Assessment of Drinking Water Quality and Its Public Health Implications: 



Konah Kollie & D. Kehnel, Jr 2026

12











Abstract
Background: The global population still relies on water sources that are not safely managed, which exposes millions of people to preventable health risks. There are an estimated 505,000 diarrhoea deaths due to the effects of unsafe drinking water. An estimated one million people die each year from diarrhoea due to the consumption of unsafe drinking water and improper sanitation and hygiene. 39,500 of the estimated deaths are children under five.
Objective: The aim of this research is to assess the quality of drinking water and its public health implications in Johnsonville Township.
Methods: The study adopted a descriptive Cross-sectional design using a mixed-methods approach. The qualitative data were collected through interviews and direct observations to assess sanitation practices and community awareness, while the quantitative data were collected through laboratory analysis of drinking water samples. The research targeted 485 individuals, including household heads, healthcare workers, community leaders, water vendors and  WASH volunteers. Using the Yamane formula with a 95% confidence level and a targeted population of 485, the ideal sample size was 220. However, due to constraints, we collected data from 118 respondents, representing 53.64% of the calculated sample size. We used combinations of sampling techniques, including stratified random sampling of households, and purposive sampling. Quantitative data were analysed using descriptive statistics. SPSS was used to support the analysis. For the qualitative analysis, responses were grouped into key themes. We obtained ethical approval from the Ethical and Research Department of the  CIU and informed consent from each participant.
Results: 38.98% and 33.05% of the respondents depend on sachet water and hand pumps, respectively. 87.3% do not practice any form of water treatment. 66.1% and 24.6% report experiencing typhoid fever and diarrhoea, respectively. Although most water sources were not located near visible contamination sites, structural, environmental, and behavioral factors still pose significant risks to water quality.  
Recommendation: Since Johnsonville is a Township, the city ordinance should be enforced to enable the provision of basic socio-economic and public facilities.
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Background 
One of the major challenges in developing and underdeveloped countries is access to safe drinking water (Li & Yang, 2021). The global population still relies on water sources that are not safely managed, which exposes millions of people to preventable health risks (Chan et al., 2021). There are an estimated 505,000 diarrhoea deaths due to the effects of unsafe drinking water (Liu et al., 2024).
An estimated one million people die each year from diarrhoea due to the consumption of unsafe drinking water and improper sanitation and hygiene. 39,500 of the estimated deaths are children under five (Zeng et al., 2024). These are preventable deaths that narrow when access to safe drinking water is widened. Additionally, 8-15% of maternal mortality in middle- and low-income countries is linked to improper sanitation and hygienic conditions (Arowosegbe et al., 2021). Approximately 2 billion people depend on healthcare facilities that lack basic water services (WHO, 2020). A study conducted by Oberly and Kehnel (2026) on contributing factors to unsafe drinking water consumption in Liberia shows that poor sanitation and exposed well systems often lead to groundwater contamination (Oberly & Kehnel, 2026).
According to the United Nations, ensuring the availability and sustainability of clean and manageable water and sanitation for all by 2030 is key to achieving Sustainable Development Goal 6. These goals do not centre solely on access to basic drinking water; they also encompass the entire water cycle, including pollution and the protection of water ecosystems (Singh & Jayaram, 2022).
Having access to drinking water is a necessity of public health and a fundamental human right (Hall et al., 2014). In Liberia, where many communities rely on wells, rivers, and other untreated sources for their water supply, assessing drinking water quality is critically important (Gökçekuş et al., 2022).
 Evaluating water quality helps to ensure its safe consumption and plays a significant role in preventing disease, protecting vulnerable populations, and promoting sustainable development (Ejiohuo et al., 2025). When water is contaminated, it poses a risk to humans when consumed, as contaminants can spread water-borne diseases (WHO, 2023).
 Heavy metals such as mercury and lead also contaminate drinking water sources chemically (Balali-Mood et al., 2021). As food security has become a high priority on Liberia's agenda, more people are engaging in sustainable farming while using substantial amounts of chemical fertilisers and pesticides to improve productivity and protect their crops from pests (World Bank, 2022). 
One of the major benefits of water quality assessment is the improvement of sanitary facilities and hygiene practices, because poor sanitation practices, including inadequate waste disposal and open defecation, are among the major causes of water contamination (Bose et al., 2024). 
One of the most significant reasons for assessing drinking water quality in Liberia is to prevent water-borne diseases. Therefore, assessing drinking water quality and understanding its public health implications is essential for improving health outcomes and overall well-being in Liberia. This study is significant because it provides empirical evidence on drinking water quality in a peri-urban community (Johnsonville) that has received limited research attention.


Figure 1: Conceptual Framework
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Unsafe water sources are closely linked to poor sanitation and weak infrastructure, which increases contamination of drinking water. Water contamination leads to exposure to disease-causing pathogens if not treated. Consequently, the population experiences increased rates of water-borne diseases and adverse health outcomes. Socio-economic conditions and awareness levels can either worsen or reduce these risks.
Methodology 
The research was conducted in the Johnsonville Township, a Peri-urban community. The study adopted a descriptive Cross-sectional design using a mixed methods approach. The qualitative data were collected through interviews and direct observations to assess sanitation practices and community awareness, while the quantitative data were collected through laboratory analysis of drinking water samples. This design and approach best suit the research because they allow the assessment of water quality and its public health implications in Johnsonville Township at a single Point in time.
The research considered the factors influencing water quality as independent variables and the outcomes as dependent variables. The outcomes include typhoid, cholera, and diarrhoea, which are indicators of the health effects associated with unsafe drinking water. The research targeted 485 individuals, including household heads, healthcare workers, community leaders, water vendors, and WASH volunteers. Using the Yamane formula with a 95% confidence level and a targeted population of 485, the ideal sample size was 220. 
However, due to constraints, we collected data from 118 respondents, representing 53.64% of the calculated sample size. 
We used combinations of sampling techniques, including stratified random sampling of households, in which the community was divided into groups based on water source type and location, and purposive sampling to select community leaders, healthcare workers, and water vendors, and used structured questionnaires to collect data. 
Quantitative data were analysed using descriptive statistics. SPSS was used to support the analysis. For the qualitative analysis, responses were grouped into key themes and interpreted to provide insight and ensure a comprehensive analysis of the research.
Informed consent was obtained from each participant, and they were informed that participation was voluntary and that they could discontinue at any time. We observed the confidentiality rules and removed all direct identifiers from the data. The Ethics Department of the Research and Institutional Development at CEPRES International University approved the research and fully followed the process.



Results 
Table 1: Socio-Demographic Characteristics of Respondents
	Variables
	Category
	Frequency (n)
	Percentage (%)

	Gender
	Male
	65
	55.1

	
	Female
	53
	44.9

	Age Group
	18-25 years
	28
	23.7

	
	26-32 years
	39
	33.1

	
	33-39 years
	36
	30.5

	
	40 & above
	15
	12.7

	Education Level
	None
	14
	11.9

	
	Primary
	35
	29.7

	
	Secondary
	66
	55.9

	
	Tertiary
	11
	9.3

	Occupation
	Self-employed/Business
	41
	34.7

	
	Student
	21
	17.9

	
	Health worker
	15
	12.7

	
	Working (formal)
	19
	16.1

	
	Other (Driver, Mason, etc.)
	22
	18.6

	Household Size
	2-4 persons
	58
	49.2

	
	5-7 persons
	42
	35.5

	
	8+ persons
	18
	15.3

	n=118
	100


Field data 2026
Table 2: Main Drinking Water Sources
	Water Source
	Frequency (n)
	Percentage (%)

	Sachet water (packaged)
	46
	38.98

	Hand pump
	39
	33.05

	Well
	17
	14.41

	Bottled water
	11
	9.32

	Rainwater
	4
	3.4

	Borehole
	1
	0.85

	n=118
	100


Field data 2026
Table 3: Water Treatment Practices and Perceived Safety
	Variable
	Response
	Frequency
	Percentage (%)

	Treat drinking water?
	Yes
	15
	12.7

	
	No
	103
	87.3

	Treatment method 
	Chlorine/Water Guard
	15
	12.7

	
	Boiling
	0
	0.0

	
	None 
	103
	87.3

	Water source near latrine/dumpsite?
	Yes
	8
	6.8

	
	No
	110
	93.2

	Do you believe your water is safe?
	Yes
	78
	66.1

	
	No
	40
	33.9

	N=118
	100


Field data 2026
Table 4:Self-Reported Water-borne Diseases in the Previous Month
	Disease
	Frequency
	Percentage (%)

	Typhoid
	78
	66.1

	Diarrhea
	29
	24.58

	None
	11
	9.32

	N=118
	100


Field data 2026

Discussion 
Table 1 shows the distribution of the research respondents by sex. 55.1% of the respondents were male. This means that more males than females consented to the research, with 44.9% of males consenting. Even though the table shows a dominance of males, it is comparative because the difference between males and females is only 12 respondents, which is just 10.2%. 33.1% and 30.5% of the respondents were in the 26-32 and 33-39 age groups, respectively. The table indicates that 63.6% of respondents were young adults aged 26-39. This population is the economically active population. They are the ones winning bread for their family. Any population with a majority in said age range is expected to increase productivity toward a future of self-reliance and sustainability. 55.(% of the respondents have secondary education. This means they have some awareness of water quality. Though few have tertiary education, 29.7% have also acquired primary education.
We can use this data to say that the sampled population has a moderate literacy level. 34.% of the sample population are self-employed businesspeople, with 16.1% in formal employment. This is a strong indication of a strong informal economy. Almost half of the sample population have a household size of 2-4 family members, as indicated by 49.2% of the respondents. Socio-economic factors may influence this family size. When family size is small, it requires limited resources for family upkeep, encouraging saving for future development. On the contrary, a large household size poses an extreme economic burden on the family and society at large. 
The findings in Table 1 indicate an economically active population with a strong reliance on the informal sector and a moderate level of education, which denotes a developing semi-urban community.
According to Table 2, 38.98% of respondents use sachet water as their primary source, and 33.05% use hand pumps. This data shows that most people depend on packaged water and hand pumps for their water supply. This Johnsonville community is among the fastest-growing in Montserrado County. Despite the community's infrastructural growth, city planning is not adequately followed, as there is limited space for basic social facilities, including Public latrines, WASH facilities, and recreational centres. This explains the strong reliance on packaged sachet water. These findings raise serious concerns about water safety. In Liberia, hand pumps are among the major traditional safe drinking water sources, mostly in rural settings, where people are being encouraged to transition from creeks and rivers to hand pumps. Even in urban settings, the availability of hand pumps remains a challenge. At the same time, even the safety of the available hand pump remains a major concern, as its location and septic tank pose a significant risk to the water's quality and safety. The United States Environmental Protection Agency (2017) recommends that the ideal horizontal distance between a septic tank and a drinking water well or hand pump should be at least 30 meters (98 feet) to prevent contamination of drinking water by pathogens, sewage, and chemicals (US EPA, 2017). The presentation in Table 3 explains that 87.3% of the respondents do not treat their drinking water. However, 12.7% said they treat their water before drinking, whether or not they actually did. Water treatment practice in the Johnsonville community is on a very low scale. This is a significant public health concern because it poses a greater risk of exposing inhabitants to illnesses such as typhoid fever and diarrhoea, which are strongly linked to food poisoning and water contamination.
Water treatment entails financial obligations that cannot be overlooked. Liberia is among the poorest countries in Sub-Saharan Africa, with a low per capita income (Acheampong et al., 2024). 
 Daily, economic constraints continue to worsen, mounting pressure on citizens' living conditions. At times, individuals are aware of the treatment methods, but the implementation and the willpower to implement them become serious problems. For instance, a family is aware of boiling water as a water safety measure but does not have enough funds to cook their daily meals properly while also boiling water for safety. They will decide to use the old talk that says "No germ in Africa". 
The table shows that 93.2% of water sources are not connected or linked to visible contamination risks. This positions the community in a safe zone. Nevertheless, there are other things to consider, including those with risky locations. The table shows that 6.8% of respondents have latrines or dump sites nearby, and the majority depend on sachet water. They do not know the contents of the water. Water can become contaminated at any point along the supply chain, including during transportation and storage. There is a high possibility of sachet water contamination, since consumers are not part of the production process. 66.1% believe their drinking water is safe, while 33.9% believe it is unsafe. As the old saying goes, what does not kill you makes you stronger". More people believe their drinking water is safe because there is no immediate death. Because of some level of built-up immunity, people in Liberia do not often identify the source of their illness, as they do not frequently go to health centres for checkups. There is an overconfidence about invisible contaminants. There is actually a mismatch between perceived safety and actual safety practices because most people do not treat their water.
Typhoid fever is among the most frequently reported water-borne diseases in Liberia. Table 4 shows that 66.1% of 29 respondents reported having typhoid fever in the previous month, with 24.58% reporting diarrhoea. 
Liberia has been considered a typhoid endemic country. An estimated 5,600 to 7400 cases are diagnosed every year, causing thousands of disability-adjusted life years lost. For every 100,000 population, there are 104 confirmed cases of typhoid fever. Most regrettably, there are global and regional strains of Salmonella Typhi that are drug-resistant (Liberia Facts Sheet, 2024). This means that standard treatments can sometimes be ineffective, further complicating recovery and health care costs. The National prevalence of diarrhoea is about 22%, accounting for about 8% of deaths in children. From the interviews with healthcare providers, typhoid and diarrhoea are what they see every day during patient screening. They believe that the two conditions are endemic in the community and are not expected to go away in the near future. Some respondents also said that most cases seen at the various health facilities are predominantly diarrhoea and typhoid fever. Some healthcare providers said that, even though they are aware that those patients contract the sickness from contaminated water and food, tracing the main source is a challenge because the patients mostly go to the clinic when the situation gets worse. Attending the clinic for a checkup is a major challenge for a typical Liberian. More people only go to the health care facilities for severe cases. It has now become a normal thing in the country. Despite the government's efforts to increase access to healthcare facilities, clinic attendance remains low, particularly among men (Chavalala et al., 2025). The explanation provided by the healthcare providers aligns with Table 4, which indicates that 66%1 and 24.58% of typhoid fever and diarrhoea, respectively, are attributed to unsafe drinking water.
Conclusion 
The study assessed the quality of drinking water and its public health implications on the citizens of Johnsonville Township. Misconceptions about the safety and quality of drinking water remain a major concern in the Township, as demonstrated by data showing that the majority of inhabitants rely on packaged sachet water and hand pumps rather than a formally treated water system. Drinking quality is strongly linked to public health effects in the Township. 
Proximity of water sources to contamination, structural and environmental constraints, poor sanitation and weak city administration continue to degrade the quality of drinking water. The data demonstrate a strong relationship between distance to water sources and the incidence of typhoid fever and diarrhoea.
This calls for urgent intervention to protect the community from health risks and preventable disease burdens associated with poor water quality.
Recommendations
Considering the research findings, we recommend the following:
1. Since Johnsonville is a Township, the city ordinance should be enforced to enable the provision of basic socio-economic and public facilities.
2. Establish community-based health assistance to raise awareness of water quality safety and the importance of good sanitation.
3. [bookmark: _GoBack]Improving access to quality, safe drinking water, including formal water systems such as piped and borehole systems, should be prioritised.
4. Work along with NGOs to promote household water treatment and strengthen monitoring.
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