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WASTE DISPOSAL AND THE OCCURRENCE OF MALARIA AND DIARRHOEA IN PORT HARCOURT LOCAL GOVERNMENT AREA, RIVERS STATE
ABSTRACT
This study examined the relationship between waste disposal and the incidences of malaria and diarrhoea in the Port Harcourt Local Government Area in Rivers State. A cross-sectional descriptive design was embraced, and 420 respondents were chosen in four communities (Port Harcourt Township, Diobu, Rumuokoro, and D-line/Ada George). Data collection was done using structured questionnaires, field observations, and entomological surveys, and statistical analysis was done using descriptive and inferential statistics. The findings revealed that the majority of the respondents were females (54.8%), aged 40-49 years (47%), married (50.5%), and tertiary educated (41.7%). Open dumping (36.4) and burning (25.0) were the most popular methods of waste disposal (only 20.7 used the services of government collection). The greatest mosquito (120 adults, larval density = 25/L) and fly abundance (180 adults, 160 per trap/24 h) was observed in Port Harcourt Township, which means that there is a great level of the vectors around dumpsites. The prevalence of the diseases was also high, including malaria (44.3%), diarrhoea (21.9%), and both (17.6%), with the incidence declining as the distance to dumpsites rose. The highest incidences of malaria (54.8) and diarrhoea (52.2) were reported in households that practiced open dumping, meaning that improper waste disposal is strongly associated with the incidence of diseases. Despite the fact that 89 percent of the residents were knowledgeable about the principles of waste management and 84.8 percent were knowledgeable about the environmental effects of waste management, only 34.3 percent displayed good waste-management practices, which suggests a knowledge-practice gap. The socioeconomic and environmental conditions, such as low income, poor sanitation, surface water use, high-density housing, and dumpsite proximity (less than 100 m), greatly affected the prevalence of the disease. The research concludes that malaria and diarrhoeal morbidity in Port Harcourt LGA are largely caused by the ineffective waste disposal systems and environmental sanitation. Keywords: Waste Disposal, Occurrence, Malaria, Diarrhoea, Entomological survey
1.0
Introduction  
Globally, the volume of municipal solid waste is growing at an unprecedented rate. Yet, many countries still lack the systems and resources to manage this waste safely (WHO, 2025). The municipal solid waste affects health through polluted air, water, soil and food (Raphela et al., 2024). When waste is not collected, or is dumped, burned or not poorly treated, it can release hazardous chemicals, contaminate drinking-water sources and create breeding grounds for insects and rodents (Gebrekidan et al., 2023).

The amount of solid waste that has been generated keeps on growing at a higher pace compared to the capacity of the public agencies to increase the financial and technical resources available to handle it efficiently (Bharti, 2024). Research has shown that the man-made solid waste (MSW) in urban areas in Nigeria is on the increase owing to urbanization, industrialization, and shifting consumption trends (Ogunbiyi et al., 2024). The main features of solid waste management in Nigeria include the lack of effective ways of collection, the inadequate inclusion of the collection system, and the use of inappropriate disposal strategies, including the open dumping of waste and open burning (Udensi et al., 2023; Onyishi et al., 2023).

Management of solid waste has been a thorn on the flesh of environmental sanitation in Nigeria. This is manifested in the heaps of uncovered trash and unlawful dumpsites on the sides of the road and in residential zones (Nzeadibe et al., 2022). The high rate of population increases and inadequate infrastructures increase this problem, resulting in environmental destruction and health hazards (Adegoke et al., 2023). MSW open dumping has been one of the most common forms of waste disposal, particularly in developing nations where the contemporary treatment plants are not available (Edim & Chinyere, 2025). Greenhouse gas emission including methane and carbon dioxide, fire risks, odour and proliferation of vectors are also caused by open dumps. Moreover, the waste leachates produced as a result of waste decomposition cause ecological and individual health emergencies (David and Nwaogazie, 2023; Ogunbiyi et al., 2024).

Uncontrolled dumpsites become habitats of disease vectors, including flies, mosquitoes, and rodents, thus causing infectious diseases such as malaria, cholera, and typhoid (Bello et al., 2022; Dahunsi, 2025). Research findings indicate that the closer the dumpsites in the vicinity of the residents are, the more prevalent respiratory infections, diarrhoea, and vectors among local populations (Akmal & Jamil, 2021; Oghenekohwo et al., 2024). The unacceptable treatment of hazardous waste is also another threat, since it pollutes soil, air, and water sources (Geetha & Rajalakshmi, 2020; Ikuomola and Oladipo, 2023). The best way of reducing these health and ecological impacts is therefore proper segregation, recycling of wastes and proper enforcement of environmental laws.

Plasmodium species are causative organisms of malaria; this is a parasite disease that has been labeled as the major public health issue in sub-Saharan Africa. The World Malaria Report 2024 states that the African region bore almost 94% of the global malaria cases and 95% of malaria deaths (World Health Organization [WHO], 2024). Nigeria itself bears the largest global burden of malaria. Children below five years of age and pregnant women are the groups that are still most vulnerable (WHO, 2024). Malaria is a socioeconomic problem, decreasing productivity and causing huge economic burdens to households and health systems (Eze et al., 2023).

Diarrhoeal disease is also a significant cause of morbidity and mortality, especially to children below the age of five years. It is mainly related to a lack of access to clean water, poor hygiene, and unsanitary waste disposal (World Health Organization, 2023). The number of deaths caused by diarrhoeal diseases in the world amounted to 1.2 million in 2021, surpassing diarrhoea as one of the leading causes of mortality in children and older adults (Institute for Health Metrics and Evaluation [IHME], 2024). Oral rehydration salts (ORS) and zinc supplementation continue to be the most effective interventions that have saved the death of millions of people over the last several decades (WHO, 2023). The interventions that can help in reducing the burden of diarrhoeal diseases are proper waste management, safe water supply, and better hygiene practices.

The state of the poor solid waste management in Port Harcourt, Rivers State, Nigeria is poor and has now reached an alarming proportion. Wastes are frequently dumped along the streets, in the gutters and informal waste dumps, which has been linked to several environmental, safety and public health impacts including the blockage of gutters, nuisance odours, surface and groundwater pollution, air emissions of carbon dioxide and methane and soil contamination. Waste dumps have also been implicated in road traffic obstructions and accidents. The Rivers State environmental sanitation and waste management authorities are at loss on how to best handle the wastes sustainably. The risk index was computed from the summation of the product of the sensitivity of the variable studied and their respective weights of their attributes. The study is aimed at determining waste disposal and the occurrence of malaria and diarrhoea in Port Harcourt, Rivers state. 

2.0 METHODOLOGY
2.1 Area of study
Port Harcourt is the capital of Rivers State and a port town in southern Nigeria. It lies along the Bonny River (an eastern distributary of the Niger), 4.75°N 7°E: 4.75°N 7°E, 41 miles (66 km) upstream from the Gulf of Guinea. Founded in 1912 in an area traditionally inhabited by the Ikwerre people, an Igbo subgroup, it serves as a port, named for Lewis Harcourt - the colonial secretary. Port Harcourt has long been an important merchant port and is today the centre of Nigeria’s oil industry. Its exports include petroleum, coal, tin, palm products, cocoa, and groundnuts. 

The Port Harcourt Urban Area (Port Harcourt metropolis) is made up of the city itself and parts of Obio/Akpor Local Government Area. Port Harcourt City, which the capital of Rivers State, is highly congested as it is the only major city of the state. 
2.2
Study design
This research used community based cross-sectional descriptive study design, which was carried out in a six-month study (October 2011-March 2012). The design suited well to test the relationship that existed between the household waste disposal and the prevalence of malaria and diarrhoeal diseases at one time. Besides the survey based on questionnaires, field observations and entomological evaluations were also added to enhance the measurement of environmental exposure and to triangulate the results.
2.3
Study population
The population of the study was the adult household residents of the selected communities with the population size approximated to 32,000 residents.
2.4 
Sample and sampling techniques
2.5
Sample size
The sample size was determined from the general population using;



n = N/ N + 1 (e2)

Where n = Sample size.



 N = total population. 


  e = level of significance = + 0.005 at 95% confidence intervals. The sample size yielded 420 
2.6
Sampling techniques
The sampling technique adopted was systematic random sampling, which was used to choose 420 households. The residential houses were listed in every community and the sampling interval was calculated by determining the number of houses in a community divided by the number of houses to be sampled. All 10th households were chosen, and the first household was chosen randomly.

One adult respondent in every chosen household (≥18 years) was interviewed who was likely to be the household head or a responsible adult who would have knowledge on the household waste disposal practices and recent health history.
2.7
Instrument for data collection
Questionnaire Survey

An open-ended structured questionnaire was used to gather information on the relationship between waste disposal and the occurrence of malaria and diarrhoea in Port Harcourt. The questionnaire was of two basic parts; A and B. The part A comprises of personal data, while part B was directed toward people’s opinion on the waste disposal method, prevalence of diarrhoea and malaria. The research instrument was validated by issuing the questionnaire to professionals for thorough examination, correction and standardization. The correction was done strictly on the basis of achieving the research objective. 
The researcher and four other trained research assistants administered the questionnaire to the respondents and ensure on-the-spot collection. The answers were computed and used as data for this research. 
Field Observation

The waste disposal methods, presence of open dumpsites, drainage conditions, stagnant water and presence of environmental nuisances such as odour and smoke were recorded in the form of observational checklists.

Entomological Survey

The adults of mosquitoes and flies were gathered around the known dumpsites through normal trapping techniques. The density of larvae in the stagnant water bodies was then determined through the sampling of the water bodies in larvae per litre of water and the fly density was reported as number per traps per 24-hours.
2.8 Data analysis
The study involved both qualitative and quantitative analysis of the influence of waste disposal on the occurrence of malaria and diarrhoea. The data obtained from questionnaires were compiled in a simple tables and appropriate data was graphically represented by use of bar chart. Descriptive statistics of Chi-square (x2) test and odds ratio were used to test the hypothesis formulated.
3.0
RESULTS

Most of the respondents were female (54.8), and of the ages 40-49 years (47%). The greatest category (50.5) was comprised of married people. The majority of the respondents were tertiary educated (41.7) and earned N100,000 and above (37.6) a month. Ikwerre (33.8%) was majority ethnic group, and majority of the respondents resided in Port Harcourt Township (28.6%) (Table 1)
Table 1: Socio-Demographic Characteristics of Respondents

	Variable
	Category
	Frequency (n)
	Percentage (%)

	Gender
	Male
	190
	45.2

	
	Female
	230
	54.8

	Age (years)
	20 – 29
	101
	24.0

	
	30 – 39
	122
	29.0

	
	40 – 49
	197
	47.0

	Marital Status
	Single
	138
	32.9

	
	Married
	212
	50.5

	
	Divorced/Separated
	45
	10.7

	
	Widowed
	25
	5.9

	Educational Level
	No Formal Education
	27
	6.4

	
	Primary
	64
	15.2

	
	Secondary
	154
	36.7

	
	Tertiary
	175
	41.7

	Monthly Income (₦)
	Below 10,000
	48
	11.4

	
	11,000 – 49,000
	68
	16.2

	
	50,000 – 99,000
	146
	34.8

	
	100,000 & Above
	158
	37.6

	Occupation
	Civil Servant
	128
	30.5

	
	Trader/Business
	106
	25.2

	
	Artisan
	76
	18.1

	
	Student
	62
	14.8

	
	Unemployed
	48
	11.4

	Ethnicity
	Ikwerre
	142
	33.8

	
	Ogoni
	98
	23.3

	
	Kalabari
	85
	20.2

	
	Others 
	95
	22.6

	Location (Community)
	Port Harcourt Township
	120
	28.6

	
	Diobu
	96
	22.9

	
	Rumuokoro
	112
	26.7

	
	D-Line/Ada George
	92
	21.9

	Total
	
	420
	100.0


Open dumping (36.4%) was the most frequently used waste disposal technique among the respondents, and the second technique used was burning of refuse (25.0%). The fact that only 20.7 percent of the respondents said that the government agencies picked their waste, shows that there are loopholes in the organizational waste management. Only a smaller percentage (9.5) discarded the waste into drainages or nearby water bodies - an act that leads to breeding of the vectors and also water pollution. Use of private waste collectors (8.3%) was least used implying that many residents are still faced with the challenge of affording and accessibility (Table 2).
Table 2: Distribution of Respondents by Gender and Common Waste Disposal Methods in Port Harcourt LGA

	Waste Disposal Method
	Male 
(n = 190)
	Female 
(n = 230)
	Total 
(n = 420)
	Percentage (%)

	Open dumping on vacant land/roadsides
	68 (35.8%)
	85 (37.0%)
	153
	36.4

	Burning of refuse
	45 (23.7%)
	60 (26.1%)
	105
	25.0

	Waste collection by government agency
	40 (21.1%)
	47 (20.4%)
	87
	20.7

	Waste disposal in drainage/water bodies
	22 (11.6%)
	18 (7.8%)
	40
	9.5

	Use of private waste collectors
	15 (7.9%)
	20 (8.7%)
	35
	8.3

	Total
	190 (100%)
	230 (100%)
	420 (100%)
	100


Table 3 shows the abundance of the mosquitoes and flies in the waste dumpsites in the selected sites in Port Harcourt Local Government Area. The results showed that significant differences in the abundance of vectors were observed in the areas of the study.

The Port Harcourt Township had the most adult mosquitoes (120) and highest mosquito larval density (25 larvae to a liter of water) suggesting a high degree of breeding in the area around the waste dumpsites. Likewise, the highest number of adult flies (180) and fly density (160 per trap per 24 hours) was found in the Township, which implies that the area has very favorable conditions of vectors proliferation because of the accumulation of waste and stagnant water.

A high level of vectors was also demonstrated by diobu, with 110 adult mosquitoes, a larval density of 20, and 160 adult flies of the fly density of 150, which was also second in total abundance. Rumuokoro and D-Line/Ada George had relatively lower scores of 100 and 90 adult mosquito and larval densities respectively. The fly counts were equal to 130 and 100 with the corresponding densities of 120 and 90 per trap/24 hours.

Generally, the findings reveal that the abundance of mosquitoes and flies was greatest in places where waste was high and where there are poor practices of sanitation especially in Port Harcourt Township and Diobu. This trend highlights the high correlation between poor waste management and the corresponding rise of the disease vectors which could also be the cause of the transmission of malaria, diarrhoea and other diseases that are spread by the vectors in the vicinity.

	Table 3: Abundance of Mosquitoes and Flies Near Waste Dumpsites 

	Location
	Mosquitoes (Adults Collected)
	Mosquito Larvae (Density per Liter of Water)
	Flies (Adults Collected)
	Fly Density (Traps per 24 hours)

	Port Harcourt Township
	120
	25
	180
	160

	Diobu
	110
	20
	160
	150

	Rumuokoro
	100
	12
	130
	120

	D-Line/Ada George
	90
	8
	100
	90


Table 4 presents the distribution of the respondents according to the proximity of their households to the nearest dumpsite in the four study regions. A considerable percentage of households in every location were located within the distance of 500 meters of dumpsites highest number of households located within 500m was found at Port Harcourt Township (130 households), Diobu (115), Rumuokoro (105), and Ada George, D-line (90).

In all regions respondents had experiences of perceived environmental nuisances such as offensive odours, flies and smoke through open burning and also gave a history of medical occurrence of environmentally related disease especially malaria and diarrhoeal diseases.
Table 4: Distance between the participant’s household and the nearest dumpsite
	
	Distance to Dumpsite
	
	

	Area of Study
	<100m  
	 100-500m
	 501-1000m
	>1000m
	Environmental Nuisance Perceived (Yes/No)
	Medical History (Environmental Illness) (Yes/No)

	Port Harcourt Township
	50
	80
	60
	40
	Yes
	Yes

	Diobu
	45
	70
	50
	30
	Yes
	Yes

	Rumuokoro
	40
	65
	40
	25
	Yes
	Yes

	D-Line/Ada George
	35
	55
	35
	20
	Yes
	Yes


Table 5 shows the occurrence of malaria and the diarrhoeal diseases among the residents of the Port Harcourt Local Government Area. The findings reveal that malaria was the most common disease with the respondent counting 186 (44.3%), then diarrhoea with a respondent count of 92 (21.9%). Besides, 74 (17.6) respondents reported having had malaria and diarrhoea during the study period and 68 (16.2) respondents had no illness.

In general, the results showed that a high disease burden in the region with more than 80 percent of the surveyed population having experienced at least one of the two diseases. This highlights the close relationship between poor environmental sanitation, waste disposal activities and the perpetuation of malaria and diarrhoeal diseases among the locals.
Table 5: Prevalence of Malaria and Diarrhoeal Diseases Among Residents of Port Harcourt Local Government Area

	Disease Type
	Number of Respondents Affected (n)
	Percentage (%)

	Malaria Only
	186
	44.3

	Diarrhoea Only
	92
	21.9

	Both Malaria and Diarrhoea
	74
	17.6

	No Reported Illness
	68
	16.2

	Total
	420
	100.0


As shown in Table 6, the highest prevalence of malaria and diarrhoeal diseases was observed among those residents that were within 100 meters of dumpsites (40.5%), which was followed by residents living within 100-500 meters (31.4%). The higher the distance, the lower was the disease occurrence with the lowest disease prevalence being 7.6 at a distance further than 1000 meters. This shows that there is a strong relationship between the closeness of dumpsites and the incidences of malaria and diarrhoeal diseases among the people who live near dumpsites.
Table 6: Prevalence of Malaria and Diarrhoeal Diseases in Relation to Distance from Dumpsites

	Distance to Dumpsite (meters)
	Malaria Only
	Diarrhoea Only
	Both Malaria & Diarrhoea
	No Reported Illness
	Total (n)
	Percentage (%)

	< 100 m
	78
	45
	32
	15
	170
	40.5

	100 – 500 m
	62
	28
	24
	18
	132
	31.4

	501 – 1000 m
	34
	15
	13
	24
	86
	20.5

	> 1000 m
	12
	4
	5
	11
	32
	7.6

	Total
	186
	92
	74
	68
	420
	100.0


Table 7 indicates that open-dumping households had the highest rate of malaria (54.8) and diarrhoea (52.2), and then open-burning ones (29.0 and 28.3, respectively). Conversely, the respondents who applied the correct waste collection were less impacted with cases of both diseases. In general, the use of inappropriate waste disposal techniques (open dumping and burning) was closely linked with increased disease prevalence, which means that inefficient waste disposal is one of the factors that promote the spread of malaria and diarrhoeal diseases in Port Harcourt Local Government Area.
Table 7: Association Between Household Waste Disposal Practices and Occurrence of Malaria and Diarrhoeal Diseases

	Waste Disposal Method
	Malaria Only (n, %)
	Diarrhoea Only (n, %)
	Both Malaria & Diarrhoea (n, %)
	No Reported Illness (n, %)
	Total (n, %)

	Open Dumping
	102 (54.8%)
	48 (52.2%)
	38 (51.4%)
	22 (32.4%)
	210 (50.0%)

	Open Burning
	54 (29.0%)
	26 (28.3%)
	20 (27.0%)
	24 (35.3%)
	124 (29.5%)

	Proper Collection (via Bin)
	30 (16.1%)
	18 (19.6%)
	16 (21.6%)
	22 (32.4%)
	86 (20.5%)

	Total
	186 (44.3%)
	92 (21.9%)
	74 (17.6%)
	68 (16.2%)
	420 (100.0%)


The results indicated that a majority of the residents (89.0) knew about waste management and 84.8% of them were aware of its impact to the environment. More than 80% identified poor waste disposal as a factor that led to malaria and diarrhoea and 56.7 percent displayed good general knowledge (Table 8). The attitudes were generally positive with 86.2% of them seeing clean disposal of waste as health-promoting and 82% feeling a sense of personal responsibility on cleanliness (Table 9). The use of practices was however unsatisfactory, where only 34.3% of them supported good waste management practices and 35.7% and 30.0% engaged in open dumping and burning respectively (Table 10). This is a sign of disconnect between knowledge and practice amongst residents.

Table 8: Residents’ Knowledge Regarding Waste Management and Its Health Implications

	Knowledge Variable
	Response Options
	Frequency (n)
	Percentage (%)

	Awareness of waste management concept
	Yes
	374
	89.0

	
	No
	46
	11.0

	Knowledge of proper waste disposal methods (use of bins, collection services, recycling)
	Yes
	312
	74.3

	
	No
	108
	25.7

	Awareness of environmental consequences of improper waste disposal (pollution, flooding, odour)
	Yes
	356
	84.8

	
	No
	64
	15.2

	Awareness that poor waste management can cause malaria
	Yes
	338
	80.5

	
	No
	82
	19.5

	Awareness that poor waste management can cause diarrhoea and other waterborne diseases
	Yes
	324
	77.1

	
	No
	96
	22.9

	Knowledge of government or community waste disposal services in the area
	Yes
	272
	64.8

	
	No
	148
	35.2

	Knowledge of waste segregation and recycling benefits
	Yes
	214
	51.0

	
	No
	206
	49.0

	Overall Knowledge Level
	Good Knowledge
	238
	56.7

	
	Fair Knowledge
	126
	30.0

	
	Poor Knowledge
	56
	13.3

	Total
	
	420
	100.0


Table 9:  Residents’ Attitudes Toward Waste Management and Its Health Implications

	Attitude Statements
	Strongly Agree (n, %)
	Agree (n, %)
	Disagree (n, %)
	Strongly Disagree (n, %)

	Proper waste management is essential for good health
	254 (60.5%)
	108 (25.7%)
	36 (8.6%)
	22 (5.2%)

	Waste disposal is the shared responsibility of every household
	226 (53.8%)
	102 (24.3%)
	60 (14.3%)
	32 (7.6%)

	Government should be solely responsible for waste collection
	68 (16.2%)
	80 (19.0%)
	142 (33.8%)
	130 (31.0%)

	I feel personally responsible for keeping my environment clean
	190 (45.2%)
	132 (31.4%)
	60 (14.3%)
	38 (9.1%)

	Participation in community clean-up is important
	210 (50.0%)
	136 (32.4%)
	50 (11.9%)
	24 (5.7%)

	Improper waste disposal contributes to diseases like malaria and diarrhoea
	266 (63.3%)
	112 (26.7%)
	30 (7.1%)
	12 (2.9%)

	
	
	


Table 10: Residents’ Practices Regarding Waste Management and Its Health Implications 

	Practice Variable
	Response Options

	Frequency of household waste disposal
	Daily

	
	Every 2–3 days

	
	Weekly

	Method of waste disposal commonly practiced
	Open dumping

	
	Burning

	
	Proper collection through agency or bin

	Segregation of waste (organic, plastic, paper, etc.)
	Yes

	
	No

	Disposal of hazardous or medical waste (e.g., sharps, expired drugs)
	Dispose properly (sealed/collected by agency)

	
	Mixed with general waste

	Use of covered waste bins in the home
	Yes

	
	No

	Participation in environmental sanitation or community clean-up
	Yes

	
	No

	Practice of recycling or reuse of waste materials
	Yes

	
	No

	Household proximity to dumpsite
	< 100 m

	
	100–500 m

	
	501–1000 m

	
	> 1000 m

	Overall Waste Management Practice
	Good Practice

	
	Fair Practice

	
	Poor Practice                                                                                                    

	Total
	


Table 11 shows the effects that environmental and socioeconomic variables have on the prevalence of malaria and diarrhoeal diseases in Port Harcourt Local Government Area. The findings showed that the highest prevalence of diseases was recorded among the residents in high-density areas with 69.0% malaria and 52.4% diarrhoea than 35.7 and 25.7 in low-density areas. The quality of sanitation on the disease rates was exhibited by the fact that households that used pit latrines and open defecation had higher disease rates compared to those whose toilets were of the flush variety. The result was also the opposite- the respondents with low income below N10,000 had malaria and diarrhoea rates of 79.2 and 66.7 respectively and the highest rates of infections were in those who have higher incomes of N100,000 and above. The source of water had a great impact on the prevalence of the disease, people who relied on rivers or streams recorded 80.0 malaria and 63.6 diarrhoea against 41.7 and 22.2 in the borehole users. The location near dumpsites was also an issue and those who lived within a distance of 100 meters were the highest (80.0% malaria, 64.7% diarrhoea). All in all, it is possible to conclude that the poor sanitation, low income, the presence of contaminated water sources, and proximity to dumpsites are the main factors contributing to the malaria and diarrhoeal disease spread among residents of Port Harcourt LGA.
Table 11: Environmental and Socioeconomic Factors Influencing the Relationship Between Waste Disposal and Disease Occurrence

	Variables
	Categories
	Frequency (n = 420)
	%
	Malaria Cases (%)
	Diarrhoea Cases (%)

	Housing Density
	High-density (crowded areas)
	210
	50.0
	145 (69.0)
	110 (52.4)

	
	Medium-density
	140
	33.3
	80 (57.1)
	55 (39.3)

	
	Low-density
	70
	16.7
	25 (35.7)
	18 (25.7)

	Sanitation Facilities
	Pit latrine
	140
	33.3
	95 (67.9)
	72 (51.4)

	
	Water closet (flush toilet)
	200
	47.6
	80 (40.0)
	52 (26.0)

	
	Open defecation
	80
	19.1
	70 (87.5)
	60 (75.0)

	Income Level
	Below ₦10,000
	48
	11.4
	38 (79.2)
	32 (66.7)

	
	₦11,000 – ₦49,000
	68
	16.2
	45 (66.2)
	33 (48.5)

	
	₦50,000 – ₦99,000
	146
	34.8
	82 (56.2)
	52 (35.6)

	
	₦100,000 & above
	158
	37.6
	60 (38.0)
	40 (25.3)

	Water Source
	Borehole
	180
	42.9
	75 (41.7)
	40 (22.2)

	
	Well water
	130
	31.0
	78 (60.0)
	55 (42.3)

	
	River/Stream
	110
	26.1
	88 (80.0)
	70 (63.6)

	Distance to Dumpsite
	<100m
	85
	20.2
	68 (80.0)
	55 (64.7)

	
	100–500m
	115
	27.4
	70 (60.9)
	48 (41.7)

	
	501–1000m
	120
	28.6
	55 (45.8)
	35 (29.2)

	
	>1000m
	100
	23.8
	30 (30.0)
	18 (18.0)


5.0 DISCUSSION 
The respondents in this study were mostly women (54.8 %) and young people between the ages of 40-49 (47 %). Married people made 50.5 and tertiary education decreed 41.7 and income ≥ N100,000 by 37.6%, and ethnic group and location distribution. The results are consistent with an urban waste-management survey in Nigeria whose sampling frames also indicate a higher proportion of households with moderately higher education and income level. According to Jibrilla, (2024), the level of education was similar among waste-study respondents. Nevertheless, there are other international studies with younger biases and more men who reported in the informal waste location (Raphela & Manqele, 2024), this observation implies that the context is different: in Port Harcourt LGA, respondents were more older and female, which may also have been a result of gender roles in waste management in Nigeria. This study has relatively better income and education levels which could cushion against the most perilous risks of bad waste disposal but other outcomes indicate that waste-management behaviours and the consequences of diseases continue to be an issue even with the better socio-demographics.

The most common disposal methods are the open dumping (36.4 percent) and burning of refuse (25.0 percent), which compares well with those reported in the Nigerian cities where open dumping has been prevalent. According to the research done by Olorunlana and Ogunade, (2022), the prevalent methods found include open dumping, drainage/stream dumping and burning. In the world, a South African study found that there was moderate awareness on waste management, but real disposal activities still involved illegal dumping and burning (Raphela & Manqele, 2024). This survey reveals that a small percentage only (20.7) report formal government agency collection is in line with poor municipal coverage in most African cities (Gebrekidan, 2024). The similarity highlights structural shortcomings in waste collection facilities; the difference is they are still practicing with relatively higher education/income rates in this research- indicating that there is more to it than knowledge (cost, service access) in the way.

The mechanistic relationship between dumpsite location and the proliferation of vectors is supported by a high level of mosquito and fly population in Port Harcourt Township that carries a lot of waste. Even though the number of direct empirical studies that quantify the number of vectors around dumpsites in Nigeria is lower, international geospatial studies Okin et al. (2024) identified a strong spatial clustering of malaria and typhoid diseases around dumpsites and water bodies that contained waste (Okin et al., 2024). The local evidence of the study of the increase in vectors around waste accumulation supports the evidence base on the issue globally. Contrastingly, the number of vectors used in this study is more accurate (adult counts, larval densities, traps yields) than most surveys that use self-reported disease. This creates internal validity.

Malaria stood at 44.3%, diarrhoea at 21.9 and both at 17.6 in this study. This disease burden is not an isolated case in other Nigerian urban areas: a study conducted in North-Central Nigeria found high prevalence rates of diarrhoeal disease in the communities surrounding the dumpsites (Umoru & Nafinji, 2025). A systematic review of improper waste management in Ethiopia identified an overall higher rate of diarrhoeal and vector-borne disease in high-exposure areas at the international level (Gebrekidan, 2024). Conversely, malaria proportion of the present study is very high especially in an urban Nigerian LGA which could be due to a combination of factors that are proximity to dumpsites, high populations of vectors and socio-environmental factors. This implies that the risk of malaria can be considerably increased by the drivers involved in waste.

The data of this study prove the existence of a gradient, where highest prevalence of disease was observed in people who are less than 100 m (40.5 % of sample) and the prevalence decreases with the distance (7.6 percent at >1000 m). Indicators of malaria (54.8 ) and diarrhoea (52.2 ) were greater among households that used open dumping compared to proper collection. These findings are highly supportive of spatial and behavioural risk factors discovered in other literature: e.g., in Lagos illegal dumping study (Ichipi, 2023) drastic health consequences were observed among the population around the illegal dumpsites (Ichipi, 2023). Likewise, the propinquity, low income, and informal settlements in Offa LGA (Kwara State) augmented the prevalence of the diseases around the dumpsites (Umoru & Nafinji, 2025). This opposition is demonstrated in the quantification of both disposal method and disease outcomes in a single dataset provided in this study giving a more detailed understanding of the risk mechanism.

The outcome indicates that high-density housing, pit latrines/open defecation, low income (<N10,000), source of water (river/stream) and distance to dumpsites are all related to increased malaria/diarrhoea. This correlates well with the broader materials that associate poverty, poor sanitation, unsafe water, and high-density living with the risk of infectious diseases (Raphela & Manqele, 2024; Gebrekidan, 2024). One area of difference is that certain world studies tend to focus more on rural sanitation or on agricultural exposures; yours focuses on the exposures related to urban dumpsites. Therefore, the findings we present highlight the way in which in a Nigerian LGA in an urban environment, waste disposal habits combine with classic socioeconomic weaknesses to increase risk levels.

Compared to the global and local levels, this work results in the validation of the prevalent trend: the insufficient waste disposal opens breeding areas, routes of contamination, and high-risk areas of the disease. As an illustration, health risks of improper waste disposal knowledge gaps were highlighted in South Africa by Raphela and Manqele (2024) but your study demonstrated high knowledge (89-percent) and poor practice (high-service/infrastructure gap) may be more important than awareness. Comparing local Nigerian research: most studies observe a relationship between dumpsites and health, but your study is the first to combine the number of vectors, proximity gradients, disposal behaviour, socioeconomic moderators and disease prevalence on a single integrated concept framework.

This rich evidence base supports the evidence-based calls in the recent literature to implement integrated interventions: reinforcing the collection services, changing the location of dumpsites, and improving the access to sanitation and water equitably and addressing high-density low-income communities (Gebrekidan, 2024; Ichipi, 2023; Umoru and Nafinji, 2025). The research contributes to location-specific quantification of Port Harcourt LGA, which supports the urgent need of waste-and-health policy intervention in the urban settings of Nigeria.
5.1 CONCLUSION

The research study revealed that despite the level of awareness and enforcement by the state and federal ministries of environment on waste disposal and the health implications of improper waste disposal, the people are yet to adhere to proper waste disposal methods. The disposal of waste along the streets and drains has contributed to the multiplication of disease vectors and parasites as they serve as breeding sites for these organisms. The research revealed that there is a relationship between waste disposal and the occurrence of malaria and diarrhea. Those that live close to dump sites, block drains and those that practice open dumping are more vulnerable to malaria and diarrhoea. 
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