
	45(24.1)

	Household burning
	19(9.8)
	Sewerage (pipe) system
	29(15.5)

	Household burying
	10(5.1)
	Others
	10(5.3)

	Others
	3(1.6)
	
	

	Total
	194(100)
	
	187(100)

	 
	 
	 
	 


%: Percent; Missing data on liquid waste disposal:7(3.6%) 

Majority (42%) of the households had individual or personal water closets and community/shared water closets (16%), and 4% of households practiced open defecation (Figure 3). From the Agblezaa community inventory, there are 3 functional public toilet facilities and 7 public bathrooms. In all, the proportion of households with improved sanitary facilities (toilets) according to WHO standards was 72% (45% personal and 27% shared).


[bookmark: _Hlk134780794]Figure 3.  Toilet facilities use among households, Agblezaa, 2023.  Error bars depict 95% confidence intervals (CIs).


Hand washing practices
Most, (72%) of the respondents observed handwashing under running water with soap while (7%) of household heads cleaned their hands with sanitizer (Figure 4). Regarding time of handwashing, most of the participants wash their hands before cooking and after using the washroom (72% and 67%, respectively).  More than half of them (58%) admitted washing hands before taking meals.



[bookmark: _Hlk135563685]Figure 4.  Handwashing practises among participants in the study, Agblezaa, 2023. Error bars depict 95% confidence intervals (CIs).
 

Discussion
[bookmark: _Hlk135134575][bookmark: _Hlk135909839]WaSH services and facilities are essential for public health. This includes sufficient access to water for personal hygiene and sanitation.18 This descriptive cross-sectional study examined water sources, sanitation and hygiene practices among household heads in an urban community in Accra. The present study supports the Government of Ghana’s vision of universal access to safe drinking water in Ghana by 2025, and the elimination of open defecation in the country by 2030, as well as, SDG 6, which aims to ensure availability and sustainable management of water and sanitation for everyone. 19,20 Our findings revealed that (65%) of households used sachet water as a source of drinking water. The proportion of piped borne water use among households was (22%). Most of the households had a solid waste collection system (house-to-house collection), however, most threw liquid waste into the streets. The use of personal water closets was more common among households compared to the use of shared water closets. Majority of the respondents observed handwashing under running water with soap before cooking and before taking meals.

From the analysis, the median age of household heads was 42.0 years. This shows that house hold heads included in the survey fell within the economically active age group.9 Majority of the house hold heads were males which confirms findings of prior studies.21,22 These men, specially, in a patrilinear ethnic setting, are usually considered heads of the family units.
Overall, about 2/3 of the households used sachet water as their main source of potable water, and around a ¼ used piped borne water source. This pattern is in contrast with findings from other studies in India and Ethiopia, where majority of the households had access to piped borne water from state or provincial water companies.23,24 The current analysis revealed that a few households used water sources such as rivers, lakes and wells. On the contrary, a study conducted in a tribal community of Maharashtra, India by Jeyakumar A et al., identified well water as the main source of drinking water for majority of the households.25 Overall, accessibility to improved water source in the current study was around (31%). Meaning (69%) used unsafe water contrary to a previous study in Ghana which reported that about 1 out of every 10 households still drink unsafe/unimproved water.7 These findings highlight the need for authorities to improve water supply to help minimize the likelihood of water-related infections and meet the sustainable development goal target of universal access to improved water sources by 2030.

According to UNICEF/WHO estimates, about 673 million people in developing countries have no toilet facilities.20 The present study found that (74%) of households used improved toilet facilities, with majority of the households, (42%) having individual toilets and less than a quarter of the households using shared latrines. This result is similar to earlier reports from similar studies where most of the household had individual household toilet facilities.7,23,26,27,28 However, this finding is different from the results of a couple of studies in India.29,30 The sharing of sanitation facilities such as toilets has been found to be related to an increase risk of diarrhea conditions among inhabitants compared to households with personal toilets.31

The current findings indicated that only (4%) of the respondents used open defecation. This result is quite different from a previous finding in Ghana where the prevalence rate of open defecation among households was (15.2%).7 The present finding is far lower than the report of a study in Sub-Saharan Africa and Asia, where (23%) and (34%) of the subjects, respectively, practiced open defecation.32 Additionally, our result  differs from the report of the Sierra Leone multiple indicator cluster survey in 2017 where open defecation was found to be (17%), and a study conducted in rural India were nearly (85%) of members of the household were practicing open defecation.16,33 The low prevalence of open defecation found may be attributed to various factors common to urban settings such as inadequate ‘fallow’ lands availability and socio-economic status of inhabitants.

Most of the respondents in this study (72%) reported to wash hands under running water and soap, and before cooking. This was followed by (67%) of respondents admitting to wash hands after using the washroom, and (58%) washed hands before taking meals. These findings are consistent with earlier studies by Mittal A et al., and Kaur S et al., where majority of the participants admitted to wash hands after defecation followed by washing hands before taking meals.27,34 On the contrary, a report in Asia found that less than 2/3 of  household members used water and soap for handwashing, and over (90%) of them cleaned their hands only with water before and after meals.35 The high prevalence of handwashing among participants in our survey may be attributed to several interventions and programs such as WaSH related health education and promotion programs being currently implemented by the government and NGOs in the country. These findings reinforce the need for an integrated approach to improve WaSH services in the country. 


Conclusion
Inadequate WaSH interventions in all communities including urban areas render inhabitants vulnerable to adverse health conditions. This study found that some of the WaSH practices by households’ members were quite satisfactory, with substantial proportion of households having access to safe water and suitable sanitary facilities.  However, improvements are urgently needed especially with respect to liquid waste disposal, the use of shared latrines, hand washing practices and open defecation. Therefore, in order to meet the Ghana government’s target of universal access to safe drinking water by year 2025, and the elimination of open defecation by 2030, we recommend the intensification of health education and promotion relating to improved sanitation. Also, the provision of improved water sources and sanitation amenities by city authorities in collaboration with all stakeholders in this community is urgently needed to help minimize the incidence and prevalence of sanitation related diseases.

Strengths
The use of the WHO standards to measure indicators is a key strength of this study. There was no prior data on sanitation and hygiene practices on the current study area. Our findings could be helpful for implementing policies and programs in the whole Municipality. Finally, the study brought to the fore the need to intensify health promotion programs and interventions in the community.

Limitations 
Our results should be interpreted in the context of some limitations. First, this was a descriptive cross-sectional study, and it could not determine the causal and temporal relationship of water, sanitation and hygiene components with potential associated factors.  Second, it used a limited sample size. Third, the present study is from a relatively small urban setting using only household heads, excluding all other members of the household, hence, the findings are unlikely to be representative of all household members and therefore, cannot be generalized for the whole community or Municipality. Fourth, some important variables such as storage and purification of water before drinking, distance of water source to household, how often household clean drinking water containers and handwashing facilities which could equally have influence on water quality were not available in the dataset. Fifth, most of the responses were based on self-reports which is prone to recall biases.

[bookmark: _GoBack]
Ethics approval
Ethical clearance was obtained from the Ethical Review Board, Community Health Department of the Family Health University College [FHMS-CHD-EPRC-49/2023-B]. Questions from the questionnaire were proved not to affect the morale and personality of study subjects. Informed written consent was obtained from each respondent after explaining to them why they should take part in the research and any involvement was done after their complete consent. Confidentiality was ensured by using code numbers and keeping questionnaires locked. Data collectors interviewed participants separately from one another to ensure privacy and gave them health education on environmental cleanliness.
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Overall	No formal Education	Basic Education	Secondary/Vocational Education	Tertiary Education	10	41	34	15	Male	No formal Education	Basic Education	Secondary/Vocational Education	Tertiary Education	8.8000000000000007	37.4	34.200000000000003	19.8	Female	No formal Education	Basic Education	Secondary/Vocational Education	Tertiary Education	11.1	44.5	33.4	11	Level of education


Percentage,%





Sachet water	Bottled water	Pipe borne water	River/Well/ rainwater/others	65	9	22	4	

Toilet facilities

Personal	
Water closet	Pit latrine	KVIP	Open defecation	Others	42	3	5	Shared	
Water closet	Pit latrine	KVIP	Open defecation	Others	16	5	11	4	2	Types of Toilets


Percentage, % 





Running water and soap	Water alone	Sitting water	Sanitizer	Before cooking	After cooking	After using washroom	Before eating	Others	Method of handwashing	Time of handwashing	72	11	10	7	72	58	67	58	16	Handwashing practises


 Participants'  response (Percentage, %) 



