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Abstract 

This study evaluated water quality and prevalence of waterborne diseases ina university 

community in Owerri, Imo State, Nigeria. To attain this, health record was obtained from the 

university clinic and Imo State Specialist hospital. 

To determine the water quality, thirteen physicochemical parameters were tested for the eleven 

water samples with reference to WHO permissible limit for drinking water. Eight borehole water 

samples were collected strategically from various points within the university community and its 

environs. Besides, three water samples were collected upstream, midstream and downstream of 

the surface water.Standard analytical procedures for testing the quality of water samples were 

employed for the study. Descriptive statistics of frequency, percentage mean and standard 

deviation were used to analyze the research questions while inferential statistics of t-test was 

used to test the hypothesis.The result showed the prevalence rate of 16.7% and cases of 

waterborne diseases was higher across all the years higher among females than their male 

counterparts.The findings from the result also showed poor water quality as only five out of the 

thirteen tested physicochemical parameters were within permissible limit with WHO standards 

for drinking water, which include TDS, sulphate, nitrate, fluoride and dissolved oxygen. The 

result of the hypothesis test showed that there is no significant difference between the 

physicochemical parameter values of surface and borehole water sources except for the BOD at 

p:0.0241<0.05.It was therefore recommended that borehole and surface water from the 

university should be properly treated before consumption. Also government and other 

stakeholders should provide alternative treated borehole or pipe-borne water for the university 

community. 

Key word: Waterborne diseases, water quality, water sources, prevalence, physiochemical 

parameters, 

Introduction 
Water is one of the basic needs of man for survival. Reason 

being that the human body needs it to effectively and 

efficiently carry out its metabolic processes. Nevertheless, 

when the quality of water becomes poor due to microbial or 

chemical contamination, it serves as a source of disease or 

even death. Poor water quality resulting from microbial and 

chemical contamination that exceeded the limit allowed by 

World Health Organization (WHO) had been reported in 

literature (Raji et al., 2018; Ahmad, 2024). In the same vein, 

Yisa et al. (2010) and Pawari and Gawande (2015) revealed 

that poor water quality results from surface runoff, sewage 

microbial landfills, septic tank effluents and indiscriminate 

dumping of wastes around water sources.Belal et al. 

(2023)also reported that poor sanitation, inadequate safe 

drinking water, and poor hygiene practices can cause poor 

water quality. Connecting poor water quality and water borne 

diseases, Yisa et al. (2010) revealed that about 3.1 % deaths 

result from poor quality of water. Shallow aquifers and 

favourable topographical features in the water source 

environment also play key roles in water contamination. 
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Water sources in the study area are boreholes, river and rain 

water. Consumption of contaminated water or having direct or 

indirect contact with contaminated water from the above 

mentioned sources through bathing or aesthetic use 

predisposes the user to waterborne diseases (Nwaboret al., 

2016). 

Waterborne diseases are illnesses caused by pathogenic 

microorganisms such as viruses, bacteria and parasites present 

in water. Pathogenic microorganisms thrives in waters with 

high BOD and turbidity (Kurnianto et al. 2024).Nwabor et al. 

(2016) explained waterborne diseases as those diseases that 

are transmitted through the direct drinking of water 

contaminated with pathogenic microorganisms. These 

diseases include those with diarrheal conditions such as 

cholera, dysentery, diarrhea and non-diarrheal diseases such 

as malaria, hepatitis A and E. Waterborne disease is a global 

public health problem. United Nations (2014) reported that 

globally, waterborne diseases such as diarrhea, leads to 1.8 

million deaths and 4 billion cases of illnesses annually. In 

some sub-Saharan countries, the prevalence rate of water 

borne diseases is as high as 79% (Ibrahim et al., 2022). In 

Benin alone, Ministere de Sante (2022) revealed that health 

statistics from 2021 showed that waterborne diseases 

accounted for 52 3% of all illnesses. In Nigeria, access to 

clean, safe and quality water has been a challenge and this can 

lead to a variety of waterborne diseases. Tran et al. (2016) 

estimated that about 3 billion people will not have access to 

fresh water by the year 2025.This challenge may have 

contributed to Nigeria being the second largest contributor to 

worldwide mortality rate of water bone diseases, with more 

than 151,700 deaths annually (Hussain, 2017). The prevalence 

rate of waterborne diseases in Nigeria varies based on 

previous studies. Olowe et al. (2016); Ibrahim et al. (2022) 

andDeybey et al.(2025) revealed prevalence rate of 

waterborne diseases as (27.7%, 75%, and45.6%) respectively. 

Prevalence rate for different identified waterborne diseases 

were also reported by Nwidu et al. (2008) and Baulch et al. 

(2020). 

Prevalence rate for different identified waterborne diseases 

were also reported by Nwidu et al. (2008) and Baulch et al. 

(2020).Several empirical studies(Nwidu et al., 2008; 

Halvorson etal., 2010; Olowe et al., Iwuala et al., 2018; 

Ahmad and Pyeng2024; Degbey et al., 2025) had been 

conducted regarding water quality and waterborne 

diseases.On the relationship between water quality and 

waterborne diseases, Weli et al. (2015); Iwuala (2018); Lin et 

al. (2022); Ahmad and Pyeng (2024) and Ali et al. (2025) 

reported that poor water quality has relationship with 

waterborne disease occurrences in humans. Regarding physio-

chemical parameters,Abolli et al. (2022) used electrometric, 

titrimetric and spectrophotometric methods to investigate 

physicochemical parameters and water quality index of 40 

water samples collected from 13 borehole sites. The findings 

from the results showed that water collected from two sites 

did not have acceptable quality. Alqarawy et al. (2022) 

examined 173 water samples from Makkah Al-Mukkaramah 

province of Saudi Arabia with the aim of determining the 

water quality index using physicochemical parameters, and 

found 30 % of the ground water samples unfit for drinking. 

Adimalla (2021) evaluated the entropy weighted water quality 

index and pollution index of groundwater samples from Semi-

arid regions of India with physicochemical parameter 

determinations, and the findings of the study revealed that 

only 60 % of the water samples studied were found fit for 

drinking, at the boarder level, while the remaining 40% were 

declared unfit for drinking due to high BOD, turbidity, and 

presence of pathogenic microorganisms. Saalidong et al. 

(2022) predicted the quality of ground water based on the 

interactions of the physicochemical parameters with each 

other. Osta et al. (2022) assessed the water quality index of 

Makkah-Al Mukarramah province of Saudi Arabia, and found 

out that 95% of the water was unfit for drinking while 45.5% 

were unfit for irrigation purposes. Yousfi et al. (2022) 

determined the irrigation and water quality index of Ghiss-

Nekkor aquifer of Morocco, using physicochemical 

parameters and statistical analysis, and obtained values 

ranging from 90.93-337.28, showing poor water quality and 

unsuitability of the assessed water samples for drinking. 

Regarding association between variables, Udeme et al. (2024) 

reported significant difference in the groundwater and surface 

water quality parameters. Belal et al. (2023) in their study 

reported no gender difference in the prevalence of waterborne 

diseases.Based on the vast and thoroughly reviewed literature, 

there is no empirical evidenceof previous research on water 

quality and prevalence of water borne diseases in a university 

community in Owerri, Imo State. This is the gap in literature 

this study is set to fill. 

Materials and Methods 
Research Design: The study employed an experimental and 

retrospective design to investigate water quality and 

prevalence of water borne diseases in a university community 

in Imo State 

Sample and Sampling Technique:  All the hospital folders of 

1284 patients diagnosed of waterborne diseases were included 

in the study. Therefore, there was no sampling. On water 

quality, A total of eleven (11) samples of water were 

collected, nine (9) from different borehole points in the main 

campus and Shell camp extension to ensure 

representativeness, and three (3) from the surface water. 

Samples from borehole were collected directly from the pump 

after allowing it to run for five minutes to flush the system 

and ensure that the water collected was fresh. Samples from 

the surface water were collected at three points, upstream, 

midstream and downstream, with the aid of a long-handled 

sampler. Polythene bottles, properly labelled, were used for 

the collection of water samples. These bottles were sterilized 

with ethanol and rinsed several times with the water, before 

collecting the one for analysis, to avoid contamination. The 

collected water samples were stored in ice coolers, so as to 

maintain a temperature of 4oC while transporting them to the 

analytical laboratory. Physicochemical analysis was carried 

out on the water samples within 24 hours after collection, to 

ensure that there is no change in the parameters 
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Research Instrument : Clinical health records and water 

samples collected at different points. 

Method of Data Collection 
Samples of water were collected from water sources 

(boreholes and rivers) at different points for analysis to assess 

water quality. Clinical health records from January 2019-

December 2024 were also collected from the university clinic 

and Imo State Specialist Hospital to assess the prevalence of 

waterborne diseases. 

Method of Data Analysis: The obtained data from hospital 

records were collated, compiled and analyzeddescriptively 

using Statistical Package for the Social Sciences (SSPS) 

version 27.0. The frequency and percentage of each item was 

computed and presented in tables. Mean, standard deviation, 

and t-test were used to analyze data from physio-chemical 

analysis 

Results and Discussion 
The frequency and percentage of the socio-demographic 

variable of the respondents were presented in table 1and it 

showed that majority (80.1%) of those that had waterborne 

diseases within 2019 and 2024 were females whereas only 

19.9% of males had waterborne diseases with the same years. 

Table 1. Socio-demographic profile from hospital generated 

data 

 
From Table 2, the pH values for all the tasted water sample 

were below 6.5 except the nursery section sample, with a pH 

of 6.56. The acceptable WHO range is 6.5-8.5. This showed 

that the tested samples are slightly acidic, a situation that may 

lead to waterborne diseases indirectly due to corrosion of 

pipes and leaching of heavy metals. This finding agreed with 

the finding of 0sta et al. (2022) who reported that an indirect 

relationship exists between acidity in drinking water and 

waterborne diseases. High concentration acidity levels of 18 

mg/l, 10 mg/l, and 8 mg/l for samples from the nursery 

section, Safari club and NAS/Biology laboratory, and low pH 

values recorded, suggest acidic pollution and carbonic acid 

build-up. Apart from the samples obtained from D hostel, 

Agricultural department, and the nursery section, with 

turbidity values of 1 NTU, 0 NTU and 2 NTU respectively, all 

the other ten tested samples were either at the threshold level 

of 5.0 NTU, or in excess, thus implying that those affected 

samples contained pathogenic micro-organisms that cause 

waterborne diseases. This finding agreed with that of Ali et al. 

(2025) who reported turbidity value of 10-15 NTU from tap 

water sources. A strong relationship exists between high 

turbidity and bacteria that causes waterborne diseases 

(Azhdarpoors et al., 2019). Reason being that high turbidity 

protects pathogenic microorganisms from disinfectants. The 

WHO permissible limit for phosphate in portable water is 0.3 

mg/l but the phosphate result showed phosphate levels of 

10.466, 10.423 and 9.555 for all the tested water samples. 

This results to algae growth, foul odour and poor water 

quality. The BOD values for all the water samples 

outrageously exceeded the WHO permissible limit of 3.0 

mg/l, with values as high as 96.3 mg/l, 92.1 mg/l and 86.5 

mg/l for NAS/Biology laboratory, Future Hope School and 

Agricultural department respectively. This makes water 

unsafe for drinking because of the presence of organic 

pollution. Organic pollution provides a favourable breeding 

ground for waterborne pathogens such as bacteria and viruses. 

The finding corroborated Adimalla (2021) and Kurnianto et 

al. (2024) report of elevated BOD in water samples. All tested 

samples, apart from Nworie upstream, had appreciably high 

conductivity values, with Safari Club and D hostel samples 

exceeding the WHO permissible limit of 250 µS/cm for 

portable water, at 363 µS/cm and 269 µS/cm respectively, 

which implies that they may contain more ions and minerals. 

However TDS values were within acceptable values 

according to WHO. Sulphate and nitrate, dissolved oxygen 

and fluoride levels for all the tested water samples were 

within the WHO acceptable limits for portable water.  

Bicarbonate levels for portable water should not exceed 120 

mg/l. Samples from Nworie midstream and B hostel exceeded 

this value at 130 mg/l and 127.5 mg/l respectively.  High 

bicarbonate levels in water does not have any health 

implication. 

Table 2: Physicochemical result of Alvan ground and surface water. 

Sample Conduct 

ivity 

 s/cm 

TDS 

mg/l 

pH Turbid 

ity 

NTU 

Phosp 

hate 

mg/l 

Alkali 

nity 

mg/l 

BOD 

mg/l 

Acidity 

mg/l 

SO4
2- 

mg/l 

NO3
- 

mg/l 

DO 

mg/l 

Bicarbo 

nate 

mg/l  

F- 

mg/l 

Nworie 

Midstream 

26 13 6.36 25 6.019 56 78.20 8 71.667 4.155 9.8 130 0.021 

Nworie 

Downstream 

144.9 

 

72.5 5.32 5 10.423 32 68.40 6 73.333 3.488 7.2 92.5 0.019 

D Hostel 269 134.6 6.29 1 9.555 18 84.10 8 73.278 6.333 7.8 115 0.043 

B Hostel 169.5 83.7 6.18 17 6.009 12 79..20 4 64.338 4.964 7.4 127.5 0.034 
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Nworie 

Upstream 

80 40.0 4.38 9 4.208 16 74.10 4 75.778 3.988 8.3 115 0.023 

English/100

0 

Capacity 

135.9 67.9 6.25 15 3.948 4 

 

81.30 6 74.333 7.357 7.5 97.5 0.010 

Agric. Dept 152.7 76.4 6.18 0 5.759 30 86.50 4 54.389 3.679 6.9 107.5 0.044 

AlvanNurser

y 

106 53 6.56 2 6.584 24 83.20 18 55.222 3.417 7.3 105 0.019 

Future Hope 

Shell Camp 

153.7 76.8 6.31 5 6.334 14 92.10 6 71.556 4.738 7.7 97.5 0.009 

NAS/Biolog

y 

Laboratory 

162.4 81.2 6.12 5 10.466 10 96.30 8 68.167 6.583 7.5 87.5 0.065 

Safari Club 

Shell Camp 

WHO 

Standard 

363 

 

250 

181.3 

 

500 

5.12 

 

6.5-

8.5 

9 

 

5 

8.341 

 

0.3 

26 

 

120 

 

81.20 

 

3 

10 75.00 

 

250 

3.429 

 

50 

6.1 

 

5 

80 

 

120 

0.054 

 

1.5 

From Table 3, the t-values and p-values showed that there is no significant difference between the ground water and surface water 

values for all the physicochemical parameters tested, except BOD ( at p: 0.0241<0.05). The finding contradicted Udeme et al. (2021) 

report of significant difference in the ground water and surface water parameters. The contradiction may be due the difference in the 

areas of the study. 

Table 3: Mean and standard deviations for ground and surface water with regards to physicochemical parameters 

Parameter Mean for 

ground water 

Standard 

deviation for 

ground water 

Mean for 

surface water 

Standard 

deviation for 

surface water 

t-value p-value 

Conductivity 

( s/cm) 

189.03 84.55 83.63 59.53 -2.31 0.656 

TDS (mg/l) 94.36 42.27 41.83 29.79 -2.31 0.0664 

pH 6.13 0.43 5.35 0.99 -1.31 0.3072 

Turbidity 

(NTU) 

6.75 6.39 13.00 10.58 0.96 0.4187 

PO4
2- (mg/l) 7.12 2.16 6.88 3.20 -0.12 0.9122 

Alkalinity 

(mg/l) 

17.25 8.88 34.67 20.13 1.45 0.2694 

BOD (mg/l) 85.49 5.91 73.57 4.92 -3.38 0.0241 

Acidity (mg/l) 8.00 4.54 6.00 2.00 -1.01 0.3400 

SO4
2- (mg/l) 67.04 8.32 73.59 2.07 2.07 0.0699 

NO3
- (mg/l) 5.06 1.54 3.88 0.35 -2.04 0.0733 

DO (mg/l) 7.28 0.55 8.43 1.31 1.49 0.2606 

Bicarbonate 

(mg/l) 

102.19 15.09 112.50 18.87 0.85 0.4573 

F-(mg/l) 0.0348 0.0206 0.0210 0.0020 -1.87 0.1022 

Table 4 showed the annual distribution of reported cases of 

water-bornedisease in a university community over a six-year 

period (2019–2024), showing both frequency and percentage 

of total reported cases. The result showed that the highest 

cases of water borne diseases (38.0%) was recorded in 2019, 
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followed by 2020 (24.7%) then 2021 (14.1%). The lowest 

cases was recorded in 2023 (6.2%). The table also revealed a 

consistent decline in in the number of reported cases from 

2019 to 2023 but slight resurgence (8.8%) in the year 2024.  

The average score of 16.7% showed that waterborne diseases 

are prevalent in the university community. The finding agreed 

with the findings by Nwidu et al. (2008) and Olowe et al. 

(2015) who reported prevalence of waterborne disease as 

14.61% and 27.7% respectively. The finding disagreed with 

the finding by Iwuala, et al. (2018) report of 2.8%, 4.7%, and 

1.5% as average prevalence of waterborne diseases in Owerri, 

Orlu, and Okigwe zones of Imo State respectively. This 

finding  on consistent decline contradicted Nwidu et al. (2008) 

report of consistent increase of waterborne from 2005 to 2007 

(14.61%, 34.83% and 50.56% respectively) the disparity  may 

be attributed to improved sanitation and change in the source 

of drinking water from stream to boreholes. 

Table 4. Prevalence of water borne diseases by year 

Year Frequency Percentage (%) 

2019 488 38.0% 

2020 317 24.7% 

2021 181 14.1% 

2022 106 8.3% 

2023 79 6.2% 

2024 113 8.8% 

Average mean percent 
 

16.7% 

Source:Medical record office of the university’s clinic and 

Specialist Hospital Imo State 

The result in table 5 showed that overall, waterborne disease 

cases were higher (80.1%) in females than in males (19.9%). 

The table also revealed that female cases were significantly 

higher across all the years than the male cases. This finding 

disagreed with the finding of Belal et al. (2023) who reported 

no gender difference. 

Table 5: Prevalence of waterborne diseases by gender. 

Prevalence of Water Borne Diseases by Gender 

Year 

Male 

F (%) 

Female 

F (%) 

Total 

F (%) 

2019 93(19.1) 395(80.9) 488(38.0) 

2020 45(14.2) 272(85.8) 317(24.7) 

2021 43(23.8) 138(76.2) 181(14.1) 

2022 34(32.1) 72(67.9) 106(8.3) 

2023 19(24.1) 60(75.9) 79(6.2) 

2024 21(18.6) 92(81.4) 113(8.8) 

Total 255(19.9) 1029(80.1) 1284(100) 

Conclusion 
The findings showed poor water quality. This is revealed by 

the high level of contamination for the surface and borehole 

water, as eight out of the thirteen tested physicochemical 

parameters exceeded the WHO permissible limits for portable 

water.  This raises concern for health risk level for the 

population within and around the university community who 

rely on both sources of water for drinking and other domestic 

activities. The study revealed a high disease burden (60%) of 

the total cases in the early years (2019–2020) and a lower 

disease burden (40%) in the later years (2021-2024). The six-

year data demonstrates a significant reduction in water-borne 

disease prevalence in the university community. This may 

have been promoted by positive impact of health and 

sanitation interventions. Regarding gender, the study revealed 

persistent gender disparities. The result of the hypothesis test 

showed that there is no significant difference between the 

physicochemical parameter values for ground water and 

surface water, except for the BOD at p:0.0241<0.05. 

Recommendations.  
Based on the major findings, the following were 

recommended by the researchers 

1. The university management should organize 

educational campaigns through radio, community 

and school meetings, to create awareness on the 

potential health hazards posed by drinking 

untreated borehole and surface water from the 

University and it’s environ.  

2. The university community members should sustain 

improved sanitation efforts to ensure clean water 

access and disease prevention measures to avoid 

future outbreaks 

3. The finding on gender disparity points to the need 

for gender specific programmes and a need for 

sustained public health vigilance 
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