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ABSTRACT 

	 In recent years, the topic of the effects of improper municipal solid waste management on health has gained worldwide concern. Due to a lack of funding and resources, this problem is seen to be more prevalent in developing nations than in developed nations. It has been demonstrated that solid waste creation, segregation procedures, storage facilities, collection schedules, and disposal techniques are not viable in developing nations. In these nations, open burning and careless dumping are frequent occurrences. Waste that is burned or dumped in the open poses’ major health and environmental hazards. They have resulted in serious contamination of the air, water, and land. Pollution from municipal solid waste raises disease morbidity and death. Hazardous wastes that are not managed pose a risk to human health. Therefore, the purpose of this study is to evaluate how poor municipal solid waste management affects the health strategy in Ara Municipal Corporation, Bihar. Regression analysis has been used to examine the relationship between the generation of solid waste and diseases. To determine how these factors affect human health, the study has included the generation and disposal of solid waste as independent variables and associated diseases as dependent variables. The research shows that poor waste management is strongly associated with negative health impacts, and diseases are strongly associated with the negative effects of solid waste generation and disposal. For waste management efforts and related research, it involves strengthening sectoral integration, stepping up advocacy, and obtaining funding. To fully comprehend how poor solid waste management affects human health strategy in Ara city, more study is essential.
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1. INTRODUCTION 

A worldwide challenge has long been improper solid waste management (Selin, 2013; UN Environment, 2017). The global population and increasing demand for essential commodities have led to an increase in household waste, which is often improperly managed and disposed of due to resource or infrastructure issues, posing health and environmental risks (Bharti, J., 2024). Waste production is mostly caused by the increasing population expansion, advancements in technology, and rising living standards (Kurakalva et al., 2016). Despite the many negative health effects of improper waste management, Ziraba et al. (2016) found that almost 70% of urban garbage in developing nations is not collected and disposed of properly. According to Adeniyi and Oni (2016), water bodies have the potential to pollute water supplies and raise the risk of waterborne illnesses, including cholera, typhoid fever, and diarrhea, which can affect both men and women who drink contaminated water. Additionally, poor waste management can provide breeding grounds for rats, flies, and mosquitoes—vectors of illness. This raises the chance of contracting illnesses, including leptospirosis, dengue fever, and malaria (Adewoyin, 2017). The United States of America's Public Health and the World Health Organization have stated that inadequate waste management has caused numerous diseases and, in certain cases, death over the years, in addition to health risks and environmental degradation (Kwun Omang et al., 2021). Solid waste management remains a significant concern, especially in the majority of healthcare institutions in poor nations. Because solid waste is infectious, improper handling practices and disposal techniques are leading to an increase in serious health risks and environmental contamination (Hossain, Santhanam, Nik Norulaini, Omar, 2011). The impact of solid waste management on achieving the Sustainable Development Goals has made it an ongoing subject of conversation recently. The management of solid waste affects each of the 17 SDGs directly and indirectly (Alaka, S. A., & Osman, Y., 2023). Inadequate waste management has an influence on social, environmental, and economic difficulties worldwide (Burcea, 2015; Schenck et al., 2022). Consequently, this research contributed to the existing literature about the negative health impacts of inappropriate garbage disposal. 
The city of Ara generates an average of 0.55 kg of solid trash per person per day, with 60, 40, and 10 percent of the 110 tons of solid rubbish created daily coming from dry, liquid, and hotel and food wastes, respectively. Ara Municipal Corporation, which employs 1212 municipal workers, is working together to manage that amount of solid waste (AMC, 2023). Solid waste management (SWM) is a major problem in the city that unavoidably affects the environment, socioeconomic circumstances, and health because of poor planning, inadequate infrastructure, unreliable treatment, erroneous collection, lack of technology usage, and rapid population expansion.
The urgent need for evidence-based policies to address the negative impacts of inappropriate garbage disposal on human health in Ara city serves as the study's justification. Policymakers may better grasp the extent of the issue and carry out focused measures to lessen its consequences by looking at the particular effects and trends of inappropriate waste disposal and providing responses. The goal of this study is to offer insightful information that can guide policy choices that support environmentally friendly waste management methods, public health protection, and environmental preservation in the area. Therefore, the purpose of the study is to ascertain how poor solid waste management in Ara, Bihar, affects human health.

2. material and methods 

The research is based on data from primary sources. A well-organized schedule helped to gather pertinent data. Using stratified random sampling, 439 households were chosen from the nine wards of Ara city to participate in the comprehensive household surveys that were used to gather the primary data. The unit of analysis has been chosen to be the household. Initially, the city of Ara, which has 45 wards, was taken into consideration. Nine wards were chosen from the total, and 5% of the households in each ward were chosen at random to participate in the stratified random sampling process. For data collection and analysis, a total of nine sample wards has been chosen based on factors such as population density, solid waste generation rate, and distance to the city center. For analyzing the relationship between solid waste generation and the health of the population regression analysis has been used.
      The regression equation is as follows. 
Yc = a + bX
Where, Yc = Estimated Value of Y, a = Intercept (value of Y when X = 0) and b = Slope of the Line.
 
3. results and discussion

3.1. Socio-Economic Profile of the Sampled Wards
Determining the relationship between improper solid waste generation and disposal and the resulting effects on human health is the main goal of the current study. Numerous socioeconomic factors, such as the sex structure, age group, religion, level of education, employment, and income, have been gathered from the Ara city wards that were interviewed. To examine respondents' opinions on solid waste management and disposal concerns, a sample of 439 households was interviewed on an appropriate schedule.
3.1.1. Age Group and Sex-Wise Distribution: The most crucial factor in the socioeconomic analysis of solid waste is the age distribution of the sampled population. Four categories have been established for the sampled population. In Ara city, 27% of the sampled population is over 40, 41% is between 31 and 40, 25% is between 21 and 30 years old, and 7% is under 20. One of the key variables in socioeconomic study is sex composition. According to Table 1, there are 1261 men in the sample wards, accounting for 55.72 percent of the total, while there are 1002 females, accounting for 37.1 percent.
3.1.2. Religion and Educational Status: The type of solid waste composition and how people perceive the issue of disposing of solid trash are also influenced by a community's religion. It is connected to people's eating habits as well. Out of the total surveyed households, 67% are Hindu, 25% are Muslim, and the remainder belong to other religions (Jains, etc.). Education significantly influences people's attitudes towards environmental concerns, promoting positive waste management practices and awareness of waste reduction, reuse, and recycling. It also influences community engagement in solid waste management, enhancing community waste management practices and altering human behavior, thereby reducing environmental pollution and diseases linked to trash (Ballantyne, R. and J. Packer, 1996). The sampled population is divided into eight groups based on their educational attainment: illiterate, primary, middle, high school, intermediate, graduate, postgraduate, and professional. The Ara city sampled wards comprised 5% of the total sampled population who are illiterate, 7% of primary school students, 15% of middle school students, 25% of high school students, 14% of intermediate students, 23% of graduates, 11% of postgraduate students, and 5% of professionals.
Table 1. Socio-Economic Profile of the Sampled Wards in Ara City
	Variables
	Characteristics
	No. of Persons living in household
	Percentage (%)

	Sex

	Male
	1261
	55.72

	
	Female
	1002
	44.28

	Age group
	<20
	158
	07

	
	21-30
	566
	25

	
	31-40
	928
	41

	
	>40
	611
	27

	Religion
	Hindu
	1517
	67

	
	Muslim
	566
	25

	
	Sikh
	---
	---

	
	Christians
	---
	---

	
	Others
	182
	8

	Marital Status
	Married
	947
	41

	
	Unmarried
	1053
	46

	
	Widow
	105
	05

	
	Divorced
	--
	00

	Level of Education
	Illiterate
	113
	05

	
	Primary
	158
	07

	
	Middle
	339
	15

	
	High School
	565
	25

	
	Intermediate
	316
	14

	
	Graduate
	520
	23

	
	Post Graduate
	248
	11

	
	Professional
	113
	05

	Occupation
	Business
	104
	25

	
	Govt. Employee
	43
	11

	
	Private employee
	97
	24

	
	Farmer
	37
	09

	
	Self-employment
	27
	07

	
	Professional
	29
	07

	
	Housewife
	35
	08

	
	Student
	13
	03

	
	Unemployed
	25
	06

	 Monthly Income
	<5000
	62
	15

	
	5001-10000
	70
	17

	
	10001-20000
	131
	32

	
	20001-40000
	94
	23

	
	>40000
	53
	13


Source: Computed by the researcher based on primary survey, 2025
 
3.1.3. Occupational and Income Structure: A person's lifestyle, standard of living, consciousness, and above all their social and economic status are all impacted by their occupational structure. Based on occupation, the sample population has been divided into nine groups: business, government, private, farmer, self-employed, professional, housewife, student, and jobless. In the Ara city sampled wards, 25% of the sampled population is working in business, 11% is employed by the government, 24% is employed by the private sector, 9% is a farmer, 7% is self-employed, 7% is a professional, 8% is a housewife, 3% is a student, and 6% is jobless. Income affects a person's lifestyle, standard of living, and consciousness and, above all, is located within the economy and society. Based on income, the sampled population has been divided into five groups: those with incomes under Rs. 5000, Rs. 5000–10,000, Rs. 10,000–20,000, Rs. 20,000–40,000, and those with incomes beyond Rs. 40000. In the sampled wards of Ara city, 15% of the total sampled population earn less than Rs. 5000 per month, 17% earn between Rs. 5001 and 10,000, 32% earn between Rs. 10,001 and 20,000, 23% earn between Rs. 20,001 and 40,000, and 13% earn more than Rs. 40,000.
Table 2. List of variables of solid waste generation and disposal and diseases
	Independent variables (solid waste generation and disposal)
	Dependent variables (diseases)

	X1
	% of households near the open fields
	Y1
	Malaria

	X2
	% of households near the bins
	Y2
	Dengue 

	X3
	% of households near the open drains
	Y3
	Filariasis

	
	Y4
	Typhoid

	
	Y5
	Diphtheria 

	
	Y6
	Diarrhea

	
	Y7
	Amoebiasis


Source: Computed by the researcher based on primary survey, 2025

Table 3. Ward Wise Most Frequently Reported Diseases in the Respondents’ Family of Ara City (In Percentage)
	Wards
	Malaria
	Dengue
	Filariasis
	Typhoid
	Diphtheria
	Diarrhea
	Amoebiasis

	
	
	
	
	
	
	
	

	1
	16.7
	33.3
	6.6
	50
	13.3
	13.3
	23.3

	8
	12.12
	24.2
	6.06
	45.5
	12.3
	60.6
	30.3

	18
	10.0
	16.6
	6.7
	40
	3.3
	36.6
	16.7

	22
	4.25
	19.14
	2.13
	42.53
	4.25
	53.19
	8.51

	26
	25.0
	28.84
	23.07
	38.46
	13.46
	26.92
	13.46

	31
	 20.0
	33.3
	13.33
	66.66
	22.22
	55.6
	20.1

	34
	20.83
	41.67
	22.92
	31.25
	10.42
	47.92
	12.51

	38
	15.63
	39.06
	20.31
	31.25
	14.06
	46.88
	23.4

	42
	27.78
	38.89
	22.22
	45.56
	16.67
	55.56
	11.11


Source: Computed by the researcher based on field survey, 2025

3.2.1. Malaria and Dengue Fever- Malaria, a deadly disease caused by mosquito bites, kills millions globally each year. By 2013, there were 198 million malaria cases. Open drainage, containing discarded waste, obstructs streams, allowing mosquito larvae to develop. Ward 42 is more susceptible (20.78%), while ward 22 is less susceptible (4.25%). Open drains often contain discarded waste products, posing a risk to the environment. Careless handling and disposal of used household items, particularly containers, poses a significant threat to human health. The natural habitat of Aedes aegypti mosquito larvae is uncollected residual household solid wastes, which can breed in biotopes created by biodegradable waste materials and trapped water. Urban areas with dense populations produce large amounts of solid garbage, which can serve as larval homes. Ward number 34 in Ara City has the highest vulnerability (41.67%), followed by 38 (39.06%), 42 (38.89%), 1 (33.3%), and 31 (33.3%), respectively (Table 3).
3.2.2. Filariasis and Typhoid - Filariasis, a disease caused by three nematodes, is primarily transmitted by the Culex mosquito, and is primarily transmitted through infected individuals, primarily due to improper waste disposal in open ditches and water bodies. Ward no. 26 is most vulnerable to Filariasis (23.07%) followed by 38 (20.31%), 42 (22.22%), 38 (20.31%) and 31 (13.33%). Typhoid fever is a severe public health issue in developing countries, caused by fecal contamination from household water. The bacterium Salmonella Typhi causes the illness, which spreads from person to person, with children being the most susceptible. Transmission is primarily linked to densely populated areas with inadequate sanitation, such as open sewers and contaminated water bodies (Buckle et al., 2010). Ward no. 31 is the most susceptible to typhoid; 66.66% of the sampled population is afflicted.
3.2.3. Diphtheria and Diarrhea - Diphtheria, caused by Corynebacterium diphtheria, is an infectious disease linked to biohazardous waste. It causes headaches, fever, and malaise, especially in unimmunized individuals, especially young children. Emerging nations have experienced several diphtheria epidemics in recent years. Diphtheria is most common in Ward no. 31; 22.22% of the sample population is affected. Diarrhea, a gastrointestinal infection, is often caused by contaminated food, water, and unsanitary hands. High population density areas with poor sanitation are more susceptible to diarrheal illnesses. In Ara City, waste from households and businesses accumulates, leading to increased gastrointestinal symptoms like nausea and diarrhea. The summer and monsoon seasons are the most common seasons for diarrheal disorders. This disease is more prevalent in ward no. 8 (60%).
















Fig. 2: Association between solid waste generation as well as disposal on malaria in sample wards
3.2.4. Amoebiasis - Entamoeba histolytic, a parasite causing colon infections, is primarily caused by disorganized waste collection and disposal systems, inadequate sanitation, and water contamination, leading to an increase in infectious diseases like dysentery and amoebic infection. In this instance, the sickness is more prevalent in ward number 8. It is estimated that around 30.3% of the population surveyed has this condition. 
The analysis has regarded solid waste creation, and disposal as independent variables and linked diseases as dependent variables in order to examine the influence of these factors on human health. 
The study shows that the independent variables have a linear association with one another (Figs. 2, 3, 4, 5, 6, 7, and 8). There are different levels of association between X1 and Y1 (R2=0.5321), X2 and Y1 (R2=0.4312), and X3 and Y1 (R2=0.0385). X1 is the percentage of households near the open fields, X2 is the percentage of households near the bin, and X3 is the percentage of homes near the open drains. 
















Fig. 3: Association between solid waste generation as well as disposal on dengue fever in sample wards
The independent variables X1=% of households near the open fields, X2=% of households near the bin, X3=% of households near the open drains, and Y2 = dengue fever also have a linear relationship with varying degrees of correlation, as shown by the following: X1 with Y2 (R2=0.5956), X2 with Y2 (R2=0.641), X3 with Y2 (R2=0.0804), X4 with Y2 (R2=0.2891), and X5 with Y2 (R2=0.1096). 
The independent variables X1=% of households near the open fields, X2=% of households near the bin, X3=% of households near the open drains, and Y3= Filariasis have a linear relationship in this order. The correlations between X1 and Y3 (R2=0.3704), X2 and Y3 (R2=0.5763), and X3 and Y3 (R2=0.0108) vary in degree. The independent variables X1=% of households near the open fields, X2=% of households near the bin, X3=% of households near the open drains, and Y4=typhoid has a linear relationship with varying degrees of correlation, as shown by the correlations between X1 and Y4 (R2=0.0649), X2 and Y4 (R2=0.0019), and X3 and Y4 (R2=0.0354). Similarly, the independent variables X1=% of households near the open fields, X2=% of households near the bin, X3=% of households near the open drains, and Y5=diphtheria have a linear relationship with varying degrees of correlation, such as X1 with Y5 (R2=0.6043), X2 with Y5 (R2=0.6336), and X3 with Y5 (R2=0.0372). 

















Fig. 4: Association between solid waste generation as well as disposal on filariasis in sample ward

















Fig. 5: Association between solid waste generation as well as disposal on typhoid in sample wards
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Fig. 6: Association between solid waste generation as well as disposal on diphtheria in sample wards






    
    
                                                    


     
     
                                          








Fig. 7: Association between solid waste generation as well as disposal on diarrhea in sample Wards

                  



   


                                                                              
    
                                              












Fig. 8: Association between socio-economic factors and solid waste generation as well as disposal on amoebiasis in sample wards

With varying degrees of correlation, X1 and Y6 (R2=0.1011), X2 and Y6 (R2=0.0252), and X3 and Y6 (R2=0.0045), the independent variables X1=% of households near the open fields, X2=% of households near the bin, and X3=% of households near the open drains and Y6=diarrhea have a positive and weak relationship. 
There is a positive and weak relationship between the independent variables X1=% of households near the open fields, X2=% of households near the bin, X3= % of households near the open drains, Y7= amoebiasis with varying degree of correlation viz. X1 with Y7 (R2=0.0298), X2 with Y7 (R2=0.0044), X3 with Y7 (R2=0.2403).
4. Conclusion

[bookmark: _Hlk205551431]The study aims to provide evidence-based policies to address the negative impacts of inappropriate garbage disposal on human health in Ara city. It aims to provide insights that can guide policy choices for environmentally friendly waste management methods, public health protection, and environmental preservation in the area. The study aims to assess the impact of poor solid waste management on human health. The analysis reveals that diseases are significantly linked to the adverse effects of solid waste generation and disposal, and that inadequate waste handling is closely linked to health effects. In densely populated areas with poor waste management, diseases like malaria, dengue fever, filariasis, typhoid, diphtheria, diarrhea, and amoebiasis are common. Strengthening sectoral integration, advocating for better waste management, and obtaining funding are crucial for understanding the impact of poor waste management on human health strategies in Ara city.
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Sheet1

		Ward No.		Sampled Household		% of HH near the open field		% of HH near the bins		% of HH near the Open Drains

		01(Singhi)		30		33		29		51

		08(Tari Mohalla)		33		15		30		65

		18(Block Road)		30		11		45		25

		22(Mahajan Toli)		47		10		35		35

		26(Abarpool)		52		31		15		47

		31(Bhalunhipur)		45		35		10		31

		34(Dhanupara)		48		25		18		49

		38(Karman Tola)		64		32		7		42

		42(Anaith)		90		27		19		43





Sheet2

		Ward No.		Sampled Household		% of High income HH		% of Large Family size.

		01(Singhi)		30		15		25

		08(Tari Mohalla)		33		17		35

		18(Block Road)		30		59		23

		22(Mahajan Toli)		47		44		27

		26(Abarpool)		52		35		55

		31(Bhalunhipur)		45		23		41

		34(Dhanupara)		48		19		30

		38(Karman Tola)		64		25		42

		42(Anaith)		90		45		38





Sheet3

				Malaria		Dengue		Filariasis		Typhoid		Diphtheria		Diarrhea		Amoebiasis

		Ward No.01		16.7		33.3		6.6		50		13.3		13.3		23.3

		Ward No.08		12.12		24.2		6.06		45.5		12.3		60.6		30.3

		Ward No. 18		10		16.6		6.7		40		3.3		36.6		16.7

		Ward No.22		4.25		19.14		2.13		42.53		4.25		53.19		8.51

		Ward No.26		25		28.84		23.07		38.46		13.46		26.92		13.46

		Ward No.31		20		33.3		13.33		66.66		22.22		55.6		20.1

		Ward No.34		20.83		41.67		22.92		31.25		10.42		47.92		12.51

		Ward No.38		15.63		39.06		20.31		31.25		14.06		46.88		23.4

		Ward No.42		27.78		38.89		22.22		45.56		16.67		55.56		11.11





Sheet4

		ward no		% of HH near the open field		% of HH near the bins		% of HH near the Open Drains		% of High income HH		% of Large Family size.						Malaria		Dengue		Filariasis		Typhoid		Diphtheria		Diarrhea		Amoebiasis

		1		33		29		51		15		25				1		16.7		33.3		6.6		50		13.3		13.3		23.3

		8		15		30		65		17		35				8		12.12		24.2		6.06		45.5		12.3		60.6		30.3

		18		11		45		25		59		23				18		10		16.6		6.7		40		3.3		36.6		16.7

		22		10		35		35		44		27				22		4.25		19.14		2.13		42.53		4.25		53.19		8.51

		26		31		15		47		35		55				26		25		28.84		23.07		38.46		13.46		26.92		13.46

		31		35		10		31		23		41				31		20		33.3		13.33		66.66		22.22		55.6		20.1

		34		25		18		49		19		30				34		20.83		41.67		22.92		31.25		10.42		47.92		12.51

		38		32		7		42		25		42				38		15.63		39.06		20.31		31.25		14.06		46.88		23.4

		42		27		19		43		45		38				42		27.78		38.89		22.22		45.56		16.67		55.56		11.11





Sheet5

				% of HH near the open field		% of HH near the bins		% of HH near the Open Drains		% of High income HH		% of Large Family size.		Malaria		Dengue		Filariasis		Typhoid		Diphtheria		Diarrhea		Amoebiasis

		1		33		29		51		15		25		16.7		33.3		6.6		50		13.3		13.3		23.3

		8		15		30		65		17		35		12.12		24.2		6.06		45.5		12.3		60.6		30.3

		18		11		45		25		59		23		10		16.6		6.7		40		3.3		36.6		16.7

		22		10		35		35		44		27		4.25		19.14		2.13		42.53		4.25		53.19		8.51

		26		31		15		47		35		55		25		28.84		23.07		38.46		13.46		26.92		13.46

		31		35		10		31		23		41		20		33.3		13.33		66.66		22.22		55.6		20.1

		34		25		18		49		19		30		20.83		41.67		22.92		31.25		10.42		47.92		12.51

		38		32		7		42		25		42		15.63		39.06		20.31		31.25		14.06		46.88		23.4

		42		27		19		43		45		38		27.78		38.89		22.22		45.56		16.67		55.56		11.11
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