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[bookmark: _Toc511943931]ABSTRACT
This study presents socio-economic analysis of impact of open dumping of Municipal Solid Waste (MSW) at the outskirts of Lahore City city with special reference to the diseases caused by MSW.  It mainly focuses on evaluating the economic burden emerging from the diseases caused by the open dumping of MSW within 2- 3 km of the dumpsite applying the statistical method of determination of Cost of Illness (COI). In order to ensure the health impacts emanating from the dumpsite, a comparison between the impacts on population of study area was made with that on the population of control area that was 10 km away from the dumpsite. Before the choice of study and control area, it was ensured that two areas had similar geographical and socio-economic conditions. A statistically calculated sample size of 200 respondents was selected from each area, which was assumed to be the true representative of the total population. Questionnaires were designed, pre-tested and circulated among the respondents. The data was collected, computed and statistically analyzed using SPSS software by applying descriptive statistics, t-test and Chi-square test. The results showed that both regular (skin diseases, eye irritation, respiratory diseases, fever) and serious diseases (typhoid, malaria, dengue fever) are prevalent in study as well as control area but the population in study area being closer to the dumpsite is more vulnerable to the diseases especially the serious diseases. The results also indicated a significant link between diseases, workdays/ school days lost and distance. The COI came out to be Rs 3182.6 per person/year and Rs 7597.35 per family/ year. The socio-economic impact was same as the cost of illness i.e. Rs 3182.6 per person/ year. Thus, the study strongly recommends to adoptadopting sustainable solid waste management/ disposal techniques such as sanitary land filling, techno-economic incineration for energy recovery and transformation of MSW into   compost by its anaerobic fermentation with extraction of other economic benefits.
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1. [bookmark: _Toc511943934]INTRODUCTION

The world systematic regime is overwhelmed to the critical point, where the balance of nature is disturbed. A number of factors have collectively effected the environment in the negative sense. Growing population, urbanization and economic growth are the most commonly cited factors (SWMGlines, 2005). Urbanization and economic prosperity are urgent needs be sustained to cope with the increase population (Brennan, E. M. 1999). However, the tradeoff between economic development and environmental welfare hinges on private costs and social benefits (Porter, M. E., & Van der Linde, C. 1995). With the upward trend in population growth, urbanization and modernization, the management of solid waste has proven to be one of the most significant challenges confronting the municipalities and municipal corporations (Brennan, E. M. 1999). 	Comment by Usman: In references citation in text only family name and year.
According to US law, “solid waste has been  generally referred to as any solid, semisolid or liquid material that is discarded from an industrial, mining, commercial or agricultural activity and also any refuse, garbage or sludge resulting from a waste treatment plant, air pollution control facility or water supply treatment plant” (US Law- Solid Waste Act 2, 1999). To this may be added an important source of solid waste i.e. household waste, which is an important component of municipal solid waste (MSW).
Once generated, the waste has to find its way out for disposal. The ultimate disposal action of the solid waste produced, determines the fate of the environment and the health of living creatures particularly humans (Hamer, G. 2003). Solid waste is known to have strong hazardous links with the purity of the environment as well as with the wellbeing of human health (Hamer, G. 2003). 
A hazard, according to the “Centers of Disease and Control”, refers to any adverse consequence resulting from an exposure to a certain level of a pathogen, chemical, or maybe even to a particular condition (Centers for Disease and Control, 2009).
The amount of solid waste produced depends on the factors highlighted above. The amount of solid waste encountered in different areas is extremely large. Hence, it is well accepted that the amount generated is beyond the municipal capacity to be properly managed (Brennan, E. M. 1999). Consequently, the responsible municipalities opt for the easiest way to dispose the waste i.e. open dumping (Hamer,  G. 2003). 
An open dumpsite is defined as a location without any boundary where waste is being dumped and is placed uncovered and thus it has a low maintenance level (Association of Village Council Presidents,  1996). This method of dumping waste poses a great risk to the exposed population. The people living close to the vicinity and more alarmingly those working within the disposal facility face a high risk of developing health defects, diseases and are vulnerable to health risks (Boardi and Kuitunen, 2005).
Risk is defined as the likelihood or probability to be exposed to an adverse effect or consequently to some hazardous condition or situation (Centers for Disease and Control, 2009). Hence, the piles of solid waste are likely to raise serious health and environmental problems. These problems may emerge from the emissions released from solid wastes or from some vectors and in some cases the risk emanates from within the facility in terms of occupational safety (Boardi and Kuitunen, 2005). Therefore, it is evident that inadequately dumped and unmanaged waste aesthetically degrades the urban environment and also pollutes the air, soil and encourages the spread of many infectious diseases. The process of waste decomposition leads to the release of environmental pollutants, which ultimately affect human health (Renzoni, A., 1994). In order to ensure human and environmental safety, it is essential to manage solid waste properly, which is only possible when waste management is considered a component of rural and urban planning (Fobil et al, 2002).
Pakistan being one of the developing nations is also under the pressure of managing the solid waste issues. According to one of the report of “Pakistan Environmental Protection Agency”, regarding solid waste management, Pakistan has a high growth rate of population and GDP i.e. 2.61% and 6% respectively (SWMGlines, 2005). With such high growth rates, the affluence and modernized living standards in the country have proportionally increased the amount of solid waste being produced (SWMGlines, 2005). Rural to urban influx is equally playing a vital role in overburdening the urban services and infrastructure, and so is increasing the amount of solid waste (Mahar et al, 2007). 
According to a report by Pakistan Environmental Protection Agency, the amount of solid waste generated in Pakistan reached up to 71,000 tons/ day by the end of 2014 (JICA and Pak-EPA, 2005). Unfortunately, the total amount being produced does not enter the final disposal. In fact, there is a wide gap between the waste generated and that disposed. It is only 50%, which is actually collected for final disposal; however at least 75% is required to keep environment safe and clean (SWMGlines, 2005). 
A study conducted by Mahar et al, (2007) illuminated a deeper picture of solid waste management in Pakistan by summarizing the collection efficiency status in different areas of the country. It pinpointed that in areas with low income the efficiency is 0%, while in some large cities with high-income areas the collection efficiency has also reached up to 90%. However, it has not achieved equilibrium throughout the country. Inadequate waste planning is mainly due to the failure or incompetency of the municipal committees and municipal corporations in Pakistan who have the core responsibility to dealt with the solid waste management (SWMGlines, 2005). 
Even though Pakistan has further narrowed down the waste management responsibilities to “Tehsil Municipals Administration TMA” separately for each town, which are required to follow the responsibilities from collection of waste till its final disposal (Mahar et al, 2007). Yet waste management goals are not achieved and thus the solid waste has turned into a public irritant because of the adverse aesthetic outcomes, foul smell/odor being emitted and due to the presence of rodents and scavengers. This is happening to the country mainly because of the policy flaws and lack of implementation of law and order in the country (SWMGlines, 2005). This is validated as we go through section 11 of “Pakistan Environmental Protection Act” which states that waste must not be discharged in a concentration or amount that exceeds the NEQS. However it is worth noting that Pakistan do not even have any NEQS specifically for solid waste (Policy and Regulations for Managing Solid Waste 2010).
Therefore, the country needs to enforce laws and solid waste management programs like “National Environmental Action Plan NEAP 1977” which incentivizes the public to adopt 3Rs. Moreover, other like “Solid Waste Management and Environment Enhancement Project (SWEEP) 1997-2001” which was once imposed in Rawalpindi (SWMGlines, 2005).
As Pakistan is experiencing industrialization and urbanization, many of the major cities like Faisalabad, Lahore and Karachi have the most potentially challenging waste management issues including collection, transportation and most importantly disposal (SWMGlines 2005).
Lahore, the capital of Punjab province of Pakistan, being a metropolitan city portrays the best example of an area experiencing rapid urbanization and increased population growth rate. These dominating actions of people towards nature have disrupted the natural balance and have thus polluted water, air and soil to a threatening level for all living creatures (Olmez et al)	Comment by Usman: Year of Publication
Lahore covers an area of 1772 km2 dwelling a population of approximately 8.16 million (Bureau of Statistics, Government of Punjab, 2013). The urban population of Lahore makes up 83% while 17% of the population is rural (Bureau of Statistics, Government of Punjab, 2013). The population increase rate of the city is 3.1% that is higher than the national rate of increase in Pakistan i.e. 1.55% (Bureau of Statistics, Government of Punjab, 2013). Hence, with such a huge accommodating place it is fair to expect that the amount of solid waste produced is very large. Estimates according to a study show that per capita waste produced in Lahore ranges in between 0.5– 0.65 kg day-1 and the total amount generate per day is approximately 5300 tons day-1 (JICA and Pak-EPA, 2005). 
In city district of Lahore mechanisms for SWM were formalized in 1978 under the “Lahore Urban Project” and the first issues related to SWM were addressed by a mission of World Bank in 1980. Since 2011, “Lahore solid Waste Management LWMC” has taken up the complete responsibility of Lahore waste management. LWMC has a wide spread team of around 58 officials and 10,000 workers for the purpose of waste collection and its final disposal. Soon after in 2012 LWMC contracted with two of the private Turkish associated companies, M/s OzPak and M/s Albayrak, to share the responsibility of waste management (Masood et al, 2014). As per LWMC, the approximate figure of waste collection in Lahore is estimated to be around 68% by LWMC alone and along with the private companies the figure has rolled up to 73% (Masood et al, 2014).
Despite of spending a major fraction of SWM budget on physical components i.e. collection and transportation, is still deemed that Lahore is compromising on waste dumping issues (Masood, et al, 2014). 
However, similar to many other developing nations, Lahore’s SWM system is lacking behind in endeavor to safely dispose of the waste (Batool and Chaudhary, 2009; Wilson et al., 2013). Currently there are three open dumps in Lahore namely Mehmood booti, Dagian and Tiba dumpsite (Masood, et al, 2014). Amongst the three, Mehmood Booti is the largest dumpsite, operational since 1997.  About 40% of the total waste ends up in this dumpsite. This dumpsite has an installed weighbridge to keep a record of daily waste brought in every day. Nevertheless, the poor management referring to the uncovered piles of waste and absence of boundaries/ barriers around the dumpsite by the municipality has created massive odor problems and other health related issues (Masood et al, 2014).
Many other reports by competent researchers talk about the diseases, which result from such unmanaged huge waste piles. It is therefore, realized that waste may turn into a problem when it harm humans or environment. Therefore, substantial attention has been diverted towards the potential harm, which is emanating from the waste dumps, to the environment and largely to the human health. However, the consequent cost of the environmental and health issues has always been neglected (Jerie, 2016). Hence, this study aims to analyze the socio-economic loss caused by the negative health impacts emerging from the solid waste. 
















1.1. [bookmark: _Toc511943935]STUDY AREA

The study area opted for this research is Mehmood Booti dumpsite in Lahore city. It stretches a distance of 5 km from Ravi River situated on the north of Lahore Ring road. It is operational since 1997 (Hafeez et al, 2016). The dumping site covers an area of about 0.32021 km2 (KOICA, 2007). The choice has been made in regard of considering the ongoing operational and institutional deficiencies that the city is facing in waste management system. In addition to that Mehmood Booti operates throughout the years and carries the largest amount of Lahore waste making it wiser to be taken into account for a research. 
The maps below show the location of the dumpsite within Lahore. 
[image: C:\Users\Shazeen\Desktop\MB 2.png]
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The maps above in figure 1 indicate that the dumpsite is located at the outskirt of the city. However, urbanization has caused the population to expand towards the edges of the city. Thus, it is creating an alarming situation where the distance between the dumpsite and many residential areas has reduced. Due to the current compact situation, the exposure of the population living close to the dumpsite has increased. Hence, the risk of developing diseases and loss due to reduced productivity is expected to be higher. 
The residential areas close to the dumpsite was taken into account to evaluate the impact of dumpsite over the people living there. The table 1 below shows the dwellings close to Mehmood Booti dumpsite and their distance from it. 
[bookmark: _Toc511942993]Table 1: List of Residential areas close to the selected dumpsite and their distance from it.
	Name of residential area
	Distance from dumpsite

	Mehmood booti society
	1.7 km

	Shadi pura
	2 km

	Aliya town
	2.5 km

	Shalimar view housing scheme
	1.5 km

	Crawl village
	2 km



List of nearby hospitals include (Table 2):;
[bookmark: _Toc511942994]Table 2: List of nearby hospitals
	Hospitals
	Mian munshi hospital

	
	Mayo hospital

	
	Shalimar hospital

	
	Private clinics







1.2. [bookmark: _Toc511943936]RESEARCH QUESTIONS

· What are the common diseases emanating from open dumping of solid waste?
· What is the cost of treating or recovering from diseases?
· What is the overall socio-economic cost of impact of solid waste in monetary terms?



















2. [bookmark: _Toc511943937]LITERATURE REVIEW

According to the literature surveyed here it seems that the history of research of socio-economics pertaining to solid waste dates back to 1954 in which Gordan, an economist of neoclassical era marked a vital contribution in the research hub by addressing the environmental problems and linking them with the economics in terms of negative externalities. The researcher explained that economic burden is partly caused by environmental issues. The research was extended by a number of researchers later on. Freeman (1993) argued that improper waste disposal activities were affecting the social and economic conditions. He talked about the negative human health impacts leading from solid waste. He defined “Cost of illness COI” as loss of productivity in response to sickness including the medical cost to cure the unhealthy condition. The cost is incurred by estimating the benefits leading from the acts that are likely to prevent the occurrence of damage. Robert (1998) explained that certain push factors like, dropdown in crop yields, less employment opportunities has accelerated the process of migration. He elaborated the impacts of rural to urban migration in many different contexts while emphasizing over the burden this trend is posing over urban services and infrastructure. Thus, author clarified that the issue of solid waste mismanagement leads from migration as well. Rushbrook and Pugh (1999) addressed the waste disposal activities and highlighted landfilling as the most appropriate method. They pinpointed that the management of a landfill site should follow some standard procedures for instance the daily soil cover. Moreover, their research also referred to the importance of sanitary landfill that must include proper leachate and gas control systems. 
After the turn of the century an intensive research has been carried out. The outline of the works since then follows.
An article by Sarkar (2003) summarized the picture of solid waste management in Dehli, India in 2000 and majorly gave an insight of the role and risks to a waste worker. The author quoted that in 1997-1998 “National Labour Institute (NLI)” ranked waste picking as a fourth largest occupation in Dehli. The average production of solid waste in Dehli at that time was about 4000 tons per day. Three municipalities divided the responsibility of solid waste management among them with the help of around 80,000- 100,000 waste pickers. The researcher gained an understanding that the waste handlers mainly belonged to the lower socio economic class that is naturally more susceptible to health hazards leading from poverty and their occupation. They were more at a risk of developing respiratory infections during dry seasons when open dumps let go air borne dust into the atmosphere and made an unpleasant condition to stay in. Other diseases included stomach problems, tuberculosis, ophthalmic diseases etc. The results of the study showed that 30% of the respondents reported the signs of respiratory disorders, 51% said they often experienced skin diseases and fever and remaining 19% stated that all three of the health issues were common among them. 
Gilbreath et al (2006) structured their research to study the cases of birth defects leading from the waste dumped. The case study was conducted in Alaska considering the fact that 95% of the villages around used open dumping as the only mean to manage their waste. The main negative birth aspects covered in the study were pre-term birth, low birth weight and intrauterine growth retardation (IUGR). In order to determine the impact the researchers initially ranked the dumpsites as high, intermediate and low hazard risk based on a few parameters which included waste content, site drainage, frequency of burning, exposure to the public and vectors, average rainfall etc. Covariate information such as smoking status, mother’s age, alcohol intakes etc. were also considered. Logistic regression and chi- square tests were implied over the collected data to inculcate the result. The result of the study showed that most of the covariates were evenly distributed throughout the villages. Rest the risk or incidence of low birth weight births was proportional to high risk ranked villages in comparison to intermediate or low ranked villages. Similar was the result for the preterm births and IUGR. The general trend revealed was that mothers residing near the dumpsite ranked as high risk were more likely to develop such abnormalities followed by intermediate risk dumpsites and low risk dumpsites.
A research conducted in Beijing China by Xiao et al (2007), gave an insight of the pushing factors that compelled the waste production. The research was based on the fact that since last two decades, Beijing experienced a tremendous urban expansion and economic development and also because each year China alone contributed about 29% in the total world’s municipal solid waste. The findings of the study showed that there were three playing factors including per capita income, population growth rate and GDP that raised waste production, GDP being the most overwhelming factor. It was assessed that waste management practices has improved in the city, yet were insufficient to satisfy the demand, to treat the massive amount of waste produced. The study concluded that MSW threatened the human life. This happened directly by the spread of diseases and indirectly by production of greenhouse gases like, methane CH4 and carbon dioxide CO2 during decomposition of waste that along with having global implications also build health risk for the nearby population. The results showed a clear proportionate increase in CH4 and CO2, with increased solid waste. 
Yongsi et al (2008) argued that the emerging issues of solid waste management are linked up with the fast growing urbanization. The authors attempted to develop a relationship between diarrhea and MSW produced in an urbanized area. The research was based on the city of “Younde” mainly because it was recognized as a garbage town where the appropriate disposal activities seemed largely dysfunctional. The researchers hypothesized that the unplanned urbanization, which majorly included the lacked prevalence to the household refuse managing infrastructure, risked the wellbeing and health of the inhabitants of the society. The epidemiological study ensured a diarrheic prevalence of about 14.4% in the area. It was found that unsuitable measures to dispose of the MSW impacted the ground water quality by contaminating it with massive quantities of faucal streptococcus and coliforms which ultimately was assumed to be the origin of diarrheas’ cases with in the study area. Hence, the study confirmed that the unhealthy ways of storing the waste around developed a mushrooming environment favorable for the rodents and insects that acts as a vector for the spread of disease. Therefore, it was conceived that waste management received a politically low priority that endangered the health of exposed population and to a larger extend to the environment.
The approach of “Cost of illness” COI has been widely employed in many studies to assess the economic costs of illness resulting from solid waste exposure. Folefack (2008) carried out a research using this methodology in Yaoundé, Cameron. This city inhabits 1.2 million populations producing a waste of 1023 tons/ day. Most of its waste was disposed of in Nkolfoulou dumping site that favors the proliferation of many diseases like diarrhea, malaria, cholera and typhoid. Moreover it also degraded the aesthetics of the environment. The researcher clarified the results by making a comparison between people living near or far away from the dumpsite. The results discovered that people living in a closer proximity had an exposure to diseases twice more than those living at a distance from the dumpsite. The COI came out to be 926 Euros/year/person. The researcher advised, in order to reduce the burden of prevailing diseases, consideration must be paved towards shifting of dumpsite to a safer zone while keeping in mind the urban planning. 
A study carried by Giusti (2009) verified a strong association between the rising GDP and increasing waste production. The author attempted to review the waste management practices and the health impacts that were being triggered. He found evidences that supported the link between the waste disposal and negative health impacts among those who lived near to the site. The study incorporated incineration practices, land filling, sewage treatment and composting. It thoroughly reviewed the epidemiological studies to find the associations between the MSW and health impairments by assessing the relative risk (RR). The paper affirmed that the people living close to a waste dumping site or a landfill were more at a risk of developing cancers or birth defects, while in case of landfills congenital malformations formed a more strong association. Further, another highlighted health impact was the incidence of suffering from soft tissue sarcomas and non-Hodgkin’s lymphoma among people who resided near MSW incinerator mainly due to the release of chemicals like dioxin, which tends to persist in the environment for a longer time. The research review also pin pointed that the waste management workers are at the highest risk of developing diseases. The researcher referred to compost workers for indifferently showing a higher probability to suffer from respiratory diseases or dermal illness as they were more exposed to bacteria, actinomycetes, dust and endotoxins, which are produced within composting facilities.
Salam Abul (2010) justified the factual concept that waste dumps are shadowing the humans under the debt of high social and economic cost. The author talked about the release of obnoxious odours that spreads out of the waste dumps and he explored that the dumped waste contaminates the ground water and soil, often with volatile organic chemicals that in turn negatively influence the health of people being exposed to it. In response to these concerns, the researcher opted a dumpsite in Manzini, which appeared close to residential settings. The study aimed at analyzing the impacts of a dumpsite over the environment and human health and also to get an insight of the public views regarding the dumping of waste at that particular location. The results of the study showed that negative impacts of dumped waste victimized both the residents near and far from the vicinity. However, the frequency of diseases like malaria, cholera, chest pains and diarrhea was high in those who lived close to the dumpsite. Thus, keeping in view the outcomes of the study, author concluded that while planning a dumpsite location a distance of at least 200 m from residential area must be considered.
A similar study was conducted by Jayakrishnan et al (2013) in a neighboring city Kerala, India where waste generation is almost 477 gm/capita/day. The study had an aim to assess the risk exposure to the waste workers. The study focused on 313 respondents (waste workers). The participants were clinically examined for dermatological problems, respiratory diseases, nail infections and eye diseases.  The outcome of the study was that the two most prevailing health concerns were dermatological problems (21%) and 47% of them had nail infections. Other occupational related morbidities included injuries, accidents, falls and musculoskeletal issues with 73.2%, 22%, 63.6% and 17- 39% respectively. The respiratory diseases were found to be linked with the exposure to highly concentrated active agents dust, bio-aerosols and gases. 
In a very recent study by Alam & Ahmade (2013), the authors enlightened how solid waste management was becoming a serious challenge. The study elaborated the general sources, characteristics and components of the waste. It further extended to the health impacts that it may often leads to. They explained that solid waste provides an abode to pathogens that lead to the spread of infectious diseases. Some of the referred diseases found were neurological diseases, congenital malformations, cancers etc. Thus, the authors justified the need and interest to properly manage waste and discussed a few possible ways to be adopted, in terms of disposing off the waste wisely.
Keeping the inappropriateness of open dumping method for the disposal of solid waste a qualitative research study was conducted by Sankoh & Tran (2013) to determine the impacts of an open dumpsite, “Granville Brook” situated in the outskirts of Freetown city of Sierra Leone, over the nearby societies. The paper in detail explained that the waste dumped in an area was a fusion of waste of different natures, which caused various health problems. The domestic waste was the major proportion of the MSW, which tends to create favorable conditions for the microbial pathogens to proliferate. Likewise, the presence of medical waste could preferably lead to diseases like HIV and hepatitis B. The study showed that there was a risk of catching many diseases: gastrointestinal, genetic, respiratory, or dermatological and more commonly encountered diseases including cholera, chest pains, diarrheas while malaria being at the top of the list. It concluded that the people residing in the vicinity close to dumpsite suffered the most from diverse diseases. 
A similar study was conducted in the same year by Singh (2013) with parallel objectives i.e. to analyze the health impacts of the solid waste. The study area was Varanasi dumpsite. Primary data was gathered regarding the frequency of prevalence of the following diseases; typhoid, malaria, filarial and dengue, by conducting a survey and partially by collecting data from the health department (CMO Varanasi). The results of the study revealed that dengue was the most threatening disease found common among the exposed population with a frequency of 61 cases, followed by malaria with 55 cases, typhoid with 42 cases and filarial being the least occurring disease with 5 cases. Therefore, the study came up with the conclusion that exploding population and increased demands has increased the amount of waste being produced. 
Mugo et al (2015) conducted a research based on three dumpsites in Kenya, namely, Ngong, Nyeri and Nakuru. The researchers aimed to determine the impacts of the dumpsites over the waste workers and those living in its vicinity. The approach adopted were mainly qualitative i.e. supported by questionnaires, discussion groups etc.  The respondents of the study reported that the waste workers were at a higher probability to develop occupational health risks such as hearing loss due to high noise level and skin diseases. Respiratory infections/ illness were another identified issue by the respondents that resulted mainly from the exposure to harmful airborne dust and bioaerosol at the waste dumps vicinity. It was evaluated that lack of knowledge regarding the use of personal protective equipments (PPE) was a major concern. Apart from the waste workers, 95% of respondent who lived close to the dumpsites and 54% who had residence at a faraway distance from the dumpsite also stated that the waste dumps had a leading negative impact not only aesthetically but also the nuisance and the diffusing awful smell effected their health.
Hence many studies concluded that mismanagement of solid waste has a protruding negative impact on the environment wellbeing and is a threat to human health as well, yet it is to be realized that the impinging economic cost is huge and must not be ignored. 
A research was conducted in Peshawar, Pakistan by Rafiq et al (2015) with an aim to evaluate the social and economic loss, due to solid waste mismanagement, particularly open dumping, by the application of COI method. Initially the study addressed the prevailing diseases around in the area that included skin infections, respiratory disorders, chest, stomach and gastrointestinal problems, dengue, malaria and psychological disorders from a sample of 200 respondents. The collected data was run through “Tobit and Poisson model” which helped to estimate the cost of mitigating solid waste production and work days lost. The result showed a significant inverse relationship between mitigation cost and work days lost. The authors then confirmed the hypothetical relationship between diseases and productivity loss in terms of number of work days lost.
Mohsin et al& Chinyama (2016), attempted to evaluate the sources of solid waste and the impacts leading from its improper dumping to the public and environment in Bahawalpur, Pakistan. The authors identified that socio-economic factors like income and household size determines the nature and amount of waste generated. On the other hand, the collection patterns and disposal methods have substantial impacts on towns’ aesthetic and human health. Moreover, this research helped to recognize the barriers in SWM i.e. flaws in institutional frameworks, diminished technical expertise and deficient funds. The results of the study showed that Bahawalpur with an estimated population of 679,455 in 2014 produced up to 0.457 kg/person/day of waste which makes up 113,347.1 tones/year amongst which only 60% is collected and disposed of. The results also inculcated that a major fraction of waste i.e. 84% ends up in open dumps, which, then attracts flies, mosquitoes and other disease spreading insects, thus creates very unpleasant circumstances. Commonly reported diseases in the area were, skin allergies, typhoid, malaria and diarrhea with an ascending frequency. 	Comment by Usman: If there are more than two authors then et al.
The literature review affirms the rigid connection between solid waste and the negative impacts it leads to the human health both in Pakistan and abroad. However, gaps seem to appear in regard to the socio-economic analysis of these diseases. As per the review, little work has been carried out in this regard in other countries. Yet, it comes into view that Pakistan has a different environment where there is a gap to fill in with significant work. Particularly, opting for Lahore, for this research is because Lahore is one of the most populated cities of Pakistan where the amount of waste generated is also high. Hence, it is noteworthy to study the impacts of solid waste in this area. 




3. [bookmark: _Toc511943938]GOALS AND OBJECTIVES

Goal of the Study
The goal of the study was to conduct socio-economic analysis of the impact of diseases caused by the open dumping of solid waste
Objectives of the Study
The objectives of the study were as under:
a) Identification of the common diseases that emerge from open dumping of solid waste	Comment by Usman: Subheading number shoud be different from main heading.
b) Evaluation of the economic cost by quantifying its parameters. 
c) Analysis of the socio-economic loss caused by death and disease.
d) Estimation of the socio-economic benefit that may emerge if solid waste is managed properly.











4. [bookmark: _Toc511943939]RESEARCH METHODOLOGY	Comment by Usman: Discussion follow figures and or tables
[image: C:\Users\Shazeen\Desktop\m1.png]
 (
Figure 
2
: Flow C
hart of Research Methodology
)

1. Selection of Site
The initial and foremost step in the study involved the selection of the site. The site included mainly a dumpsite, its surrounding residential areas and commercial markets, school or recreational areas where the population was expected to be exposed to the nearby waste dumped. 

2. Setting up of Boundary
In order to setup the boundary, dumpsite was marked as the center from where a circumference stretching 2-3 km away from the center point was drawn. The study then focused to evaluate the impacts of dumpsite over this exposed area and population. Further, in order to make convenient comparisons between the impacts on people living near or far from the dumpsite, a control area was also selected that located in-between 10- 15 km away from the dump area. It was kept in view that both the study and control areas were geographically and economically the same in order to ensure similar socio-economic conditions. This allowed to make a good and successful comparison, of the impacts of diseases on affected population health, in between study area and control area. 	Comment by Usman: Any reference for the selection of boundries?

[image: C:\Users\Shazeen\Desktop\m2.png]	Comment by Usman: Discuss and mention figure 3 before the figure
[bookmark: _Toc511942931]Figure 3: Diagrammatic illustration of the boundaries of the study
3. Sample Selection/ Sampling Method  
Within sampling, the first step was to identify the areas falling within the set boundary. This followed by taking an account for the total population residing within the set boundary of the dumpsite. It was estimated by conducting some interviews in the pilot study. Alongside consultation from the relevant union council 132 helped to estimate the total population count. Which as stated by the concerned union council was about 250,000 within 15 km of the dumpsite. The next step was to select a true representative of the total population as respondents of the study. Thus, the sample size was determined using Krejcie and Morgan table (Krejcie et all& Morgan, 1970), which is attached in the annexure II. Sample size came out 384 keeping confidence interval of 95% and margin of error 0.05. Further, to validate the sample size an online statistical formula was also used keeping same margin of error and confidence interval. Therefore, the sample size of 384 was rounded to 400 and 200 respondents from each area i.e. dump and control area were selected to make a fair comparison of impact of diseases over the two areas. A systematic random sampling was done in order to ensure an evenly sampled population and to provide an equal chance of being selected to all population. However, preferred choice of respondents was based on a few factors such as age (above 18) and position in the family (head).	Comment by Usman: Where is Annexure I discussed. If it is later Change  of the open waste dumps (Salam gure if data is zeroyear.
Systematic sampling= population size/ sample size
4. Data Collection
The data was collected in two steps;
· Step 1 included the collection of secondary data that was preferably a desktop study, which involved a thorough review of related journal articles, reports by Tehsil Municipal Administration (TMA) Lahore, Lahore waste Waste Management Company (LWMC) and reports by Punjab Urban Unit.
· Step 2 incorporated the collection of primary data, supported by the conduction of self-administered questionnaires and interviews of the selected respondents. Interviewee included people living near to the vicinity, hospital managers, waste workers and representatives’ personnel of “Lahore Municipal Corporation (LMC)”. The interviews and surveys accounted for the economic consequences on the people living close to the dumpsite. Moreover, it also evaluated the impact on the individual performance by gathering the record of productivity loss thereby measuring the total work days lost and school days lost. 
Apart from that, field surveys were carried out near the dumpsite to make some personal observations and to assess the hazards associated with unmanaged waste disposal. This followed by surveys in nearby hospitals to collect the required medical data.

5. Data Analysis 
The collected data was fed into a software SPSS and then analyzed to evaluate the impacts of solid waste on people exposed to the dumpsite primarily by applying descriptive statistics (mean, median, mode, frequency, % age) and statistical tests such as independent sample t- Test, levene’s Levene’s test, chiChi-square, and cross tabulation. 
· Independent sample t- Test-This test is usually conducted to compare means of two continuous variables/ groups assuming that the two groups have homogeneity of variances between them. In case of this study, the two continuous variables to be compared were dumpsite and control site.
If significant 2-tailed value for T is, < 0.05 there is a significant difference between the two variables and if T value is > 0.05 it indicates that the difference is not significant enough. 

· Levene’s test- It is a statistical test that is used to assess the equality of variance for any such variable that is calculated for both groups to satisfy the assumption of “homogeneity of variances” in independent sample t- test. The significant value of LEVENE’S TEST should be < 0.05 (Cut-off value) to consider variable as “equal variances assumed”. In case the significant value of Levine’s test comes out to be greater than 0.05, which is the cut-off value the variable will be considered as “equal variances not assumed”. 
· Cross tabulation- It is another statistical test that helps to determine the relationship between two or more variables. It precisely displays the results in a tabular form showing values for observed and expected count. If there is a difference between the two counts then chi-square analysis has to be considered.  
· Chi- square test- This test further assesses the association between two or more variables. In order to conduct a successful chiChi-square test certain assumptions are made such as “no cells have expected count less than 0” and “cells having expected count less than 5 must not exceed 5%”.  The test validates if a variable is dependent on the other or not. If the chi-square value is less than p- value 0.05, the dependence is considered significant. Along with the chi-square test, symmetric measures are also displayed in a separate table from where “phi value” is considered to check the level of dependence or the effect size of the dependence. According to author Juliet Pallet effect size is determined according to this scale: 0.1: small, 0.3: medium, 0.5: high (Pallant, 2010).

*Data from the control group was also collected and analyzed.

Later in order to estimate the socio-economic loss due to the impacts of solid waste a method known as “Cost of Illness (COI)” was applied and the below calculations were followed.:



Calculations
Social cost = Cost of recovery from illness + Cost of death	

The diagram below explains the above equation in detail (Figure 4):;
[image: C:\Users\Shazeen\Desktop\method.png]
[bookmark: _Toc511942932] (
Source: Modified from 
Folefack
 
 (2008)
)Figure 4: Diagrammatic Illustration of Socioeconomic Impact Analysis
Cost of illness
C = Direct cost +indirect cost 
C = I + L 

Where: 
C=Total cost of illness: the total expenses and loss (in Rs/year/person);
I= Monetary expenditure/ Financial costs/Medical costs for doctors, travelling cost, hospital stay or visits and medication (in Rs/ year/person); 
L=Time costs/ Loss of earnings resulting from illness (in Rs/year/person);

According to the diagram above, the equation can be elaborated as follow
C= M + T + A+ F + W + E + /
Where, 
M= Medicine and consultation costs: medical cost for doctors, hospital visits, stay and medication (in Rs/ year/ person)
T= Travelling cost to approach to the hospital (in Rs/ year/ person)
A= Hospital’s accommodation cost during tenure of illness (in Rs/ year/ person)
F= Food and other costs during the hospital stay of the illness (in Rs/ year/ person)
W= Waiting and monetary value/ cost of travel time to the hospital (in Rs/ year/ person)
E= Cost of time lost and loss of earnings due to illness (in Rs/ year/ person)

* Transport cost to go to the hospital (T) and the time cost (L) were calculated for both the ill individual and his caregiver.

6. Interpretation of Results 
Results were interpreted and recorded in the form of tables and graphs. Comparisons were made between the impacts of waste dumps on people living near to the dumpsite and those residing far away from the dumpsite and. The results were then compared with similar studies. 



5. [bookmark: _Toc511943940]RESULTS 
Preamble?
5.1. [bookmark: _Toc511943941]DEMOGRAPHICS
[bookmark: _Toc511943942]Preamble?
i. Descriptive statistics (DS)
No. of years living in the area

The comparison between the responses received regarding the number of years people were residing in the respective areas is made in Table 3 and Fig. 5. The results show that in dump area the average number of years turned out to be 14.97 on the other hand in control area the average number of years living in the area was 12.87.	Comment by Usman: Discussion follow Table and figures

[bookmark: _Toc511942995]Table 3: DS- Number of years living in the area
	
	Area
	Dump 
	Control

	
	Valid
	200
	200

	
	Missing
	0
	0

	Mean
	14.97
	12.87

	Median
	11.00
	10.00

	Mode
	7
	10

	Sum
	2589
	1480




[bookmark: _Toc511942933]Figure 5: DS- Number of years living in the area

The comparison between the responses received regarding the number of years people were residing in the respective areas is made in Table 3 and Fig. 5. The results show that in dump area the average number of years turned out to be 14.97 on the other hand in control area the average number of years living in the area was 12.87.

House ownership  
[bookmark: _Toc511942996]Table 4: DS- House owned or rented
	Owned or rented

	
	Dump site
	Control

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Owned
	170
	85
	158
	79.0

	
	Rented
	30
	15
	42
	21.0

	
	Total
	200
	100
	200
	100.0




[bookmark: _Toc511942934]Figure 6: House owned or rented in study area


[bookmark: _Toc511942935]Figure 7: House owned or rented in control area
The results reported in Table 4 and Fig 6 & 7 show that most of the people own their houses in both study and control area. In dump/ study area 85% of people owned their house and only 15 % lived in rented house whereas, in control area the situation appeared similar as about 79% of respondents owned the residential property and 21% were living in rented house. 

Rent of the house
[bookmark: _Toc511942997]The results reported in Table 4 and Fig 6 & 7 show that most of the people own their houses in both study and control area. In dump/ study area 85% of people owned their house and only 15 % lived in rented house whereas, in control area the situation appeared similar as about 79% of respondents owned the residential property and 21% were living in rented house. 
From 15 % of people who lived in rented houses in dump area 47% of them were paying a rent of Rs 8000- 13000 followed by 23% of them paying Rs 14000- 19000 and 30% were paying Rs 2000- 7000 as shown in Table 5 and Fig 8. 
On the contrary the results in Fig 9 shows that in control area 38% of respondents out of 21% were paying a rent of Rs 14000- 19000, 24% of them were paying Rs 8000-13000, 29% were paying Rs 2000- 7000 and only 9% were paying a higher rent of 20,000 and above. 

Table 5: DS- Rent of house
	Rent of House

	
	Dump area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	2000- 7000
	9
	30
	12
	28.6

	
	8000- 13000
	14
	46.7
	10
	23.8

	
	14000- 19000
	7
	23.3
	16
	38.1

	
	20000 and above
	
	
	4
	9.5

	
	Total
	30
	100.0
	200
	100.0




[bookmark: _Toc511942936]Figure 8: Rent of house in study area


[bookmark: _Toc511942937]Figure 9: Rent of house in control area

From 15 % of people who lived in rented houses in dump area 47% of them were paying a rent of Rs 8000- 13000 followed by 23% of them paying Rs 14000- 19000 and 30% were paying Rs 2000- 7000 as shown in Table 5 and Fig 8. 
On the contrary the results in Fig 9 shows that in control area 38% of respondents out of 21% were paying a rent of Rs 14000- 19000, 24% of them were paying Rs 8000-13000, 29% were paying Rs 2000- 7000 and only 9% were paying a higher rent of 20,000 and above. 
Total number of Households, Total number of Adults, Total number of Children
Table 6, 7, 8 and Fig 10 gives the details of the total number of households in both the areas and its division among the number of adults and number of children in the respective areas. The results show that an average number of households in each family in study area were five and total household of the area were 1060. Amongst this 1060, individuals 600 were adults and 460 were children. While in control area the average household size was six, total household of area were 1100, and amongst this 1100, 624 were adults and 472 were children. 

[bookmark: _Toc511942998]Table 6: DS- Total numbers of households in dump and control area
	Statistics

	Total number of households
	Dump area
	control area

	Dump area
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	5.30
	5.50

	
	Median
	5.00
	5.00

	
	Mode
	5
	6

	
	Sum
	1060
	1100

	
	Percentiles
	100
	13.00
	10.0



[bookmark: _Toc511942999]

Table 7: DS- Total numbers of adults in dump and control area
	Statistics

	Number of adults

	Area
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	3.00
	3.12

	
	Median
	2.00
	2.00

	
	Mode
	2
	2

	
	Sum
	600
	624

	
	Percentiles
	100
	9.00
	8.00


[bookmark: _Toc511943000]Table 8: DS- Total numbers of children in dump and control area
	Statistics

	Number of children

	Area
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	2.30
	2.36

	
	Median
	2.00
	2.00

	
	Mode
	3
	2

	
	Sum
	460
	472

	
	Percentiles
	100
	6.00
	7.00




[bookmark: _Toc511942938]Figure 10: Total number of households, adults and children in dump and control area

Table 6, 7, 8 and Fig 10 gives the details of the total number of households in both the areas and its division among the number of adults and number of children in the respective areas. The results show that an average number of households in each family in study area were five and total household of the area were 1060. Amongst this 1060, individuals 600 were adults and 460 were children. While in control area the average household size was six, total household of area were 1100, and amongst this 1100, 624 were adults and 472 were children. 

Education
The results shown in Table 9 and Fig 11 indicate the number of people who were educated in dump and control area. It shows that in dump area a mean/ average of 4.65 members of a family has acquired education and 960 out of 1060 are educated in dump/ study area. In control area, an average of 4.74 members of a family and a total of 948 out of 1100 people are educated. In both the areas, the recurring answers from the respondents were five members of family. 

[bookmark: _Toc511943001]Table 9: DS- Number of people educated
	Statistics

	Number of people educated

	Area
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	4.65
	4.74

	
	Median
	5.00
	5.00

	
	Mode
	5
	5

	
	Sum
	930
	948

	
	Percentiles
	100
	10.00
	10.00



[bookmark: _Toc511942939]Figure 11: Number of people educated in dump and control area

The results shown in Table 9 and Fig 11 indicate the number of people who were educated in dump and control area. It shows that in dump area a mean/ average of 4.65 members of a family has acquired education and 960 out of 1060 are educated in dump/ study area. In control area, an average of 4.74 members of a family and a total of 948 out of 1100 people are educated. In both the areas, the recurring answers from the respondents were five members of family. 



Highest level of education
The results (Table 10 and Fig 12 & 13) of the highest level of education-acquired shows that in both dump and control area mostly people acquired an education up to matriculation. In dump area 38% of people earned matriculation certificate and in control area 41% of the total people e acquired same level of education. In addition, a major portion in both areas earned bachelor’s degree i.e. 35% in dump/ study area and 38% in control area. 

[bookmark: _Toc511943002]Table 10: DS- Highest level of education acquired
	Area where survey was conducted
	Dump area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	
	Valid
	Primary
	7
	3.5
	10
	5.0

	
	
	Secondary
	27
	13.5
	28
	14.0

	
	
	Matriculation
	76
	38.0
	82
	41.0

	
	
	Bachelors
	69
	34.5
	77
	38.5

	
	
	Masters
	21
	10.5
	3
	1.5

	
	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942940]Figure 12: level of education acquired in dump area


[bookmark: _Toc511942941]Figure 13: Level of education acquired in control area

The results (Table 10 and Fig 12 & 13) of the highest level of education-acquired shows that in both dump and control area mostly people acquired an education up to matriculation. In dump area 38% of people earned matriculation certificate and in control area 41% of the total people e acquired same level of education. In addition, a major portion in both areas earned bachelor’s degree i.e. 35% in dump/ study area and 38% in control area. 

Recurring occupation
The results regarding the occupation of the people in the study and control area are shown in Table 11.  Figure 14 shows that in dump area a major portion of respondents i.e. 50 % were engaged in salaried- private enterprise followed by 35% were self-employed in their businesses and only 15 % in salaried govt. enterprise. The results in Figure 15 show that in control area the highest percentage of respondents were found engaged in their own businesses i.e. 49.5% followed by 29.5% in govt. enterprise and 21% in private enterprises.

[bookmark: _Toc511943003]Table 11: DS- Most recurring occupation
	Area where survey was conducted
	Dump area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	
	Valid
	Self-employed- own business
	70
	35.0
	99
	49.5

	
	
	Salaried- govt. enterprise
	30
	15.0
	59
	29.5

	
	
	Salaried- private enterprise
	100
	50.0
	42
	21.0

	
	
	Total
	200
	100.0
	200
	100.0



[bookmark: _Toc511942942]Figure 14: Most recurring occupation in dump area


[bookmark: _Toc511942943]Figure 15: Most recurring occupation in control area

The results regarding the occupation of the people in the study and control area are shown in Table 11.  Figure 14 shows that in dump area a major portion of respondents i.e. 50 % were engaged in salaried- private enterprise followed by 35% were self-employed in their businesses and only 15 % in salaried govt. enterprise. The results in Figure 15 show that in control area the highest percentage of respondents were found engaged in their own businesses i.e. 49.5% followed by 29.5% in govt. enterprise and 21% in private enterprises.
Total Number of Households Earning 
Table 12 and Figure 16 depicts that in both dump/study and control area the average number of earning hands were 1.72 and in both areas about 344 people were employed. 

[bookmark: _Toc511943004]Table 12: DS- Total number of households earning in dump and control area
	Statistics

	Total number of households earning

	Area where survey was conducted
	Dump area
	Control area

	N
	Valid
	200
	200

	
	Missing
	0
	0

	Mean
	
	1.72
	1.72

	Median
	
	1.00
	1.00

	Mode
	
	1
	1

	Sum
	
	344
	344

	Percentiles
	100
	6.00
	6.00




[bookmark: _Toc511942944]Figure 16: Total number of households earning in dump and control area

Table 12 and Figure 16 depicts that in both dump/study and control area the average number of earning hands were 1.72 and in both areas about 344 people were employed. 
Total Income
[bookmark: _Toc511943005]The results of total income earned are shown in Table 13 and Figure 17. The mean monthly income in dump area was Rs 50200. Each month a total of Rs 10040000 income is generated in dump area while in control area monthly mean income is RS 52540, and the total income of the area generated per month is Rs 105080000.

Table 13: DS- Total Income
	Statistics

	Total income

	Area where survey was conducted
	Dump
	Control

	
	N
	Valid 
	200
	200

	
	
	Missing 
	0
	0

	
	Mean
	50200.00
	52540.00

	
	Median
	40000.00
	45500.00

	
	Mode
	45000
	50000

	
	Sum
	10040000
	10508000

	
	Percentiles
	285000.00
	200000.00




[bookmark: _Toc511942945]Figure 17: Total income in dump and control area

The results of total income earned are shown in Table 13 and Figure 17. The mean monthly income in dump area was Rs 50200. Each month a total of Rs 10040000 income is generated in dump area while in control area monthly mean income is RS 52540, and the total income of the area generated per month is Rs 105080000.
5.2. [bookmark: _Toc511943943]AWARENESS
Preamble?
i. [bookmark: _Toc511943944]Descriptive statistics
Most Troubling Implication of Mehmood booti Dumpsite
The results in Table 14 and Figure 18 show which implication of the Mehmood booti dumpsite is most troubling for the people around. It appeared that odor was the most worrisome issue for the people residing close to the dumpsite whereas, for people in the control area aesthetics and health impacts were a matter of concern.

[bookmark: _Toc511943006]Table 14: Most troubling implication of Mehmood booti dumpsite
	
	Dump area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Odour
	156
	78.0
	15
	7.5

	
	Aesthetically
	29
	14.5
	47
	23.5

	
	Negative health impact
	15
	7.5
	44
	22.0

	
	None/ Does not affect
	
	
	94
	47.0

	
	Total
	200
	100.0
	200
	100.0

	



[bookmark: _Toc511942946]Figure 18: Most troubling implication of Mehmood Booti dumpsite

The results in Table 14 and Figure 18 show which implication of the Mehmood booti dumpsite is most troubling for the people around. It appeared that odor was the most worrisome issue for the people residing close to the dumpsite whereas, for people in the control area aesthetics and health impacts were a matter of concern.
Level of harm of living close to an open dumpsite

[bookmark: _Toc511943007]Table 15: Level of harm of living close to an open dumpsite
	
	Dump area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Very likely
	36
	18.0
	104
	52.0

	
	Somewhat likely
	128
	64.0
	42
	21.0

	
	Not likely
	35
	17.5
	23
	11.5

	
	Don’t know
	1
	.5
	31
	15.5

	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942947]Figure 19: Level of harm of living close to an open dumpsite

The above results in Table 15 and Figure 19 show the level of awareness of people about the harmful effects of an open dump. In study area majority of people with 64% replied with “somewhat likely” while in control area the majority of 52% replied “very likely”.

Frequency of problems encountered in inviting people due to the house locality
The results in Table 15 and Figure 19 show the level of awareness of people about the harmful effects of an open dump. In study area majority of people with 64% replied with “somewhat likely” while in control area the majority of 52% replied “very likely”.

[bookmark: _Toc511943008]Table 16: Frequency of problems encountered in inviting people due to the house locality
	
	Dump area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Often
	36
	18.0
	7
	3.5

	
	Sometimes
	127
	63.5
	16
	8.0

	
	Rarely
	19
	9.5
	32
	16.0

	
	Not at all
	18
	9.0
	145
	72.5

	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942948]Figure 20: Frequency of problems encountered in inviting people due to the house locality

Figure 20 and Table 16is a representation of the data related to the problems that people may come across in terms of inviting people while living close to an open dumpsite. In dump area, 63.5% people said sometimes inviting people is a problem. However, in control area 72% said inviting people is not an issue for them due to their locality. 

Trouble caused by the nuisance odor of MSW dump

[bookmark: _Toc511943009]Table 17: Trouble caused by the nuisance odor of MSW dump
	
	Dump  area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Yes, most of the day
	143
	71.5
	6
	3.0

	
	At certain times of the day
	41
	20.5
	14
	7.0

	
	No, doesn't smells at all
	12
	6.0
	34
	17.0

	
	we live at considerable distance
	4
	2.0
	146
	73.0

	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942949]Figure 21: Trouble caused by the nuisance odor of MSW dump
The results in Table 17 and Figure 21 show how the odor from the open MSW dump interferes with the daily routine of people. According to the results, it is evident that in study area, 71% people experience this nuisance most of the day whereas, in control area 73% people said, they live at considerable distance and odor is not an issue.  

Frequency of illness in the last month
Table 18 and Figure 22 show the frequency of getting ill in a month. In dump area, 63.5% people replied “less often (0)” in the last month followed by 28.5% who said “rarely (1-2)”. In the control area majority with 47% said “rarely (1-2)” followed by 46.5% who said “less often (0).

[bookmark: _Toc511943010]Table 18: Frequency of illness in last month
	
	Dump  area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Often (6 and more)
	4
	2.0
	2
	1.0

	
	Sometimes (3-5)
	12
	6.0
	11
	5.5

	
	Rarely (1-2)
	57
	28.5
	94
	47.0

	
	less often (0)
	127
	63.5
	93
	46.5

	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942950]Figure 22: Frequency of illness in last month
Table 18 and Figure 22 above show the frequency of getting ill in a month. In dump area, 63.5% people replied “less often (0)” in the last month followed by 28.5% who said “rarely (1-2)”. In the control area majority with 47% said “rarely (1-2)” followed by 46.5% who said “less often (0).

Perception of people about government concerns regarding health impacts caused by open dump
The results in Table 19 and Figure 23 point out the perception of people regarding government in terms of negative health impacts caused by the open dumpsite. The results indicate that in dump area majority of 51.5% people disagreed while on the same hand 46.5% also agreed that government is concerned about leading health impacts. In control area majority with 85% said “yes” while only 4% said “no”. 

[bookmark: _Toc511943011]Table 19: Perception of people about government concerns regarding health impacts caused by open dump
	
	Dump  area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	 Yes
	93
	46.5
	170
	85.0

	
	No
	103
	51.5
	8
	4.0

	
	Don't know
	4
	2.0
	22
	11.0

	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942951]Figure 23: Perception of people about government concerns regarding health impacts caused by open dump
The results in Table 19 and Figure 23 point out the perception of people regarding government in terms of negative health impacts caused by the open dumpsite. The results indicate that in dump area majority of 51.5% people disagreed while on the same hand 46.5% also agreed that government is concerned about leading health impacts. In control area majority with 85% said “yes” while only 4% said “no”. 

Waste Disposal Action
The results (Table 20 and Fig 24) of where does people dispose of the waste show that in study area 56.5% people dispose of waste in dustbins followed by 24.5% in container and 19% in dumping ground. In control area, 45.5% are disposing off waste in containers, 44% in dustbins and 10.5% in dumping ground. 

[bookmark: _Toc511943012]Table 20: Waste disposal action
	
	Dump  area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Dustbin
	113
	56.5
	88
	44.0

	
	Container
	49
	24.5
	91
	45.5

	
	Dumping ground
	38
	19.0
	21
	10.5

	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942952]Figure 24: Waste disposal action
The results (Table 20 and Fig 24) of where does people dispose of the waste show that in study area 56.5% people dispose of waste in dustbins followed by 24.5% in container and 19% in dumping ground. In control area, 45.5% are disposing off waste in containers, 44% in dustbins and 10.5% in dumping ground. 

Frequency of waste collection for disposal by the local authorities
The results in Table 21 and Figure 25 show that how often the waste is collected for disposal by local authorities. The graph indicates that in both study area and control area major chunk of people 90.5% and 79.5% informed that waste is collected at least once a week.

[bookmark: _Toc511943013]Table 21: Frequency of waste collection for disposal by the local authorities
	
	Dump  area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Once a week
	181
	90.5
	159
	79.5

	
	Once every two weeks
	9
	4.5
	19
	9.5

	
	Once a month
	1
	.5
	12
	6.0

	
	Rarely
	3
	1.5
	8
	4.0

	
	Never
	6
	3.0
	2
	1.0

	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942953]Figure 25: Frequency of waste collection by the local authorities

The above results in Table 21 and Figure 25 show that how often the waste is collected for disposal by local authorities. The graph indicates that in both study area and control area major chunk of people 90.5% and 79.5% informed that waste is collected at least once a week

















5.3. [bookmark: _Toc511943945]REGULAR DISEASES 
Preamble?
i. [bookmark: _Toc511943946]Descriptive Statistics
Number of people who suffered from regular diseases in last 3 month
The comparison between the two areas in terms of regular diseases is shown in Table 22 and Figure 26. It tells that in dump area the mean and total number of people who suffered from the diseases was 1.04 and 207 respectively. In control area mean was 0.92 and total number of people who suffered were 187. 

[bookmark: _Toc511943014]Table 22: Number of people who suffered from regular diseases in last 3 months
	Statistics

	Number of people who suffered from regular diseases in last 3 months

	Area
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	1.04
	.92

	
	Median
	
	1.00
	1.00

	
	Mode
	
	1
	0

	
	Sum
	
	207
	187

	
	Percentile                    100
	3.00
	4.00


……

[bookmark: _Toc511942954]Figure 26: Number of people who suffered from regular diseases in last 3 months

The comparison between the two areas in terms of regular diseases is shown in Table 22 and Figure 26. It tells that in dump area the mean and total number of people who suffered from the diseases was 1.04 and 207 respectively. In control area mean was 0.92 and total number of people who suffered were 187. 

RD. Type of Diseases Suffered
The results in Table 23 and Figure 27 &28 indicate that in dump area most respondents replied that they suffered from skin diseases mostly that is 29% followed by 24% eye irritation, 23% diarrhea, 14% respiratory and 10% fever. In control area, mostly people said they did not suffer from any disease in last 3 months. However, amongst those who suffered from illness 34% had diarrhea, 22% had skin disease, 17% fever, 16% respiratory and 11% eye irritation.
[bookmark: _Toc511943015]Table 23: RD- Type of diseases
	
	Dump area
	Control area

	Area where survey was conducted
	Frequency
	Percent
	Frequency
	Percent

	
	
	Skin disease
	50
	28.9
	25
	21.7

	
	
	Eye irritation
	42
	24.3
	13
	11.3

	
	
	Respiratory
	25
	14.5
	18
	15.7

	
	
	Diarrhea
	39
	22.5
	39
	33.9

	
	
	Fever
	17
	9.8
	18
	17.4

	
	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942955]Figure 27: RD- Type of diseases suffered in dump area


[bookmark: _Toc511942956]Figure 28: RD- Type of diseases suffered in control area

The results in Table 23 and Figure 27 &28 indicate that in dump area most respondents replied that they suffered from skin diseases mostly that is 29% followed by 24% eye irritation, 23% diarrhea, 14% respiratory and 10% fever. In control area, mostly people said they did not suffer from any disease in last 3 months. However, amongst those who suffered from illness 34% had diarrhea, 22% had skin disease, 17% fever, 16% respiratory and 11% eye irritation.


RD. Average Number of Days Lost due to Illness
Table 24 and Figure 29 shows that in dump area, the mean / average numbers of days of illness turn out 25.31 days while in control area it was only 7.33 days.

[bookmark: _Toc511943016]Table 24: RD- Average number of days lost due to illness
	Statistics

	RD. average no. of days suffered when ill

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean 
	
	25.31
	7.33

	
	Median
	
	7.00
	3.00

	
	Mode
	
	0
	0

	
	Percentiles
	100
	1424.00
	90.00




[bookmark: _Toc511942957]Figure 29: RD- Average number of days when ill

Table 24 and Figure 29 shows that in dump area, the mean / average numbers of days of illness turn out 25.31 days while in control area it was only 7.33 days.



RD. Seeking Medical Advice
Table 25 shows from where do people obtain medical advice. Figure 30 is a percentage distribution n dump area, it shows that a major proportion of the respondents said that did not seek any medical advice when they were ill 42% said they opted for nearby private doctors, 36% went to public hospitals and only 4% went to public dispensary. Figure 31 shows that in control area, again most people did not have any consultation regarding illness while 29% choose private doctors, 26% went to public hospitals and only 1 % went to some public dispensary. 

[bookmark: _Toc511943017]Table 25: RD- Seeking medical advice
	
	Dump area
	Control area

	Area where survey was conducted
	Frequency
	Percent
	Frequency
	Percent

	
	Valid
	Not applicable/ no medical advice taken
	36
	18.0
	88
	44.0

	
	
	Private doctor
	85
	42.5
	58
	29.0

	
	
	Public hospital
	72
	36.0
	53
	26.5

	
	
	Public dispensary
	7
	3.5
	1
	.5

	
	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942958]Figure 30: RD- Medical advice obtained in dump area


[bookmark: _Toc511942959]Figure 31: RD- Medical advice obtained in control area

Table 25 shows from where do people obtain medical advice. Figure 30 is a percentage distribution n dump area, it shows that a major proportion of the respondents said that did not seek any medical advice when they were ill 42% said they opted for nearby private doctors, 36% went to public hospitals and only 4% went to public dispensary. Figure 31 shows that in control area, again most people did not have any consultation regarding illness while 29% choose private doctors, 26% went to public hospitals and only 1 % went to some public dispensary. 





RD. Number of Visits to the Doctor
The results in Table 26 and Figure 32 show that in dump area, the mean/average numbers of visits to the doctor were 1.38 and in control area, they were about 0.78. 

[bookmark: _Toc511943018]Table 26: RD- Number of visits to the doctor
	Statistics

	RD. number of visits to the doctor

	
	Dump area
	Control area

	Area
	N
	Valid
	200
	200

	
	
	Missing
	2
	0

	
	Mean
	
	1.38
	.78

	
	Median
	
	1.00
	1.00

	
	Mode
	
	1
	0

	
	Percentiles
	100
	8.00
	3.00




[bookmark: _Toc511942960]Figure 32: RD- Number of visits to the doctor

The results in Table 26 and Figure 32 show that in dump area, the mean/average numbers of visits to the doctor were 1.38 and in control area, they were about 0.78. 

RD. Total Fee Paid for all the Visits
The results (Table 27 and Fig 33) elaborates that in dump area, the mean or average fee paid to the doctor at each visit was Rs 339.75 and a total amount of Rs 67950 was spent in a time of 3 months for recovering from regular diseases in dump area. In control area, mean paid fee was Rs 310 and a total of Rs 62170 was spent to treat the regular diseases in 3 months only. 

[bookmark: _Toc511943019]Table 27: RD- Total fee paid for all visits
	Statistics

	RD. total fee paid for all the visits

	
	Dump area
	Control area

	Area
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	339.75
	310.85

	
	Median
	
	200.00
	50.00

	
	Mode
	
	0
	0

	
	Sum
	
	67950
	62170

	
	Percentiles
	100
	5000.00
	5000.00




[bookmark: _Toc511942961]Figure 33: RD- Total fee paid for all visits

The results (Table 27 and Fig 33) elaborates that in dump area, the mean or average fee paid to the doctor at each visit was Rs 339.75 and a total amount of Rs 67950 was spent in a time of 3 months for recovering from regular diseases in dump area. In control area, mean paid fee was Rs 310 and a total of Rs 62170 was spent to treat the regular diseases in 3 months only. 
RD. Transportation Cost
Table 28 and Figure 34 shows that in study / dump, area mean transportation cost for each visit was Rs 233.35 while in 3 months an amount of Rs 46670 was spent in travelling alone to the medical facility. In control area, the average transportation cost was Rs 96.1 and in 3 months an amount of Rs 19220 was spent in travelling to the medical advice. 

[bookmark: _Toc511943020]Table 28: RD- Transportation cost
	Statistics

	RD. transportation cost

	
	
	
	Dump area
	Control area

	Area
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	233.35
	96.10

	
	Median
	
	200.00
	50.00

	
	Mode
	
	0
	0

	
	Sum
	
	46670
	19220

	
	Percentiles
	100
	1800.00
	1000.00




[bookmark: _Toc511942962]Figure 34: RD- Transportation cost

Table 28 and Figure 34 shows that in study / dump, area mean transportation cost for each visit was Rs 233.35 while in 3 months an amount of Rs 46670 was spent in travelling alone to the medical facility. In control area, the average transportation cost was Rs 96.1 and in 3 months an amount of Rs 19220 was spent in travelling to the medical advice. 
RD. Number of Family Member Accompanied
The results (Table 29 and Fig 35) show how many family members accompanied the patient to the doctor. In dump area the respondents said that usually 1 family member accompany them to doctor, mean came out as 1.64. In control area, the recurring answer was 0 people go along with the patient to the doctor, mean came out as 0.62.

[bookmark: _Toc511943021]Table 29: RD- Number of family members accompanied to the doctor
	Statistics

	RD. No. of family members accompanied

	
	
	
	Dump area
	Control area

	Area
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	1.64
	.62

	
	Median
	
	1.00
	1.00

	
	Mode
	
	1
	0

	
	Percentiles
	100
	180.00
	2.00




[bookmark: _Toc511942963]Figure 35: RD- Number of family members accompanied to the doctor

The results (Table 29 and Fig 35) show how many family members accompanied the patient to the doctor. In dump area the respondents said that usually 1 family member accompany them to doctor, mean came out as 1.64. In control area, the recurring answer was 0 people go along with the patient to the doctor, mean came out as 0.62.
RD. Total Time Spent at Doctor 
The above results in Table 30 and Figure 36 show that in dump area, at each visit to the doctor mean time spent was 175.9 minutes and in 3 months a total of 35180 minutes were spent for this purpose. In control area mean time spent was 86.3 minutes and a total of 17260 minutes were spent in travelling and waiting at doctor. 

[bookmark: _Toc511943022]Table 30: RD- Total time spent at doctor
	Statistics

	RD. Total time spent (travel time+ waiting time)

	
	
	
	Dump area
	Control area

	Area
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	175.90
	86.30

	
	Median
	
	120.00
	30.00

	
	Mode
	
	180
	0

	
	Sum
	
	35180
	17260

	
	Percentiles
	100
	2880.00
	2880.00




[bookmark: _Toc511942964]Figure 36: RD- Total time spent at doctor

The above results in Table 30 and Figure 36 show that in dump area, at each visit to the doctor mean time spent was 175.9 minutes and in 3 months a total of 35180 minutes were spent for this purpose. In control area mean time spent was 86.3 minutes and a total of 17260 minutes were spent in travelling and waiting at doctor. 
ii. [bookmark: _Toc511943947]Regular Diseases- t-Test
Levene’s t-test which is conducted to testify the assumption of “homogeneity of variances” by categorizing the measured variables into “equal variances assumed “and “equal variances not assumed, was carried out for all the diseases. In case of regular diseases (RD) the significant values of Levene’s test for all variables came out less than 0.05 except for the following variables measured; “where was medical advice obtain from, total fee paid for all the visits , no. of family number accompanied, total time spend”. Therefore, this showed that these four variable violated the postulation of equal variance assumed so for these variable significant value of “equal variance not assumed “was taken into consideration. 
While on the other hand for all other variables, including; number of people who suffered from regular diseases in last 3 months, types of diseases suffered, average no. of days suffered when ill, number of visits to the doctor, transportation cost, the significant value of “equal variance assumed” was considered. 
Looking at the significant t values it is concluded that;
· There was a non-significant difference in between the number of people who suffered from regular diseases in control area and dump area in last three months because p-value 0.145 > 0.05.
· As p-value 0.303 > 0.05, the difference in the total fee paid in the last 3 months by the affected people of both areas was found non-significant, 
· Neither was there any significant difference found in the no. of family members who accompanied the patient to the doctor according to the p- value 0.1295 > 0.05.
· Whereas, there was a significant difference in the type of regular diseases that people were suffering in dump area from that being suffered in control area as the p-value 0.022 < 0.05.
· Likewise, the p-value for the average number of days suffered was also less than the alpha cut off value i.e. as the p-value 0.0075 < 0.05.hence, a significant difference was also found in the average number of days suffered in both areas, being higher in study area as compared to control area
· This further showed in results that the mean number of visits to the doctor also had a significant difference between control and dump area since, the p-value 0.000 < 0.05. The mean number of visits to the doctor was found greater in study area in comparison to control area.
· People from both the areas i.e. study and control were seeking different medical advices which is also indicated through the t-test where p-value 0.00 < 0.05 hence signifying a significant difference,
· The transportation cost from the residential areas to the medical facility had a significant difference between both the areas in accordance to the p- value which is 
0.00 < 0.05. The cost was greater for people from study area while it was less for the people residing in control area.
Total time spent in hospital was significantly different between study and control area as the p-value 0.0005 < 0.05. It was more for  respondents of study area in comparison to control area.
[bookmark: _Toc511943023]Table 31: Regular diseases- t- Test
	
	Levene's Test for Equality of Variances
	

	
	F
	Sig.
	t
	Sig. (1-tailed)
	95% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	Number of people who suffered from regular diseases in last 3 months
	Equal variances assumed
	63.585
	.000
	1.462
	.0725
	-.041
	.281

	
	Equal variances not assumed
	
	
	1.462
	.0725
	-.042
	.282

	RD. types of diseases suffered
	Equal variances assumed
	24.768
	.000
	2.016
	.022
	.009
	.741

	
	Equal variances not assumed
	
	
	2.016
	.0225
	.009
	.741

	RD. average no. of days suffered when ill
	Equal variances assumed
	8.907
	.003
	2.434
	.0075
	3.458
	32.512

	
	Equal variances not assumed
	
	
	2.434
	.008
	3.417
	32.553

	RD. where was medical advice obtained from
	Equal variances assumed
	3.092
	.079
	5.105
	.000
	.255
	.575

	
	Equal variances not assumed
	
	
	5.105
	.000
	.255
	.575

	RD. number of visits to the doctor
	Equal variances assumed
	5.671
	.018
	5.999
	.000
	.406
	.802

	
	Equal variances not assumed
	
	
	5.991
	.000
	.406
	.802

	RD. total fee paid for all the visits
	Equal variances assumed
	1.476
	.225
	.516
	.303
	-81.193
	138.993

	
	Equal variances not assumed
	
	
	.516
	.303
	-81.193
	138.993

	RD. transportation cost
	Equal variances assumed
	28.534
	.000
	6.211
	.000
	93.807
	180.693

	
	Equal variances not assumed
	
	
	6.211
	.000
	93.773
	180.727

	RD. no. of family members accompanied
	Equal variances assumed
	1.923
	.166
	1.130
	.1295
	-.751
	2.781

	
	Equal variances not assumed
	
	
	1.130
	.130
	-.756
	2.786

	RD. total time spent (travel time+ waiting time)
	Equal variances assumed
	2.609
	.107
	3.287
	.0005
	36.012
	143.188

	
	Equal variances not assumed
	
	
	3.287
	.0005
	35.993
	143.207



Levene’s t-test which is conducted to testify the assumption of “homogeneity of variances” by categorizing the measured variables into “equal variances assumed “and “equal variances not assumed, was carried out for all the diseases. In case of regular diseases (RD) the significant values of Levene’s test for all variables came out less than 0.05 except for the following variables measured; “where was medical advice obtain from, total fee paid for all the visits , no. of family number accompanied, total time spend”. Therefore, this showed that these four variable violated the postulation of equal variance assumed so for these variable significant value of “equal variance not assumed “was taken into consideration. 
While on the other hand for all other variables, including; number of people who suffered from regular diseases in last 3 months, types of diseases suffered, average no. of days suffered when ill, number of visits to the doctor, transportation cost, the significant value of “equal variance assumed” was considered. 
Looking at the significant t values it is concluded that;
· There was a non-significant difference in between the number of people who suffered from regular diseases in control area and dump area in last three months because p-value 0.145 > 0.05.
· As p-value 0.303 > 0.05, the difference in the total fee paid in the last 3 months by the affected people of both areas was found non-significant, 
· Neither was there any significant difference found in the no. of family members who accompanied the patient to the doctor according to the p- value 0.1295 > 0.05.
· Whereas, there was a significant difference in the type of regular diseases that people were suffering in dump area from that being suffered in control area as the p-value 0.022 < 0.05.
· Likewise, the p-value for the average number of days suffered was also less than the alpha cut off value i.e. as the p-value 0.0075 < 0.05.hence, a significant difference was also found in the average number of days suffered in both areas, being higher in study area as compared to control area
· This further showed in results that the mean number of visits to the doctor also had a significant difference between control and dump area since, the p-value 0.000 < 0.05. The mean number of visits to the doctor was found greater in study area in comparison to control area.
· People from both the areas i.e. study and control were seeking different medical advices which is also indicated through the t-test where p-value 0.00 < 0.05 hence signifying a significant difference,
· The transportation cost from the residential areas to the medical facility had a significant difference between both the areas in accordance to the p- value which is 
0.00 < 0.05. The cost was greater for people from study area while it was less for the people residing in control area.
· Total time spent in hospital was significantly different between study and control area as the p-value 0.0005 < 0.05. It was more for  respondents of study area in comparison to control area.
Hence, there was a statistical significant difference between all variables except for number of people who suffered from regular disease, total fee paid to all doctors, and no of family member accompanied. On the other hand there is statistically significant difference between types of diseases suffer, average no. of days suffer, where are medical advice obtained from, number of visit to doctors, total fee paid to all visits, transportation cost, and total time spend. It was observed that all the above factors including the costs, time spend,spend; fee and number of days of sikness were greater in study area as compared to control area. 







5.4. [bookmark: _Toc511943948]SERIOUS DISEASES
Preamble?
i. [bookmark: _Toc511943949]Descriptive Statistics
Number of People who Suffered from Serious Disease in last 1 year
The above results (Table 32 and Fig 37) show, that in dump area in each family a mean/ average of 1.48 people suffered from serious diseases in one year. Total number of people in dump area who suffered from some serious disease summed up to 111. On the contrary, in control area, the mean number of people who suffered from any serious disease in each family was 1.08 and the total number of people who suffered from any serious disease in control area in one year was 26.

[bookmark: _Toc511943024]Table 32: Number of people who suffered from SD in last 1 year
	Statistics

	Number of people who suffered from serious disease in last 1 year

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	1.48
	1.08

	
	Median
	
	1.00
	1.00

	
	Mode
	
	1
	1

	
	Sum
	
	111
	26




[bookmark: _Toc511942965]Figure 37: Number of people who suffered from SD in last 1 year

The above results (Table 32 and Fig 37) show, that in dump area in each family a mean/ average of 1.48 people suffered from serious diseases in one year. Total number of people in dump area who suffered from some serious disease summed up to 111. On the contrary, in control area, the mean number of people who suffered from any serious disease in each family was 1.08 and the total number of people who suffered from any serious disease in control area in one year was 26.

SD. Types of Diseases Suffered
Table 33 and Figure 38 indicate that n dump area, the respondents mostly suffered from malaria with the highest percentage i.e. 46% followed by 33% typhoid and 21% dengue. While Figure 39 shows that in control area, 63% suffered from typhoid, 29% from dengue and only 8% from malaria. 

[bookmark: _Toc511943025]Table 33: SD- Types of diseases suffered
	
	Dump
	Control

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Typhoid
	25
	33.3
	15
	62.5

	
	Malaria
	34
	45.3
	2
	8.3

	
	Dengue fever
	16
	21.3
	7
	29.2

	
	Total
	75
	100.0
	24
	100.0




[bookmark: _Toc511942966]Figure 38: SD- Types of diseases suffered in dump area

[bookmark: _Toc511942967]Figure 39: SD- Types of diseases suffered in control area

Table 33 and Figure 38 indicate that n dump area, the respondents mostly suffered from malaria with the highest percentage i.e. 46% followed by 33% typhoid and 21% dengue. While Figure 39 shows that in control area, 63% suffered from typhoid, 29% from dengue and only 8% from malaria. 

SD. Average Number of Days Suffered when Ill
The results in Table 34 and Figure 40 show that in study area the mean/ average number of days suffered when ill was 25.84. In control area, average numbers of days of suffering were 11.25. 

[bookmark: _Toc511943026]Table 34: SD- Average number of days suffered when ill
	Statistics

	SD. average of days suffered when ill

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	25.84
	11.25

	
	Median
	
	25.00
	10.00

	
	Mode
	
	25
	10

	
	Sum
	
	1938
	270




[bookmark: _Toc511942968]Figure 40: SD- Average number of days suffered when ill

The results in Table 34 and Figure 40 show that in study area the mean/ average number of days suffered when ill was 25.84. In control area, average numbers of days of suffering were 11.25. 

SD. Seeking Medical Advice
The results regarding the medical advice for serious diseases are shown in Table 35 according to which in both dump and control area there was only a small percentage of people who did not seek any medical advice i.e. 3% and 4% respectively. Figure 41 shows that in dump area, 53% of people preferred public hospitals, and 43% opted for private doctors and 1% went to public dispensaries. Figure 42 shows situation in control area 63% visited public hospitals, 33% consulted private doctors and none opted for public dispensaries. 

[bookmark: _Toc511943027]Table 35: SD- Seeking medical advice
	
	Dump 
	Control

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Not applicable/ no medical advice taken
	2
	2.7
	1
	4.2

	
	Private doctor
	37
	49.3
	8
	33.3

	
	Public hospital
	35
	46.7
	15
	62.5

	
	Public dispensary
	1
	1.3
	
	

	
	Total
	75
	100.0
	24
	100.0



[bookmark: _Toc511942969]Figure 41: SD- Seeking medical advice in dump area


[bookmark: _Toc511942970]Figure 42: SD- Seeking medical advice in control area
The results regarding the medical advice for serious diseases are shown in Table 35 according to which in both dump and control area there was only a small percentage of people who did not seek any medical advice i.e. 3% and 4% respectively. Figure 41 shows that in dump area, 53% of people preferred public hospitals, and 43% opted for private doctors and 1% went to public dispensaries. Figure 42 shows situation in control area 63% visited public hospitals, 33% consulted private doctors and none opted for public dispensaries. 

SD. Number of People Hospitalized for the Disease
The results (Table 36 and Fig 43) show in dump area, the mean number of people who were hospitalized was 0.31 and the total number of people was 23. In control area, the mean came out as 0.25 and total was 6. 

[bookmark: _Toc511943028]Table 36: SD- Number of people hospitalized for the disease
	Statistics

	SD. Number of people hospitalized for the disease 

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	0.31
	.25

	
	Median
	
	0.00
	0.00

	
	Mode
	
	0
	0

	
	Sum
	
	23
	6



[bookmark: _Toc511942971]Figure 43: SD- Number of people hospitalized for the disease in dump and control area

The results (Table 36 and Fig 43) show in dump area, the mean number of people who were hospitalized was 0.31 and the total number of people was 23. In control area, the mean came out as 0.25 and total was 6. 

SD. Average Number of Days Hospitalized

Table 37 and Figure 44 signifies that the average number of days of hospitalization in dump area for any serious disease was 1.69 and 127 was the total number of days that people from dump area were hospitalized. In control area, the mean was 1.46 and total days were 35. 

[bookmark: _Toc511943029]Table 37: SD- Average number of days hospitalized
	Statistics

	SD. Average number of days hospitalized 

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	1.69
	1.46

	
	Median
	
	0.00
	0.00

	
	Mode
	
	0
	0

	
	Sum
	
	127
	35



[bookmark: _Toc511942972]Figure 44: SD- Average number of days hospitalized

Table 37 and Figure 44 signifies that the average number of days of hospitalization in dump area for any serious disease was 1.69 and 127 was the total number of days that people from dump area were hospitalized. In control area, the mean was 1.46 and total days were 35. 

SD. Total Bill Paid to the Hospital
The results of the bill paid to the hospital are displayed in Table 38 and Figure 45; in dump area, the mean/ average amount was Rs 1189.33 and in control area, it is Rs 2070.83. Whereas, the total amount spent from the dump area in hospital in Rs 892000 and in control area, it is Rs 49700. 

[bookmark: _Toc511943030]Table 38: SD- Total bill paid to the hospital
	Statistics

	SD. total bill paid to the hospital

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	1189.33
	2070.83

	
	Median
	
	0.00
	0.00

	
	Mode
	
	0
	0

	
	Sum
	
	89200
	49700



[bookmark: _Toc511942973]Figure 45: SD- Total bill paid to the hospital

The results of the bill paid to the hospital are displayed in Table 38 and Figure 45; in dump area, the mean/ average amount was Rs 1189.33 and in control area, it is Rs 2070.83. Whereas, the total amount spent from the dump area in hospital in Rs 892000 and in control area, it is Rs 49700. 

SD. Transportation Cost to the Hospital
The results (Table 39 and Fig 46) show that the mean transportation cost from the dump area to the hospital was Rs 274.67 and the total cost spent for travelling was Rs 20600. In control area, Rs 481 was the average cost and total cost was Rs 11550.

[bookmark: _Toc511943031]Table 39: SD- Transportation cost to the hospital
	Statistics

	SD. transportation Cost

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	274.67
	481

	
	Median
	
	0.00
	0.00

	
	Mode
	
	0
	0

	
	Sum
	
	20600
	11550



[bookmark: _Toc511942974]Figure 46: SD- Transportation cost to the hospital

The results (Table 39 and Fig 46) show that the mean transportation cost from the dump area to the hospital was Rs 274.67 and the total cost spent for travelling was Rs 20600. In control area, Rs 481 was the average cost and total cost was Rs 11550.

SD. Number of Family Members Accompanied
The results in Table 40 and Figure 47 show that the average number of people who accompanied the patient in hospital in dump area was 0.31 and in control area, they were 0.46. 

[bookmark: _Toc511943032]Table 40: SD- Number of family members accompanied
	Statistics

	SD. number of family member accompanied 

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	0.31
	0.46

	
	Median
	
	0.00
	0.00

	
	Mode
	
	0
	0

	
	Sum
	
	23
	11



[bookmark: _Toc511942975]Figure 47: SD- Number of family members accompanied

The results in Table 40 and Figure 47 show that the average number of people who accompanied the patient in hospital in dump area was 0.31 and in control area, they were 0.46. 

SD. Any Diagnostic Test Recommended 
Table 41 and Figure 48 & 49 elaborates that in the dump area 74% of people were prescribed with a diagnostic test while in control area 50% of the patients suffering from serious diseases were recommended to get some diagnostic test done. 

[bookmark: _Toc511943033]Table 41: SD- Any diagnostic test recommended
	
	Dump
	Control

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Not applicable
	14
	18.7
	11
	45.8

	
	Yes
	56
	74.7
	12
	50.0

	
	No
	5
	6.7
	1
	4.2

	
	Total
	75
	100.0
	24
	100.0




[bookmark: _Toc511942976]Figure 48: SD- Any diagnostic test recommended in dump area


[bookmark: _Toc511942977]Figure 49: SD- Any diagnostic test recommended in control area
Table 41 and Figure 48 & 49 elaborates that in the dump area 74% of people were prescribed with a diagnostic test while in control area 50% of the patients suffering from serious diseases were recommended to get some diagnostic test done. 

SD. Cost of Diagnostic Test
According to the results shown in Table 42 and Figure 50, the average cost of diagnostic test in dump area was Rs 472 and in control area, it was Rs 193. The total cost spent in dump area for diagnostic tests in Rs 35450 and in control area, it was Rs 4650. 

[bookmark: _Toc511943034]Table 42: SD- Cost of diagnostic tests
	Statistics

	SD. cost of Diagnostic test

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	472.67
	193.75

	
	Median
	
	450.00
	0.00

	
	Mode
	
	0
	0

	
	Sum
	
	35450
	4650




[bookmark: _Toc511942978]Figure 50: SD- Cost of diagnostic tests
According to the results shown in Table 42 and Figure 50, the average cost of diagnostic test in dump area was Rs 472 and in control area, it was Rs 193. The total cost spent in dump area for diagnostic tests in Rs 35450 and in control area, it was Rs 4650. 

SD. Transportation Cost from Home to Diagnostic Center
The results (Table 43 and Fig 51) show the average cost of transportation from home to diagnostic center in study area was Rs 144 and the total cost spent was Rs 10800. In control area, the average cost was Rs 92.92 and total cost was Rs 2230.
[bookmark: _Toc511943035]Table 43: SD- Transportation cost from home to diagnostic center
	Statistics

	SD. transportation cost from home to diagnostic center

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	144.00
	92.92

	
	Median
	
	100.00
	0.00

	
	Mode
	
	0
	0

	
	Sum
	
	10800
	2230




[bookmark: _Toc511942979]Figure 51: SD- Transportation cost from home to diagnostic center
The results (Table 43 and Fig 51) show the average cost of transportation from home to diagnostic center in study area was Rs 144 and the total cost spent was Rs 10800. In control area, the average cost was Rs 92.92 and total cost was Rs 2230.

SD. Total Time Spent (travelling + waiting) for Diagnostic Test
Table 44 and Figure 52 indicates that in dump area, the respondents said average time spent for diagnostic test was 664.53 minutes and total time spent was 49840 minutes. In control area, average time spent was 127.08 minutes and total time spent was 3050 minutes. 

[bookmark: _Toc511943036]Table 44: SD- Total time spent for diagnostic test
	Statistics

	SD. total time spend (travelling + waiting ) for diagnostic test

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	664.53
	127.08

	
	Median
	
	60
	80.00

	
	Mode
	
	0
	0

	
	Sum
	
	49840
	3050




[bookmark: _Toc511942980]Figure 52: SD- Total time spent for diagnostic test
Table 44 and Figure 52 indicates that in dump area, the respondents said average time spent for diagnostic test was 664.53 minutes and total time spent was 49840 minutes. In control area, average time spent was 127.08 minutes and total time spent was 3050 minutes. 

SD. Total Cost of Medication
According to the results in Table 45 and Figure 53, in dump area, average cost of medication was reported as Rs 363.35 and total amount spent for purchasing the medicines for serious disease was Rs 27251. In control area, average cost was Rs 529.17 and total amount spent was about Rs 12700. 

[bookmark: _Toc511943037]Table 45: SD- Total cost of medication
	Statistics

	SD. total cost of medication

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	363.35
	529.17

	
	Median
	
	300
	400.00

	
	Mode
	
	200
	0

	
	Sum
	
	27251
	12700




[bookmark: _Toc511942981]Figure 53: SD- Total cost of medication
According to the results in Table 45 and Figure 53, in dump area, average cost of medication was reported as Rs 363.35 and total amount spent for purchasing the medicines for serious disease was Rs 27251. In control area, average cost was Rs 529.17 and total amount spent was about Rs 12700. 

SD. Total Transportation Cost from Home to Drug Store
The above results in Table 46 and Figure 54 depicts how much cost was spent in transportation from home to drug store. It indicates that in dump area, average cost was Rs 134.27 and in control it was Rs 73.75. On the other hand, the total amount spent in dump and control area was Rs 10070 and Rs 1770 respectively.  

[bookmark: _Toc511943038]Table 46: SD- Total transportation cost from home to drug store
	Statistics

	SD. total transportation cost from home to drug store

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	134.27
	73.75

	
	Median
	
	50.0
	50.00

	
	Mode
	
	50
	0

	
	Sum
	
	10070
	1770




[bookmark: _Toc511942982]Figure 54: SD- Total transportation cost from home to drug store
The above results in Table 46 and Figure 54 depicts how much cost was spent in transportation from home to drug store. It indicates that in dump area, average cost was Rs 134.27 and in control it was Rs 73.75. On the other hand, the total amount spent in dump and control area was Rs 10070 and Rs 1770 respectively.  

SD. Total Food and Accommodation Cost when Hospitalized
Table 47 & 48 and Figure 55 above shows the food and accommodation cost when patients were hospitalized. In dump area, the mean food cost was Rs 229.33 and total cost spent for food was Rs 17200, the mean accommodation cost was Rs 2000.67 and total accommodation cost was Rs 24230. In control area, the mean food cost came out as Rs 495.83 and total cost was Rs 11900. The mean accommodation cost in control area was Rs 1800.33 and total cost spent was Rs 18540. 

[bookmark: _Toc511943039]Table 47: SD- Total food cost when hospitalized
	Statistics

	SD. total food cost when hospitalized 

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	229.33
	495.83

	
	Median
	
	0.00
	0.00

	
	Mode
	
	0
	0

	
	Sum
	
	17200
	11900



[bookmark: _Toc511943040]Table 48: SD- Total accommodation cost when hospitalized
	Statistics

	SD. total accommodation cost when hospitalized 

	Area
	
	
	Dump area
	Control area

	
	N
	Valid
	200
	200

	
	
	Missing
	0
	0

	
	Mean
	
	2000.67
	1800.32

	
	Median
	
	0.00
	0.00

	
	Mode
	
	0
	0

	
	Sum
	
	24230
	18540




[bookmark: _Toc511942983]Figure 55: SD- Total food and accommodation cost when hospitalized

Table 47 & 48 and Figure 55 above shows the food and accommodation cost when patients were hospitalized. In dump area, the mean food cost was Rs 229.33 and total cost spent for food was Rs 17200, the mean accommodation cost was Rs 2000.67 and total accommodation cost was Rs 24230. In control area, the mean food cost came out as Rs 495.83 and total cost was Rs 11900. The mean accommodation cost in control area was Rs 1800.33 and total cost spent was Rs 18540. 








ii. [bookmark: _Toc511943950]Serious Diseases- t-Test
iii. In case of serious diseases SD the significant values of Levene’s test for all variables came out less than 0.05 except for the following variables measured; total bill paid to the hospital, transportation cost, any diagnostic test recommended and total food cost when hospitalized. Therefore, this showed that these four variable violated the postulation of total variance assumed so for these variable significant value of “equal variance not assumed” was taken into consideration. 
iv. While on the other hand for all other variables, including; types of diseases suffered, average of days suffered when ill, where was medical advice obtained from, number of people hospitalized for the disease, average number of days hospitalized, no. of family members accompanied, cost of diagnostic test, transportation cost from home to diagnostic center, total time spent (traveling+ waiting) for the  diagnostic test, total cost of medication and total transportation cost from home to drug store the significant value of “equal variance assumed” was considered. 

[bookmark: _Toc511943041]Table 49: Serious Diseases- t- Test
	
	Levene's Test for Equality of Variances
	t-test for equality of mean 

	
	F
	Sig.
	t
	Sig. (1-tailed)
	95% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	SD. types of diseases suffered
	Equal variances assumed
	107.718
	.000
	5.983
	.000
	.339
	.671

	
	Equal variances not assumed
	
	
	5.983
	.000
	.339
	.671

	SD. average of days suffered when ill
	Equal variances assumed
	166.288
	.000
	6.931
	.000
	5.974
	10.706

	
	Equal variances not assumed
	
	
	6.931
	.000
	5.969
	10.711

	SD. where was medical advice obtained from
	Equal variances assumed
	79.539
	.000
	5.294
	.000
	.228
	.497

	
	Equal variances not assumed
	
	
	5.289
	.000
	.228
	.498

	SD. number of people hospitalized for the disease
	Equal variances assumed
	36.038
	.000
	2.901
	.002
	.027
	.143

	
	Equal variances not assumed
	
	
	2.901
	.002
	.027
	.143

	SD. average number of days hospitalized
	Equal variances assumed
	19.944
	.000
	2.248
	.0125
	.058
	.862

	
	Equal variances not assumed
	
	
	2.248
	.0125
	.057
	.863

	SD. total bill paid to the hospital
	Equal variances assumed
	2.445
	.119
	.800
	.212
	-304.788
	722.659

	
	Equal variances not assumed
	
	
	.794
	.214
	-309.265
	727.137

	SD. transportation cost
	Equal variances assumed
	3.646
	.057
	1.032
	.1515
	-42.293
	135.830

	
	Equal variances not assumed
	
	
	1.031
	.1515
	-42.461
	135.998

	SD. no. of family members accompanied
	Equal variances assumed
	10.294
	.001
	1.624
	.0525
	-.013
	.137

	
	Equal variances not assumed
	
	
	1.620
	.053
	-.013
	.137

	SD. any diagnostic test recommended
	Equal variances assumed
	3.562
	.060
	-.927
	.177
	-11.602
	4.165

	
	Equal variances not assumed
	
	
	-.930
	.177
	-11.606
	4.169

	SD. cost of diagnostic test
	Equal variances assumed
	90.788
	.000
	5.392
	.000
	105.437
	226.455

	
	Equal variances not assumed
	
	
	5.381
	.000
	105.189
	226.703

	SD. transportation cost from home to diagnostic center
	Equal variances assumed
	53.777
	.000
	4.332
	.000
	24.944
	66.392

	
	Equal variances not assumed
	
	
	4.316
	.000
	24.826
	66.510

	SD. total time spent (traveling+ waiting) for diagnostic test (minutes)
	Equal variances assumed
	13.796
	.000
	2.123
	.017
	18.026
	469.618

	
	Equal variances not assumed
	
	
	2.091
	.019
	13.863
	473.782

	SD. total cost of medication
	Equal variances assumed
	15.312
	.000
	2.968
	.0015
	28.787
	141.723

	
	Equal variances not assumed
	
	
	2.968
	.0015
	28.782
	141.728

	SD. total transportation cost from home to drug store
	Equal variances assumed
	16.425
	.000
	2.763
	.003
	12.192
	72.308

	
	Equal variances not assumed
	
	
	2.763
	.003
	12.110
	72.390

	SD. total food cost when hospitalized
	Equal variances assumed
	.974
	.324
	.548
	.292
	-68.585
	121.585

	
	Equal variances not assumed
	
	
	.548
	.292
	-68.587
	121.587

	SD. total accommodation cost when hospitalized
	Equal variances assumed
	12.655
	.000
	1.768
	.039
	-7.752
	146.232

	
	Equal variances not assumed
	
	
	1.768
	.0395
	-7.987
	146.467



In case of serious diseases SD the significant values of Levene’s test for all variables came out less than 0.05 except for the following variables measured; total bill paid to the hospital, transportation cost, any diagnostic test recommended and total food cost when hospitalized. Therefore, this showed that these four variable violated the postulation of total variance assumed so for these variable significant value of “equal variance not assumed” was taken into consideration. 
While on the other hand for all other variables, including; types of diseases suffered, average of days suffered when ill, where was medical advice obtained from, number of people hospitalized for the disease, average number of days hospitalized, no. of family members accompanied, cost of diagnostic test, transportation cost from home to diagnostic center, total time spent (traveling+ waiting) for the  diagnostic test, total cost of medication and total transportation cost from home to drug store the significant value of “equal variance assumed” was considered. 
Looking at the significant T values it is concluded that;
· There was a non-significant difference in total bill paid to the hospital to treat serious diseases in control area and dump area in 1 year, as the p-value 0.214 > 0.05.
· Since the p-value 0.1515 > 0.05, there was a non-significant difference found in the transportation cost to the medical facility in between study area and control area.
· Neither was there any significant difference found in the no. of family members who accompanied the patient to the doctor. as the p-value 0.0525> 0.05
· The difference was also non-significant for the food cost (p-value 0.292 > 0.05) 
· Whereas, according to the p- value  0.000 < 0.05, there was a significant difference in the type of serious diseases that people were suffering in study area from that being suffered in control area.
· Likewise, significant difference was also found in the average number of days suffered in both areas as the p-value 0.000 < 0.05. The average number of days suffered were higher in study area while less in control area. 
· This further showed in results that the mean number of people who were hospitalized (the p- value 0.002 < 0.05) and average number of days of hospitalization (the p- value 0.0125 < 0.05) had significant difference in between dump and control area. Both the mean number of people hospitalized and average number of days of hospitalization were more in study area in comparison to control area. 
· The difference between the medical advice being obtained by people from both the areas i.e. dump and control was significant as the p- value 0.000 < 0.05
· The total cost of medication (the p- value 0.0015 < 0.05) and cost of diagnostic tests (the p-value 0.000 < 0.05) had a significant difference in between control area and study area with cost being higher for people in study area and low for the people residing in  control area. 
· The transportation cost from the residential areas to the drug store (the p- value 0.003 < 0.05) and diagnostic center (the p- value 0.000 < 0.05) varied between both the areas with a significant difference. The cost was again higher in study area as compared to control area. 
· Total time spent in hospital for diagnostic tests (the p- value 0.017 < 0.05) also varied in both areas with a significant difference. It was more in study area while less in control area. 
Hence, there was a non-significant difference found between some variable such as for the bill paid to the hospital to treat the diseases, the transportation cost from home to the medical facility, number of family members accompanied and the food cost. On the other hand there was statistically significant difference observed between types of diseases suffered, average number of days suffered, the number of people hospitalized, number of days of hospitalization, where are medical advice obtained from, the cost of medication and diagnostic tests, transportation cost to drug store and diagnostic center, and total time spent in hospital and for diagnostic tests. All the above mentioned costs and other factors were higher for people residing in study area in comparison to control area. 


5.5. [bookmark: _Toc511943951]PERFORMANCE/ NO. OF WORK OR SCHOOL DAYS LOST
Preamble?
i. [bookmark: _Toc511943952]Adults- Descriptive statistics   
Preamble?
Effect of Illness on Work
The results in Table 50 and Figure 56 show that was work affected due to illness or not. In study area 31.5% said “yes” while 3.5% said “no” however in control area 24.5% said “yes” and 2.5% said “no”. 

[bookmark: _Toc511943042]Table 50: Work affected due to illness
	
	Dump
	Control

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Not applicable
	130
	65.0
	145
	72.5

	
	Yes
	63
	31.5
	49
	24.5

	
	No
	7
	3.5
	5
	2.5

	
	Total
	200
	100.0
	200
	100




[bookmark: _Toc511942984]Figure 56: Work affected due to illness in dump area and control area
     
The above results in Table 50 and Figure 56 show that was work affected due to illness or not. In study area 31.5% said “yes” while 3.5% said “no” however in control area 24.5% said “yes” and 2.5% said “no”. 

Number of Early Leaves and Workdays Lost due to Illness
The results (Table 51, 52 and Fig 57) show that in study area 65 early leaves and 311 days were taken off by 600 adults in a year. In control area, 624 adults took 54 early leaves and 178 off days due to illness 

[bookmark: _Toc511943043]Table 51: Number of early leaves lost due to illness
	
	Number of early leaves due to illness

	
	Dump
	Control 

	N
	Valid
	200
	200

	
	Missing
	0
	0

	Mean
	.33
	0.27

	Median
	.00
	0.00

	Mode
	0
	0

	Sum
	66
	54


  
[bookmark: _Toc511943044]Table 52: Number of workdays lost due to illness
	
	Number of work days lost due to illness

	
	Dump
	Control 

	N
	Valid
	200
	200

	
	Missing
	0
	0

	Mean
	1.56
	0.89

	Median
	.00
	0.00

	Mode
	0
	0

	Sum
	311
	178




[bookmark: _Toc511942985]Figure 57: Number of early leaves and workdays lost due to illness

The results above (Table 51, 52 and Fig 57) show that in study area 65 early leaves and 311 days were taken off by 600 adults in a year. In control area, 624 adults took 54 early leaves and 178 off days due to illness 






Performance at Work When Ill
The Figures 58, 59 and Table 53 above indicate the level of performance at work when ill. It show in study area 16% said “poor”, 8% said satisfactory, 11% said very poor, 3% said as usual and rest 62% were people who did not get ill. In control area, 73% did not get ill, 13% said satisfactory, 11% said poor, 2% very poor and 1% as usual.  


[bookmark: _Toc511943045]Table 53: Performance at work when ill
	
	Dump
	Control

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Not applicable
	123
	61.5
	146
	73.0

	
	Very poor
	21
	10.5
	4
	2.0

	
	Poor
	31
	15.5
	23
	11.5

	
	Satisfactory
	17
	8.5
	25
	12.5

	
	As usual
	7
	3.5
	2
	1.0

	
	Total
	200
	100.0
	200
	100.0





[bookmark: _Toc511942986]Figure 58: Performance at work when ill in Dump area

   
[bookmark: _Toc511942987]Figure 59: Performance at work when ill in control area

The Figures 58, 59 and Table 53 above indicate the level of performance at work when ill. It show in study area 16% said “poor”, 8% said satisfactory, 11% said very poor, 3% said as usual and rest 62% were people who did not get ill. In control area, 73% did not get ill, 13% said satisfactory, 11% said poor, 2% very poor and 1% as usual.  







ii. [bookmark: _Toc511943953]Children- Descriptive statistics

Effect of Illness on School 
The results (Table 54 and Fig 60) show that was school affected due to illness or not. In study area, 58% were either not children or not school going, rest 33% said “yes” and 9% said no. In control area 75% were either not children or not school going. Amongst the rest 18% said “yes” and 7% said “no”.

[bookmark: _Toc511943046]Table 54: School affected due to illness
	
	Dump area 
	Control area 

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	not applicable
	117
	58.5
	150
	75

	
	yes
	65
	32.5
	36
	18

	
	no
	18
	9
	14
	7

	
	Total
	200
	100.0
	200
	100




[bookmark: _Toc511942988]Figure 60: School affected due to illness
The above results (Table 54 and Fig 60) show that was school affected due to illness or not. In study area, 58% were either not children or not school going, rest 33% said “yes” and 9% said no. In control area 75% were either not children or not school going. Amongst the rest 18% said “yes” and 7% said “no”.

Number of Early Leaves and School Days Missed due to Illness
The results in Table 55, 56 and Figure 61 show that in study area 105 early leaves and 897 days were taken off by 460 children in a year. In control area, 472 children took 22 early leaves and 148 off days due to illness.

[bookmark: _Toc511943047]Table 55: Number of early leaves from school due to illness
	
	Number of early leaves due to illness

	
	Dump
	Control 

	N
	Valid
	200
	200

	
	Missing
	0
	0

	Mean
	.53
	0.11

	Median
	.00
	0.00

	Mode
	0
	0

	Sum
	105
	22



[bookmark: _Toc511943048]Table 56: Number of school days missed due to illness
	
	Number of school days missed due to illness

	
	Dump
	Control 

	N
	Valid
	200
	200

	
	Missing
	0
	0

	Mean
	4.49
	0.74

	Median
	.00
	0.00

	Mode
	0
	0

	Sum
	897
	148




[bookmark: _Toc511942989]Figure 61: Number of early leaves and school days missed due to illness
	
The results above in Table 55, 56 and Figure 61 show that in study area 105 early leaves and 897 days were taken off by 460 children in a year. In control area, 472 children took 22 early leaves and 148 off days due to illness.









Performance at School when Ill
The Figures 62 & 63 and Table 57 above indicate the level of performance at school when ill. It show in study area 16% said “very poor”, 15% said poor, 7% said as usual, 6% said satisfactory and rest 56% were either not school going  or who did not get ill. In control area, 75% were either not children or they did not get ill, 12% said poor, 7% said very poor, 5% poor and 1% as usual.  

[bookmark: _Toc511943049]Table 57: Performance at school when ill
	
	Dump area
	Control area

	
	Frequency
	Percent
	Frequency
	Percent

	Valid
	Not applicable
	114
	57.0
	150
	75.0

	
	Very poor
	33
	16.5
	15
	7.5

	
	Poor
	31
	15.5
	24
	12.0

	
	Satisfactory
	11
	5.5
	10
	5.0

	
	As usual
	9
	4.5
	1
	0.5

	
	Total
	200
	100.0
	200
	100.0




[bookmark: _Toc511942990]Figure 62: Performance at school when ill in dump area


[bookmark: _Toc511942991]	Figure 63: Performance at school when ill in control area	

The Figures 62 & 63 and Table 57 above indicate the level of performance at school when ill. It show in study area 16% said “very poor”, 15% said poor, 7% said as usual, 6% said satisfactory and rest 56% were either not school going  or who did not get ill. In control area, 75% were either not children or they did not get ill, 12% said poor, 7% said very poor, 5% poor and 1% as usual.  


















5.6. [bookmark: _Toc511943954]DEATH CASES
Preamble?
Number of Death Cases
The table 58 and figure 64 shows that the reported number of death cases in both dump and control area were zero i.e. no one suffered fatality in last year due to the prevailing diseases. 	Comment by Usman: There is no need of table and figure if data is zero

[bookmark: _Toc511943050]Table 58: Number of Death Cases
	
	Number of Death Cases

	
	Dump
	Control 

	N
	Valid
	200
	200

	
	Missing
	0
	0

	Mean
	0.00
	0.00

	Median
	0.00
	0.00

	Mode
	0
	0

	Sum
	0
	0




[bookmark: _Toc511942992]Figure 64: Number of death cases in dump and control area	Comment by Usman: Why this table

The table 58 and figure 64 shows that the reported number of death cases in both dump and control area were zero i.e. no one suffered fatality in last year due to the prevailing diseases. 
5.7. [bookmark: _Toc511943955]CROSS TABULATION AND CHI-SQUARE

RD. Types of diseases suffered * Area where survey was conducted/ distance of study area from the dumpsite
Chi-square analysis is carried out to assess the dependence of dependent variables on independent variables. In this study it was conducted to check the whether the type of diseases (regular and serious) were dependent on the type of areas or not. The results of chi-square cross tabulation and symmetric measures for regular diseases are shown in the tables 59, 60 and 61 respectively. 


[bookmark: _Toc511943051]Table 59: RD- Cross Tabulation
	
	Area where survey was conducted
	Total

	
	Dump area
	Control area
	

	RD. types of diseases suffered
	No disease
	Count
	27a
	85b
	112

	
	
	Expected Count
	56.0
	56.0
	112.0

	
	Skin disease
	Count
	50a
	25b
	75

	
	
	Expected Count
	37.5
	37.5
	75.0

	
	Eye irritation
	Count
	42a
	13b
	55

	
	
	Expected Count
	27.5
	27.5
	55.0

	
	Respiratory
	Count
	25a
	18a
	43

	
	
	Expected Count
	21.5
	21.5
	43.0

	
	Diarrhea
	Count
	39a
	39a
	78

	
	
	Expected Count
	39.0
	39.0
	78.0

	
	Fever
	Count
	17a
	18a
	35

	
	
	Expected Count
	17.5
	17.5
	35.0

	Total
	Count
	200
	200
	400

	
	Expected Count
	200.0
	200.0
	400.0

	Each subscript letter denotes a subset of Area where survey was conducted categories whose column proportions do not differ significantly from each other at the .05 level.





[bookmark: _Toc511943052]Table 60: RD- Chi Square Test
	
	Value
	df
	Assumption. Sig. (2-sided)

	Pearson Chi-Square
	56.828a
	6
	.000

	Likelihood Ratio
	60.080
	6
	.000

	Linear-by-Linear Association
	4.032
	1
	.045

	N of Valid Cases
	400
	
	

	a. 2 cells (14.3%) have expected count less than 5. The minimum expected count is 1.00.



[bookmark: _Toc511943053]Table 61: RD- Symmetric Measures
	
	Value
	Approx. Sig.

	Nominal by Nominal
	Phi
	.377
	.000

	
	Cramer's V
	.377
	.000

	N of Valid Cases
	400
	



Chi-square analysis is carried out to assess the dependence of dependent variables on independent variables. In this study it was conducted to check the whether the type of diseases (regular and serious) were dependent on the type of areas or not. The results of chi-square cross tabulation and symmetric measures for regular diseases are shown in the tables 59, 60 and 61 respectively. 
Results of cross tabulation in Table 59 indicated that there was a difference in the expected count and analyzed count. To analyze whether the difference was significant or not, chi-square analysis table was taken into consideration. From chi-square (Table 60), it became clear that the assumption of chi-square was not violated as 14.3% cells have expected count less than 5. It was also observed from the table that Pearson chi-square value (56.828) was significant as p- value was less than 0.05. This demonstrated that the dependent variable was dependent on independent variable i.e. R.D type of diseases suffered depends on the type of area or the distance of study area from the dumpsite. 
Further to check the effect size “phi analysis” was taken into consideration as the table is of 2/2, value of phi is 0.3, which means effect was medium (0.1: small, 0.3: medium, 0.5: high). Hence, the area of study/ distance from dumpsite moderately affected the R.D type of diseases suffered. 












SD. Types of diseases suffered * Area where survey was conducted/ distance of control area from dumpsite
The Tables 62, 63 and 64 show the results of chi-square, cross tabulation and symmetric measures for serious diseases. In order to check whether SD. Types of diseases depend on the area or not cross tabulation e analysis was done. According to the results shown in table 61, there was a difference observed in the expected count and analyzed count. To analyze whether the difference was significant or not, chi-square table 63 was analyzed. As expected count i.e. 0.0% was less than 5, it indicated that the assumption of chi-square was not violated. It was also observed from the analysis that chi-square value is significant as p- value was less than 0.05. These results indicated that SD. Type of diseases depend upon the area of study/ distance of control area from dumpsite. In order to check the dependency (effect size) “phi analysis” was taken into consideration. 0.328 at p 0.00 showed that SD type of diseases/ distance of control area from dumpsite depend moderately on area. 

[bookmark: _Toc511943054]Table 62: SD- Cross Tabulation
	
	Area where survey was conducted
	Total

	
	Dump area
	Control area
	

	SD. types of diseases suffered
	No disease
	Count
	125a
	176b
	301

	
	
	Expected Count
	150.5
	150.5
	301.0

	
	Typhoid
	Count
	25a
	15a
	40

	
	
	Expected Count
	20.0
	20.0
	40.0

	
	Malaria
	Count
	34a
	2b
	36

	
	
	Expected Count
	18.0
	18.0
	36.0

	
	Dengue fever
	Count
	16a
	7a
	23

	
	
	Expected Count
	11.5
	11.5
	23.0

	Total
	Count
	200
	200
	400

	
	Expected Count
	200.0
	200.0
	400.0

	Each subscript letter denotes a subset of Area where survey was conducted categories whose column proportions do not differ significantly from each other at the .05 level.










[bookmark: _Toc511943055]Table 63: SD- Chi Square Test
	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	43.107a
	3
	.000

	Likelihood Ratio
	49.286
	3
	.000

	Linear-by-Linear Association
	32.920
	1
	.000

	N of Valid Cases
	400
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 11.50.


[bookmark: _Toc511943056]Table 64: SD- Symmetric Measures
	
	Value
	Approx. Sig.

	Nominal by Nominal
	Phi
	.328
	.000

	
	Cramer's V
	.328
	.000

	N of Valid Cases
	400
	



The above Tables 62, 63 and 64 show the results of chi-square, cross tabulation and symmetric measures for serious diseases. In order to check whether SD. Types of diseases depend on the area or not cross tabulation e analysis was done. According to the results shown in table 61, there was a difference observed in the expected count and analyzed count. To analyze whether the difference was significant or not, chi-square table 63 was analyzed. As expected count i.e. 0.0% was less than 5, it indicated that the assumption of chi-square was not violated. It was also observed from the analysis that chi-square value is significant as p- value was less than 0.05. These results indicated that SD. Type of diseases depend upon the area of study/ distance of control area from dumpsite. In order to check the dependency (effect size) “phi analysis” was taken into consideration. 0.328 at p 0.00 showed that SD type of diseases/ distance of control area from dumpsite depend moderately on area. 

5.8. [bookmark: _Toc511943956]COST OF ILLNESS 
Preamble?
Direct Cost of Illness
Table 65 displays the parameters the compute the direct cost of illness. It shows the annual and mean costs of each parameter over the year. 

[bookmark: _Toc511943057]Table 65: Display of parameters of direct cost of illness
	DIRECT COST OF ILLNESS

	PARAMETERS 
	TOTAL ANNUAL COST/RS
	MEAN COST/RS

	R.D Total fee paid for all the visits
	67950* 4 = 271800
	339.75* 4 = 1359

	R.D Transportation cost
	46670* 4 = 186680
	233.35* 4 =  933.4

	S.D Total bill paid to the hospital
	89200
	1189.33

	S.D Transportation cost
	20600
	274

	S.D Cost of diagnostic tests
	35450
	472.67

	S.D Transportation cost from home to diagnostic center
	10800
	144


	S.D Total cost of medication
	27251
	363.35


	S.D Total transportation cost from home to drug store
	10070
	134.27


	S.D Food cost
	17200

	229.33


	S.D Accommodation cost
	14000
	186.67



Table 65 displays the parameters the compute the direct cost of illness. It shows the annual and mean costs of each parameter over the year. 
Direct Cost of Illness per Year
Discussion?
Direct COI = R.D total fee paid for all the visits + R.D transportation cost + 
S.D total bill paid to the hospital + S.D transportation cost + 
S.D cost of diagnostic tests + S.D transportation cost from home to diagnostic center + 
S.D total cost of medication + S.D total transportation cost from home to drug store + 
S.D food cost + S.D accommodation cost
= (67950* 4) + (46670* 4) + 89200 + 20600 + 35450 + 10800 + 27251 + 10070 + 17200      + 14000
= 271800 + 186680 + 89200 + 20600 + 35450 + 10800 + 27251 + 10070 + 17200 +         14000
= Rs 683051 per year

Direct Cost of Illness per family/Year
Discussion?
Direct COI = R.D total fee paid for all the visits + R.D transportation cost + 
S.D total bill paid to the hospital + S.D transportation cost + 
S.D cost of diagnostic tests + S.D transportation cost from home to diagnostic center + 
S.D total cost of medication + S.D total transportation cost from home to drug store + 
         S.D food cost + S.D accommodation cost
        = (339.75* 4) + (233.35* 4) + 1189.33 + 274 + 472.67 + 144 + 363.35 + 134.27 + 229.33 +       
          186.67
       = 1359 + 933.4 + 1189.33 + 274 + 472.67 + 144 + 363.35 + 134.27 + 229.33 +       
          186.67
        = 5,518.35 per family/ year

Direct Cost of Illness per person/ Year
Discussion?
Direct COI = Cost per family/average family size
        = 5,518.35/5
        = Rs 1103.6 per person/ year













Indirect Cost of Illness	Comment by Usman: 
[bookmark: _GoBack]No discussion?
[bookmark: _Toc511943058]Table 66: Computation of Indirect Cost of Illness including Cost of Travel and Waiting Time
	INDIRECT COST OF ILLNESS

	COST OF TRAVEL + WAITING TIME

	Mean monthly income/ family (Rs)
	50200

	Mean no. of households earning
	1.72

	Mean value of 8 hours of labour (Rs)
	50200/ (1.72*30) = 972

	Value of 1 hour of labour (Rs)
	972/8 = 122

	
	

	RD. Total time spent at doctor for 3 months (min)
	35180

	RD. Total time spent at doctor for 1 year (min)
	140720

	RD. Total time spent at doctor (hours)
	140720/60 = 2345

	Total annual cost of waiting + travel time at doctor (Rs)
	2345* 122 = 286090

	Total number of people who suffered from regular disease in 3 months
	207

	Total number of people who suffered from regular disease in 1 year
	207* 4 = 828

	Total annual cost of waiting + travel time at doctor per person (Rs)
	286090/ 828 = 345.5

	

	SD. Total time spent for diagnostic test (min)
	4980

	SD. Total time spent for diagnostic test (hour)
	4980/ 60 = 83

	Total annual cost of waiting  + travel time for diagnostic test (Rs)
	83* 122 = 10126

	Total number of people prescribed for diagnostic test
	56

	Total annual cost of waiting  + travel time for diagnostic test per person (Rs)
	10126/ 56 = 180.8

	

	Total waiting + travel time cost (Rs/ year/ person)
	Total annual cost at doctor + total annual cost for diagnostic test = 345.5 + 180.8 = 526..3



Table 67 shows the computation of indirect cost of illness leading from the travel and waiting time, which came out Rs 526.3 per year/ person.  First section of the table shows the calculation of value of one hour of labour. The other two sections of table shows the cost of travel and waiting time for regular and serious diseases respectively which were worked out by converting the total time spent in minutes into hours and further multiplying it with the value of one hour of labour. Adding the two costs gave the final total waiting and travel time cost. 

[bookmark: _Toc511943059]Table 67: Computation of Indirect Cost of Illness including Cost of Time Lost
	INDIRECT COST OF ILLNESS

	COST OF TIME LOST

	Mean monthly income (Rs)
	50200

	Mean no. of households earning
	1.72

	Value of 8 hours/ 1 day of labour (Rs)
	50200/ (1.72*30) = 972

	WORK DAYS LOST DUE TO  ILLNESS

	Total number of work days lost 
	311

	Total cost of work days lost  (Rs/year)
	311* 972 = 302292

	Total number of people earning in dump area
	344

	Total cost of work days lost due to illness (Rs/ year/ person)
	302292/ 344 = 878

	SCHOOL DAYS LOST DUE TO ILLNESS

	Total number of school days lost
	897

	Average school fee (Rs)
	500

	Total cost of school days lost (Rs/ year)
	897* 500 = 448500

	Total number of children acquiring education 
	460

	Total cost of school days lost due to illness (Rs/ year/ person)
	717600/560 = 975

	

	Total cost of time lost due to illness (Rs/ year/ person)
	Total cost of work days lost + total cost of school days missed = 878 + 975 = 1553



Table 67 illustrates the computation of indirect cost of illness that leads from time lost during illness. The time lost happens from either work days lost or school days missed. Work days lost was calculated by multiplying number of workdays lost by value of one day of labour and further dividing the value by the number of people earning in the area. Thus, the cost of work days lost came out Rs 878. Likewise, cost of school days missed was calculated by multiplying the number of school days lost by average school fee and dividing it by the number of children acquiring education. Hence, the cost of school days missed came out Rs 975. Lastly, by adding the two costs of work days lost and school days missed the total cost of time lost due to illness came out Rs 1553. 

Indirect COI= Total waiting + travel time cost + Total cost of time lost 
       = 526 + 1553 
       = Rs 2079 per person/ year
Total Cost of Illness
Total COI per family = Total direct COI + Total indirect COI
= 5,518.35 + 2079 
= 7597.35 per family/ year

Total COI per person= Total direct COI + Total indirect COI
    = 1103.6 + 2079
    = Rs 3182.6 per person/ year

Socio-economic Impact
Socio-economic impact = COI + Cost of death
			    = 3182.6 + 0
		     	    = 3182.6 per person/ year








6. [bookmark: _Toc511943957]DISCUSSION 
The work reported in this thesis was conducted to analyze the socio-economic impacts of the diseases caused by open dumping of MSW. Multiple environmental aspects of the effects leading from open dumping of solid waste on human beings were studied. A holistic approach was adopted by making comparisons between the study area and control area to achieve the objectives of the study. 
It was deemed that the two areas observe similar geographic and socio-economic conditions. Thus, the first section of the questionnaire was designed to gather such particulars of the respondents that ensure this stability between the two areas. The results showed consistency in most of the factors with only minor differences (if any).  These included the number of years of living, ownership of the house, average household size, total households, number of adults, number of children, number of people educated, level of education, number of households earning and the total household income, all these factors showed uniformity in them. However, a slight difference was observed in a few factors like house rent where most people (47%) from dump area were paying a rent of Rs 8000-13000 while, in control area about 38% of respondents quoted Rs 14000- 19000 of rent. This might be referring to the fact that people in control area might be slightly better off as compared to those living in dump area. The other aspect that comes in front is the affordability factor. People might have opted this site of residency close to a dumpsite due to lower rents and property value. The type of occupations was another factor that showed a bit variation, as in dump area 50% of people were involved in salaried private enterprise while in control area majority of the people were found to have set their own small businesses, again explaining the capability of setting their own business setups . The summarized demographical results indicated that both the areas inhibit a population that belongs to lower socio-economic class with a mean monthly household income of about Rs 50,000. Majority of the people have been residing in these areas since last 13-15 years and 80- 85% of them own their houses. The average household size ranged between 5-6 individuals. Hence, interviewing about 200 families from each area in actual helped to gather a data of about 1100 individuals from each area within which about 650 were adults and 450 were children. In both areas, it was found that average four members of a family were acquiring education. From 1100 individuals in each area about 950 of them were educated however; the highest percentage of level of education acquired in both areas was matriculation. This lower level of education also indicated that the population was generally less well off. Average earning hands in these areas were two from each family and 340 individuals from 1100 were involved in earning their living. Hence, the overall analysis depicted that the population living in two areas shared common socio-economic and demographical situations and not much difference was encountered in between the two areas. Therefore, population at both the ends had more or less same standard of living
Initially a general perspective regarding open dumping and level of awareness regarding implications of mismanagement of waste of the target population was assessed. The response from the two groups of respondents varied a bit supporting the fact that the distance of both areas from the dumpsite was different hence, their views and perceptions also varied. The people close to the dumpsite stated odor as the most irritating factor of open dump. While in control area, odor appeared to be the least bothering aspect of open dump instead majority of the respondents indicated its aesthetics and the emanating health impacts as the most concerned factor. Similarly when people were inquired are you troubled from the nuisance odor from the MSW dump, a large group of respondents i.e. 71.5% said “yes most of the day” while 73% from the control area responded “no we live at a considerable distance”. Such a response gave a clear indication of the effect of distance on the impacts of MSW dump. Similarly, another study on a dumpsite in Manzini also talks about the spreading of obnoxious, unpleasant odor out of the open waste dumps (Salam Abul, 2010).
Though, it appeared that the majority of the population in both areas understood the importance of education and were acquiring education yet the illiteracy and unawareness about the harmful effects of the open dumping of solid waste became evident when the people were asked whether the living close to an open dump harmful for them or their family. In both areas, a mixed response was received there were a chunk of people who said they don’t know, a majority of people seemed confused by replying “not likely” or “somewhat likely”. Only a small percentage (18%) of people from area close to dumpsite accepted that it is very likely that living close to an open dump is harmful, relatively a greater percentage (52%) of people from control area acknowledged the harm of living close to mismanaged dumpsite.  Some questions and their responses made a clear distinction between study area and control area like “Is inviting people a problem due to your house locality?”, as 63% of people from the study area described it problematic sometimes while mostly people from control area said not at all, which explains the upshot of distance between the dumpsite and control area. 
The frequency of getting ill in the last month was very low in both areas. Mostly people from both groups said less often referring to zero times in a month. A very small percentage from control area replied often i.e. 6 times or more. 
Another misleading response from the respondents was related to the government concern towards the illness leading from open dump. Apart from agreeing and accepting that MSW dump is harmful to them and their families’ health, a mass proportion of people approved that government is paying attention to the illness resulting from the open waste dump. The percentage was lower in study area i.e. 46.5% as compared to that in control area i.e. 85%. May be this response was in correspondence to the waste collection activity. As in both study and control areas, 90.5% and 79.5% people stated that the waste is definitely collected at least once a week.  
Skin disease and diarrhea appeared as the most prevalent regular diseases in study and control area respectively. Similar results were found in a study carried out in Kerala, India where 21% of the affecting population was suffering from dermatological problems leading from waste dumps (Jayakrishnan et al, 2013) similar to 24% skin diseases in this research. In another study conducted in Dehli by Sarkar (2003) the population exposed to the open solid waste dump were suffering from the respiratory diseases appeared with the highest percentage i.e. 30% while in this research work 24% of people living close to the dumpsite were experiencing skin diseases that was the highest percentage. The reason for the variation in results of the two studies could be due to the difference in the places where factors other environmental conditions might be playing a major role in triggering the different kind of diseases. For instance the air quality of Dehli might also be another reason for respiratory disease being mostly prevalent. Other factors could be the nature of waste and other sanitary conditions. Diarrhea with the second highest percentage of 23% in study area is also an alarming percentage in comparison to 14.4% in “Younde” city of Cameron (Yongsi et al, 2008). The study explained improper MSW disposal contaminated the underground water streams with bacteria like faucal streptococcus and coliforms that eventually becomes the cause of spreading diarrhea cases (Yongsi et al, 2008).
Though the two most prevalent diseases in study and control area were same yet, the average number of days suffered in both areas differed. The time span of the diseases seemed to be prolonged in study area while in control area the recovery days were less. This is justified by the fact that in study area the distance with the dumpsite was less, which explains that the severity of illness would eventually be higher in study area as compared to control area. In both areas to treat the regular diseases, mostly patients preferred to visit nearby private doctors. Since the areas observed similar socioeconomic conditions, the average fee paid to the doctors was also same in both areas i.e. around Rs 300. However, looking at the transportation cost it is assumed, that people from study area have to travel a relatively longer distance to the private doctor, concluding that clinics of private doctors are at a distance from the study area. Hence, the patients have to spend more money to reach the doctor. Similarly, the travel and waiting time also differed slightly. In study area mean time spent is around 2 hours and 50 minutes while in control area it is about 1 hour and 20 minutes. 
t- Test for the regular diseases also indicated the difference between study/ dump area and control area. However, the difference in the impact of effects was more evident from the descriptive statistics and t- test results of serious diseases. 
The number of cases of serious diseases in last one year was far more in study area i.e. 111 as compared to the cases in control area i.e. 26 only, which explains the impact of distance and open waste dump on the health. The difference was also found in the type of prevailing serious diseases in both areas. In study, area more cases of malaria were diagnosed while in control area typhoid seemed to be a more problematic serious disease. Likewise, in an earlier study, the impacts of an open dumpsite, “Granville Brook” situated in the outskirts of Freetown city of Sierra Leone, over the nearby societies were assessed where, the results also showed the risk of catching malarial diseases was highest (Sankoh & Tran, 2013).
Similar to regular diseases, the recovery time in dump area even for serious diseases was more than that found in control area. On the other hand, unlike patients suffering from regular diseases, who preferred visiting to private doctors, the patients suffering from serious diseases opted for public service hospitals. Furthermore, due to the difference in the type and intensity of serious diseases in between study and control area the number of people hospitalized in last one year also differed. The rate was high in study area. The response for the bill paid to the hospital was somewhat similar for both areas. As mostly, people quoted zero or minimal amount as per the fact of “slip system” in public hospital. Yet, it was observed from the results that in some very serious cases the mean amount paid was high for people from control area as compared to dump area. This also explicates that people in control area could be doctor minded and had better awareness and access to medical facilities. However, the cumulative amount paid from the patients of study area was far greater than what was paid by the patients from control area mainly because of the difference in the number of cases of serious diseases in both areas, as the total number of cases in control area was only 26 compared to 111 cases in study area. As found before the distance of private doctors was longer from study area as compared to control area, it was also found that the distance of public hospitals from the study areas was also longer as the transportation cost was higher from study area as compared to control area. 
Further, considering the seriousness of the diseases in study area, a higher percentage 74% of people were recommended to get diagnostic tests done. While the percentage was lower in control area i.e. 50%. Similarly the cost of diagnostic tests, the transportation cost from home to the diagnostic center, travelling and waiting time spend for the diagnostic tests, transportation cost from home to drug store were all found higher for patients from study area in comparison to people from control area. This higher cost is mainly linked to the longer distance that patients from study area have to cover to reach to public hospitals. 
Unlike other costs the mean medication cost quoted by the people from dump area was lower than that stated by the people from control area however the total cost spend over the year was still higher for study area from the control area again because of the greater number of cases of study area in comparison to dump area.  Lastly, even the total food and accommodation cost paid over the year were found slightly higher in study area comparative to the control area. 
The results of t- test for serious diseases were in alliance with the above results. It further clarified that the significant difference was found in the type of diseases being suffered from their recovery time, the episodes of getting hospitalized, the costs (medication, diagnostic test) and the time spent whereas, the difference in other variables was not found significant such as in the bill paid, accommodation cost, food cost and transportation cost. 
Moreover, the other aspect of the study aimed to assess the impact of diseases over the work and school participation. It was assumed that diseases leads to work days lost and school days lost. The results of the survey therefore helped to simplify this assumption as majority of people from both areas agreed that their workdays and school days are affected due to illness. The comparison between the two areas showed that number of early leaves, workdays lost and school days lost were higher in study area, which is a clarification of the fact that the people living close to the dumpsite are more vulnerable to the diseases and other leading impacts of MSW. Moreover, the performance at work and school when ill was mostly poor. This was earlier also explained in a study by Freeman 1993, where he explained COI as the loss of productivity due to the illness. 
The analysis of the data shows that illness plays a major role in monthly income of individuals. Since a major chunk of income is spent monthly for treating the diseases. Further, meanwhile the workdays and labor hour lost also end up in cutting down of income. Not only the affected person misses his work but also the attendant has to miss workdays further reducing the household income. Moreover, in case of children, school days are missed and their school fee is still paid. Consequently, only a small amount of income remains that is invested effectively in rest of the household chores. 
The Cost of illness in this study turns out Rs 3182.6 per person/year and Rs 7597.35 per family/ year. For a family whose mean monthly income is Rs 50,200 and a yearly income Rs 602,400 spending this amount on health might not be feasible considering the family has to pay a yearly rent of Rs120, 000 and spend a reasonable amount on education and other routine chores. The results of this study can be compared by a study conducted in Younde, Cameron by Folefack on Nkolfoulou dumping site in which comparisons have been made in between people living close and far away from a dumpsite. The COI calculated was in the study was 926 Euros/year/person (Folefack, 2008). The difference can be explained by the dissimilarities in currencies, salaries, cost of medication and environmental conditions.   
The socio-economic impact was same as the COI i.e. Rs 3182.6 per person/ year as there were zero death cases reported by the respondents in the respective year of research. 
Another test “cross tabulation and chi-square” was conducted to check if the type of diseases suffered depends on the type of area or the distance from the dumpsite. The results indicates clearly that the prevalence of both regular and serious diseases moderately depends on the type of area i.e. study or control area or the distance of area from the dumpsite. 

















6.1. [bookmark: _Toc511943958]CONCLUSION
The objectives of this study were to conduct the socio-economic impact analysis of the diseases caused by the open dumping of municipal solid waste. The study reveals the detailed insight of how destructive a mismanaged, open dumpsite can be to human health. It also puts a spotlight on the economic and social loss emerging from an open dump. The piles of waste dumped at Mehmood Booti dumpsite are affecting the living standards and health conditions of the people living within the proximity of the dumpsite. The results of the study also indicated that study and control area observe similar demographical and socio-economic conditions yet the vulnerability to diseases in people of study area was higher and also there is a statistically significant difference found in most of the variables in between study and control area. Further, this study also proves that the type of area/ the distance of study area and control area from the dumpsite affects the types of diseases being suffered by the people. Moreover, odor appeared to be the most troubling issue for the people close to the dumpsite and malaria was the most prevalent serious disease that people were suffering from. The study proved that the cost of illness, which, came out as Rs 3182.6 per person/year and Rs 7597.35 per family/ year, is an underestimated cost of illness. Yet, a holistic approach must be devised to manage the issues uprising from the waste disposal to avoid any harm to environment and human health.  










6.2. [bookmark: _Toc511943959]RECOMMENDATIONS
1. Keeping in view the existing condition of Mehmoodbooti open dumpsite and its leading negative impacts, the management of MSW must be given an urgent priority 
2. Authorities should take immediate steps for closure of the dumpsite and consider adopting sustainable waste disposal systems such as sanitary landfills. (The government has recently begun taking measures to cover the dumpsite at Mehmood Booti. This point is recommended keeping in view the low maintenance level at the start of this research.)
3. Feasibility of options like fermentation of the waste and directly burning it to produce electricity from it must also be checked. 
4. Most of the existing laws and budget is planned and directed for the collection and transportation activities while, resource recovery and disposal appears to be the neglected part of waste management. Therefore, it is a wise recommendation for the law making bodies to formulate such waste management laws that extend to proper waste disposal as well.  
5. The public involvement, level of awareness and attitudes and perspectives towards waste pave a huge impact on the nature and waste quantity generated consequently, the importance and role of public involvement must be recognized as the major part of waste management system in Pakistan as well. Therefore, the involvement of layman or general population in matters like waste management must be given due importance to avoid environmental, social and economic inconvenience. 
6. In order to save the vulnerable population from the negative health impacts and reduce leading economic costs educating people about adopting waste reduction activities is very important and secondly switching towards environment friendly and less harmful waste disposal activities such as incineration of MSW in boilers to harness heat for different uses and passing the superheated steam through turbines to produce electricity, Fermentation of MSW to produce compost and methane, etc. and sanitary land filling and other the prime steps that need to be taken up. The ultimate advantage of taking up these actions will be the translation from economic losses to health benefits.
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[bookmark: _Toc511943961]ANNEXURE I
SOCIO-ECONOMIC ANALYSIS OF THE IMPACTS OF DISEASES CAUSED BY OPEN DUMPING OF SOLID WASTE
SURVEY- QUESTIONAIRE
LAHORE SCHOOL OF ECONOMICS
This study aims to comprehend the economic and health impacts emanating from the open waste dumps on the society residing close to the dumpsite in the city of Lahore. The ultimate goal of the study is to estimate the socio-economic impacts due to exposure to solid waste. 
NOTE: The information gathered from this survey will be only for academic purposes, the results of this study will be made a part of a student thesis. Answers will be anonym zed and personal information will be kept confidential and not disclosed to any party. 
 (
Name: _________________________________________
Area: 1. Dump area
2. Control area
Number of years living in this area: __________________
Complete address: ______________________________
___________________________________________
_
)




 (
Is your house owned/ rented?
Owned
Rented 
If rented, circle the approximate monthly rent
2,000- 7,000
c. 14,000- 19,000
8,000- 13,000
d. 2
0
,000 and above
)



MODULE (A): DEMOGRAPHICS + HOUSEHOLD MEMBERS INFORMATION
 (
Occupation:
1-Self-employed- own business
2- Salaried- govt. 
enterprise
3- Salaried- Private enterprise
4-Student 
5- Old/Handicapped
6- Unemployed
7- Others
) (
Relation to head:
Self/ Head
6- Grandchild
Spouse of Head
7- Father/Mother- in-law
Son/Daughter
8- Brother/Sister-in-law
Father/Mother
9- Servant/Employee
Brother/Sisters
10- Others
) (
Marital Status:
Married
Unmarried
Separated
Widowed
) (
Education:
Primary
Secondary
Matriculation
Masters 
)
	1.0
	1.1
	1.2
	1.3
	1.4
	1.5
	1.6
	1.7
	1.8
	1.9

	S.No
	First, please tell me the name of each person who usually lives here, starting with the head of the household.

	Is (name) male or female?

1 MALE
2 FEMALE
	How old is (name)?
(in complete years)

	What is the relationship of (name) to the head of household?

See code (if 10 – ‘other’ then specify relationship)
	What is the highest level of education (name) has completed?

See code
	What is the marital status of (name)?

See code
	What is the nature of (name) Occupation

See code
(if other, then specify occupation)

	What is  (name) average monthly Income (Rs.)

*Only to  be filled for employed members
	Total monthly household income (Rs)

*To be filled by interviewer 

	
	NAME 
	M           F
	AGE 
	RELATION 
	EDUCATION     
	YEARS
	MARITAL STATUS
	OCCUPATION 
	INCOME 
	TOTAL INCOME

	01
	
	1            2
	
	
	
	
	
	
	
	

	02
	
	1            2
	
	
	
	
	
	
	
	

	03
	
	1            2
	
	
	
	
	
	
	
	

	04
	
	1            2
	
	
	
	
	
	
	
	

	05
	
	1            2
	
	
	
	
	
	
	
	

	06
	
	1            2
	
	
	
	
	
	
	
	

	07
	
	1            2
	
	
	
	
	
	
	
	

	08
	
	1            2
	
	
	
	
	
	
	
	

	09
	
	1            2
	
	
	
	
	
	
	
	

	10
	
	1            2
	
	
	
	
	
	
	
	

	11
	
	1            2
	
	
	
	
	
	
	
	

	12
	
	1            2
	
	
	
	
	
	
	
	



MODULE (B): AWARENESS
2. Effects of open dumping of solid waste on you and your Family’s Health:
2.1. Which implication of a dumpsite irritates you and your family the most?
a) Odour
b) Aesthetically
c) Negative health impacts
d) Other (specify) ___________

2.2. Do you think living near to an open dump is harmful for you and your family health?
a) Very likely
b) Somewhat likely
c) Not likely
d) Don’t know

2.3. Is inviting people a problem due to your house locality i.e. near a dumpsite?
a) Often
b) Sometimes
c) Rarely
d) Not at all

2.4. Are you and your family troubled by the nuisance odor (bad smell) of the municipal solid waste dump?
a) Yes, most of the day
b) At certain times of the day
c) No, doesn’t smell at all
d) We live at considerable distance

2.5. How frequently did you get ill in the last month?
	Often 
	Sometime
	Rarely 
	Less often 

	6 and more
	3-5
	1-2
	0




2.6. Do you think illness is considered a problem for the people living near the open dumps by the local bodies/ government?
a) Yes
b) No
c) Don’t know

2.7. Where do you dispose-off household waste?
a) Dustbin
b) Container
c) Dumping ground
d) Other (specify) __________

2.8. What practices does the local authorities/govt./people adopt to dispose-off waste?
a) Burying/Burning
b) Throw it on streets
c) Collected for disposal at waste disposal sites. 
d) Other (specify)_______

2.9. How often the waste is collected for disposal by the local authorities?
a) Once a week
b) Once every two weeks
c) Once a month
d) Rarely
e) Never









MODULE (C): MORBIDITY + COST OF HEALTH
Regular diseases
	3.0
	3.1
	3.2
	3.3
	3.4
	3.5
	3.6
	3.7

	S.No.





	Name 

Copy names of all members of the household from 1.1 to below.
	Did (name) suffer from any of the following in last 3 month?

1- Skin disease
2- Eye irritation
3- Respiratory
4- Diarrhea 
5- Cholera
6-None (skip to 4.2)
	How many days (name) suffered?
	Did (name) seek any medical advice?

1- Yes
2- No (go to 3.6)

	Where did (name) obtain medical advice from?

1- Private doctor
2-Public hospital
3-Public dispensary
4-Others(specify)
	Why did (name) not seek medical advice?

1-No money
2-No medical facility close
3-Others (specify)
	What measures are you taking to prevent this from happening again?

1-None
2-Going for check up
3-taking medicine
4-Pest sprays
5-using special soap/lotions
6-Others(specify)

	
	NAME
	ILLNESS 
	DAYS
	YES      NO
	MEDICAL CARE
	NO MEDICAL CARE
	PREVENTIVE MEASURES

	01
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	02
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	03
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	04
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	05
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	06
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	07
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	08
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	09
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	10
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	11
	
	1    2    3    4    5    6  
	
	1            2
	
	
	

	12
	
	1    2    3    4    5    6  
	
	1            2
	
	
	


*Skip next table if no medical care has been taken

	4.0
	4.1
	4.2
	4.3
	4.4
	4.5
	4.6
	4.7

	S.No

	Name

Copy names of all members of household from 1.1 to below 
	Diseases 

Copy the regular diseases (name) has suffered in last 3  month from 3.2 to below 
	On how many days did
(name) visit the doctor last
ONE month?
	What was the fee paid
On each visit? (Rs)
	What was the total transportation cost from  home to the Doctor’s chambers? (Rs)


*Please note, if you used your own transport, mention approximate cost of transport
	How many of (name) family members
Accompanied (him/her)?


	What was the total time
spent (travel time +
Waiting time) in minutes?




	
	NAME
	DISEASES
	DAYS
	FEE
	TRANSPORTATION COST
	NO.            NAME
	TIME SPENT

	01
	
	
	
	
	
	
	

	02
	
	
	
	
	
	
	

	03
	
	
	
	
	
	
	

	04
	
	
	
	
	
	
	

	05
	
	
	
	
	
	
	

	06
	
	
	
	
	
	
	

	07
	
	
	
	
	
	
	

	08
	
	
	
	
	
	
	

	09
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	




Serious diseases
	5.0
	5.1
	5.2
	5.3
	5.4
	5.5
	5.6
	5.7

	S.No.
	Name  

Copy names of all members of the household from 1.1 to below.
	Did (name) suffer from any of the following in last 3 years?


1-Typhoid
2-Malaria
3-Dengue Fever
4-Others(specify)
5- None (skip to 5.2)
	How many days was (name) suffering from the disease?
	Did (name) seek any medical advice?

1- Yes
2- No (go to 4.6)


	Where did (name) obtain medical advice from?

1-Private doctor
2-Public hospital
3-Public dispensary
4-Others(specify)
	Why did (name) not seek medical advice?

1-No money
2-No medical facility close
3-Others (specify)
	What measures are you taking to prevent this from happening again?

1-None
2-Going for check up
3-taking medicine
4-Pest sprays
5-using special soap/lotions
6-Others(specify)

	
	NAME
	ILLNESS 
	DAYS
	YES      NO
	MEDICAL CARE
	NO MEDICAL CARE
	PREVENTIVE MEASURES

	01
	
	1     2     3     4     5
	
	1            2
	
	
	

	02
	
	1     2     3     4     5
	
	1            2
	
	
	

	03
	
	1     2     3     4     5
	
	1            2
	
	
	

	04
	
	1     2     3     4     5
	
	1            2
	
	
	

	05
	
	1     2     3     4     5
	
	1            2
	
	
	

	06
	
	1     2     3     4     5
	
	1            2
	
	
	

	07
	
	1     2     3     4     5
	
	1            2
	
	
	

	08
	
	1     2     3     4     5
	
	1            2
	
	
	

	09
	
	1     2     3     4     5
	
	1            2
	
	
	

	10
	
	1     2     3     4     5
	
	1            2
	
	
	

	11
	
	1     2     3     4     5
	
	1            2
	
	
	

	12
	
	1     2     3     4     5
	
	1            2
	
	
	


*Skip next 3 tables of this module if no medical care has been taken

	6.0
	6.1
	6.2
	6.3
	6.4
	6.5
	6.6
	6.7

	S.No

	Name

Copy names of all members of household from 1.1 to below 
	Diseases 

Copy the serious diseases(name) has suffered in last month from 5.2 to below 
	Was (name) hospitalized for (x) disease?

*if no skip next columns
	For how many days was (name) hospitalized?
	What was the total hospital bill for that stay? (Rs)
	What was the total transportation cost from  home to the hospital? (Rs)


*Please note, if you used your own transport, mention approximate cost of transport
	How many of (name) family members
Accompanied (him/her)?



	
	NAME
	DISEASES
	YES           NO
	DAYS
	FEE
	TRANSPORTATION COST
	NO.              NAME

	01
	
	
	1               2
	
	
	
	

	02
	
	
	1               2
	
	
	
	

	03
	
	
	1               2
	
	
	
	

	04
	
	
	1               2
	
	
	
	

	05
	
	
	1               2
	
	
	
	

	06
	
	
	1               2
	
	
	
	

	07
	
	
	1               2
	
	
	
	

	08
	
	
	1               2
	
	
	
	

	09
	
	
	1               2
	
	
	
	

	10
	
	
	1               2
	
	
	
	

	11
	
	
	1               2
	
	
	
	

	12
	
	
	1               2
	
	
	
	



	7.0
	7.1
	7.2
	7.3
	7.4

	S.No

	Name

Copy names of all members of household from 6.1 to below 

	Diseases 

Copy the serious diseases (name) has suffered in last month from 5.2/6.2 to below
	Diagnostic tests
	Medication

	
	
	
	7.31
	7.32
	7.33
	7.34
	7.41
	7.42
	7.43

	
	
	
	Did the doctor recommend any diagnostic test?

1-Yes
2-No

*if no skip next 3 columns
	What was the total cost of diagnostic test? (Rs)
	What was the total transportation cost from your home to the diagnostic center? (Rs)


	What was the total time spent
(Travel time + waiting time)? 
(Minutes)
	Did the doctor prescribe any medication

1-Yes
2-No

*if no skip next 2 columns
	What was the total cost of medication (Rs)
	What was the total transportation cost from your home to drugstore? (Rs)

	
	NAME
	DISEASES
	YES          NO
	COST (Rs)
	T. COST 
	TIME SPENT
	YES          NO
	COST (Rs)
	T. COST

	01
	
	
	1                2
	
	
	
	1                2
	
	

	02
	
	
	1                2
	
	
	
	1                2
	
	

	03
	
	
	1                2
	
	
	
	1                2
	
	

	04
	
	
	1                2
	
	
	
	1                2
	
	

	05
	
	
	1                2
	
	
	
	1                2
	
	

	06
	
	
	1                2
	
	
	
	1                2
	
	

	07
	
	
	1                2
	
	
	
	1                2
	
	

	08
	
	
	1                2
	
	
	
	1                2
	
	

	09
	
	
	1                2
	
	
	
	1                2
	
	

	10
	
	
	1                2
	
	
	
	1                2
	
	

	11
	
	
	1                2
	
	
	
	1                2
	
	

	12
	
	
	1                2
	
	
	
	1                2
	
	


*To be filled for patients who were hospitalized for certain disease.
	8.0
	8.1
	8.2
	8.3
	8.4
	8.5

	S.No

	Name

Copy names of all members of household from 6.1 to below 
	Diseases 

Copy the serious diseases(name) has suffered in last 3 month from 52/6.2/7.2 to below 
	Hospitalized 

Copy no. of days (name) has been hospitalized from 6.4 to below
	What was the food cost per day? (approx. Rs)   

	What was the cost of accommodation per day? (approx. Rs)

	
	NAME
	DISEASES
	HOSPITALIZED 
	FOOD COST
	ACCOMODATION COST

	01
	
	
	
	
	

	02
	
	
	
	
	

	03
	
	
	
	
	

	04
	
	
	
	
	

	05
	
	
	
	
	

	06
	
	
	
	
	

	07
	
	
	
	
	

	08
	
	
	
	
	

	09
	
	
	
	
	

	10
	
	
	
	
	

	11
	
	
	
	
	

	12
	
	
	
	
	




MODULE (D): PERFORMANCE/ NO. OF DAYS LOST
*Information on Working Members only who suffered from a certain disease
	9.0
	9.1
	9.2
	9.3
	9.4
	9.5

	S.No.
	NAME 

Copy names of all working members of the household from 1.1 to below,
	Was (name) work affected due to the illness/ disease?

1-Yes
2-No 

*If yes fill column 9.3 & 9.4. If no  go directly to 9.5
	Did (name) come home early from work due to illness?

1-Yes
2-No

*If yes state the no. of days
	Did (name) miss work due to illness?


1-Yes
2-No

*If yes state the no. of days
	If (name) did not miss any working day, how would you rate (his/her) performance?

1-Very Poor
2-Poor
3-Satisfactory
5- As usual

	
	NAME
	YES         NO
	YES          NO        DAYS
	YES          NO        DAYS
	PERFORMANCE

	01
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	02
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	03
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	04
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	05
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	06
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	07
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	08
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	09
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	10
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	11
	
	1            2
	      1            2
	      1            2
	1          2         3         4

	12
	
	1            2
	      1            2
	      1            2
	1          2         3         4



*Information on school going children only who suffered from a certain disease
	10.0
	10.1
	10.2
	10.3
	10.4
	10.5
	10.6

	S.No.
	NAME 

Copy names of all children above 3 years of age from 1.1 to below.
	Is (name) acquiring education?

1-Yes
2-No 

*If yes mention school fee

*If no skip rest of the columns
	Was (name) schooling affected due to illness/ disease?

1-Yes
2-No 

*If yes fill column 5.2 & 5.3. If no  go directly to 5.4
	Did (name) come home early from school due to illness?

1-Yes
2-No

*If yes state the no. of days
	Did (name) miss school due to illness?


1-Yes
2-No

*If yes state the no. of days
	If (name) did not miss any school day, how would you rate (his/her) performance?

1-Very Poor
2-Poor
3-Satisfactory
5- As usual

	
	NAME
	YES     NO      FEE
	YES         NO
	YES         NO        DAYS
	YES          NO        DAYS
	PERFORMANCE

	01
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	02
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	03
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	04
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	05
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	06
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	07
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	08
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	09
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	10
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	11
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4

	12
	
	   1          2
	1            2
	      1            2
	      1            2
	1          2         3         4



MODULE (E): NO. OF DEATH CASES
	11.0
	11.1
	11.2
	11.3

	S.No

	Name

Copy names of all members of household from 6.1 to below 
	Diseases 

Copy the serious diseases(name) has suffered in last 3 month from 52/6.2/7.2 to below 
	Death cases 

Tick the column if any of your family member suffered fatility due to the respective disease

	
	NAME
	DISEASES
	DEATH CASES

	01
	
	
	

	02
	
	
	

	03
	
	
	

	04
	
	
	

	05
	
	
	

	06
	
	
	

	07
	
	
	

	08
	
	
	

	09
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	




[bookmark: _Toc511943962]ANNEXURE II
TREJCIE AND MORGAN TABLE
[image: C:\Users\Shazeen\Documents\mphil thesis\methodology\morgan print screen.png]
Number of years living in the area 
mean score	12.87

Dump area	Control area	14.97	12.870000000000006	Area of study

Average number of years


Dump area
Dump	
Owned	Rent	85	15	control	Owned	Rent	79	
Control area
control	
Owned	Rent	79	21	
Rent of house in dump area
Rent of house	
2000-7000	8000-13000	14000-19000	30	46.7	23.3	Rent of house in control area
rent of house on control area	
2000- 7000	8000- 13000	14000- 19000	20000 and above	28.6	23.8	38.1	9.5	Total number of households, adults and children in dump and control area
Average household size	Dump	Control	5	6	Total households	
Dump	Control	1060	1100	Adults	Dump	Control	600	624	Children 	Dump	Control	460	472	Area of Study 

Total number


Number of People educated
Mean	Dump	Control	4.6499999999999995	4.74	Sum	
Dump	Control	930	948	Area of study
Number of people


Level of education acquired in dump area
Level of education acquired in dump area	
primary	secondary	matic	bachelors	masters	3.5	13.5	38	34.5	10.5	level of education acquired in control area
level of education acquired in control area	
primary	secondary	matic	bachelors	masters	5	14	41	38.5	1.5	
Most recurring occupation in dump area
most recurring occupation in dump area	self employed- own business	salaried- govt. enterprise	salaried- private enterprise	35	15	50	
Most recurring occupation in control area
most recurring occupation in control area	self employed- own business	salaried- govt. enterprise	salaried- private enterprise	49.5	29.5	21	
Total number of household earning 
Mean number of people	Dump	Control	1.72	1.72	Total number of people	Dump	Control	344	344	Total number of households  earning

Total Income
mean	Dump area	Control area	50200	52540	Sum	Dump area	Control area	10040000	10508000	Income (Rs)

Which implication of Mehmood Booti dumpsite irritates you and your family the most?
Odour	Dump area	Control area	78	7.5	Aestheically	Dump area	Control area	14.5	23	Negative health impact	Dump area	Control area	7.5	22	None/ does not affect	Dump area	Control area	0	47	Percentage %

Level of harm of living close to an open dumpsite
very likely	Dump area	Control area	18	52	somewhat likely	Dump area	Control area	64	21	not likely	Dump area	Control area	17.5	11.5	don’t know	Dump area	Control area	0.5	15.5	Percentage %

Frequency of problems encountered in inviting people due to the house locality
Often	Dump area	Control area	18	3.5	Sometimes	Dump area	Control area	63.5	8	Rarely 	Dump area	Control area	9.5	16	Not at all	Dump area	Control area	9	72.5	Percentage %

Trouble caused by the nuisance odour of MSW dump
Yes, most of the day	Dump area	control area	71.5	3	At certain times of the day	Dump area	control area	20.5	7	No, doesn’t smells at all	Dump area	control area	6	17	We live at a considerable distance	Dump area	control area	2	73	Percentage %

Frequency of illness in the last month
often (6 and more)	Dump area	control area	2	1	sometimes (3-5)	Dump area	control area	6	5.5	rarely (1-2)	Dump area	control area	28.5	47	less often (0)	Dump area	control area	63.5	46.5	Percentage %

Perception of people about government concerns regarding health impacts caused by open dump
Yes	Dump area	control area	46.5	85	No 	Dump area	control area	51.5	4	Don’t know	Dump area	control area	2	11	Percentage %

Waste Disposal Action
Dustbins	Dump area	Control area	56.5	44	Container	Dump area	Control area	24.5	45.5	Dumping ground	Dump area	Control area	19	10.5	Percentage %

Frequency of waste collection for disposal by the local authorities
Once a week	Dump area	Control area	90.5	79.5	Once every two weeks	Dump area	Control area	4.5	9.5	Once a month	Dump area	Control area	0.5	6	Rarely	Dump area	Control area	1.5	4	never	Dump area	Control area	3	1	Percentage %

Number of People who suffer from regular diseases in last 3 months 
mean	Dump	Control	1.04	0.92	Sum	Dump	Control	207	187	Area of study
Number of peoples 

RD. Types of disease suffered in dump area
RD types of disease suffer in dump area	skin disease	eye irritation	respiratory	diarrhea	fever	28.9	24.3	14.5	22.5	9.8000000000000007	
RD. Type of diseases suffered in control area
RD. types of disease suffered in cotrol area	skin disease	eye irritation	respiratory	diarrhea	fever	21.7	11.3	15.7	33.9	17.399999999999999	
Average no. of days of illness
Average no of days of illness	Mean of  dump area	Mean of control area	25.310000000000031	7.33	Areas of study
Days

RD. Medical advice obtained in dump area
RD. where medical advice obtain from in dump area	Not applicable/ no medical advice taken	Private doctor	Public hospital	Public dispensary	18	42.5	36	3.5	
RD. Medical adivice obtained in control area
RD. where was medical advice obtained from in control area	not applicable/ no medical advice taken	private doctor	public hospital	public dispensary	44	29	26.5	0.5	
RD. Number of visit to the doctor
RD. number of visit to the doctor	mean of dump	mean of control 	1.3800000000000001	0.78	Number of visits

RD. Total fee paid for all visits
Mean fee	Dump area	Control area	339.75	310.85000000000002	Total fee paid	Dump area	Control area	67950	62170	Area of study
Fee  (Rs) 

RD. Transportation Cost
Average cost	Dump area	Control area	233.35000000000105	96.1	Sum	Dump area	Control area	46670	19220	Area of study
Cost (Rs) 

RD. No of familiy members accompained 
RD. no of familiy menbers accompained 	Average in dump	Average in control	1.6400000000000001	0.6200000000000041	Area of study
Number of family members

RD. Total time spend (travel+waiting time)
Mean time	Dump area	Control area	175.9	86.3	Total time	Dump area	Control area	35180	17260	Area of study
Time spent in minutes 

Number of people who suffered from serious disease in last 1 year
Mean	Dump	Control	1.48	1.08	total number	Dump	Control	111	26	Area of study
Number  of people 

SD. Types of disease suffered in dump area 
SD. Types of disease suffered in dump area 	Typhoid	Malaria	Dengue fever	33.300000000000004	45.3	21.3	
SD. Types of disease suffere in control area
SD. Types of disease suffere in control area	Typhoid	malaria	dengue fever	62.5	8.3000000000000007	29.2	
SD. average number of days suffered when ill
Mean	Dump	Control	25.84	11.25	Area of study
Number of Days 

SD.where was medical advice obtain from in dump area
SD.where was medical advice obtain from in dump area	Not applicable/ no medical advice taken	Private doctor	Public hospital	Public dispensary	2.7	43.3	52.7	1.3	
SD. Where was medical advice obtained from in control area
SD. Wher was medical advice obtained from in control area	Not applicable/ no medical dvice taken	Private doctor	Public hospital	4.2	33.300000000000004	62.5	
SD. Number of people hospitalized for the disease 
mean	Dump	Control	0.31000000000000194	0.25	total people 	Dump	Control	23	6	Area of study
Number of people

SD. Average number of days hospitalized 
Mean	Dump	Control	1.6900000000000139	1.46	Total number of days in hospital	Dump	Control	127	35	Area of study
Number of days

SD. Total bill paid to the hospital
Mean	Dump	Control	1189.33	2070.8300000000022	Total bill paid to hospital	Dump	Control	89200	49700	Area of study
Bill paid (Rs) 

SD. Transportation Cost to the hospital
Mean	Dump	Control	274.67	481	Transportation cost	Dump	Control	20600	11550	Area of study
Transportation cost (Rs) 

SD. Number of family members accompanied 
Mean	Dump	Control	0.31000000000000238	0.46	Area of study
Number of family members 

SD. Any diagnostice test recommended in dump area
SD. Any diagnostice test recommended in dump area	not applicable	yes	no	18.7	74.7	6.7	
SD. any diagnostic test recommended in control area
SD. any diagnostic test recommended in control area	not applicable	yes	no	45.8	50	4.2	
SD. Cost of Diagnostic test
Mean 	Dump	Control	472.67	193.75	Total	Dump	Control	35450	4650	Area of study
Cost Rs 

SD. Transportation cost from home to diagnostic center
Mean	dump	Control	144	92.92	Totak transportation cost	dump	Control	10800	2230	Area of study
Cost Rs 

SD. Total time spent (travelling + waiting ) for diagnostic test
Mean	dump	Control	664.53	127.08	Total time spend 	dump	Control	49840	3050	Area of study
Time (minutes) 

SD. Total cost of medication
Mean	dump	Control	363.35	529.16999999999996	Cost of medication	dump	Control	27251	12700	Area of study
Cost (RS) 

SD. Total transportation cost from home to drug store
Mean	Dump	Control	134.26999999999998	73.75	total transportation cost from store	Dump	Control	10070	1770	Area of study
Transportatipon cost (Rs)s 

SD. total food and accomodation cost when hospitalized 
Mean food cost	dump	Control 	229.33	495.83	total cost of food	dump	Control 	17200	11900	mean A.cost	dump	Control 	2000.6699999999998	1800.33	total A.cost	dump	Control 	24230	18540	Area of study
Food + accomodation cost (Rs)s 

Was work day affected due to illness
Not applicable	Dump areae 	Control area	65	72.5	Yes 	Dump areae 	Control area	31.5	24.5	No	Dump areae 	Control area	3.5	2.5	Percentage %

Number of early leaves and workdays lost due to illness
mean of early leaves 	Dump	Control	0.3300000000000014	0.27	sum of early leaves	Dump	Control	65	54	mean of work days lost	Dump	Control	1.56	0.89	sum of work days lost	Dump	Control	311	178	Area of study
 Number of Days 

Performance at work when ill in dump 
Performance at work when ill in dump 	Not applicable	Very poor	Poor	Satisfactory	As usual	61.5	10.5	15.5	8.5	3.5	
Performance at work when ill in control area
Performance at work when ill in control area	Not applicable	Very poor	Poor	Satisfactory	As usual	73	2	11.5	12.5	1	
Was school affected due to illness?
not applicable	Dump area	Control area	58.5	75	yes	Dump area	Control area	32.5	18	no	Dump area	Control area	9	Percentage %

Number of early leaves and school days lost due to illness 
mean of early leaves	Dump	Control	0.53	0.11	sum of early leaves	Dump	Control	105	22	mean of school days missed	Dump	Control	4.49	0.7400000000000021	sum of school days missed	Dump	Control	897	148	Area of study
Numner of days

Performance at school when ill in dump area 
performance at school when ill 	not applicable	very poor	poor	satisfactory	as usual	57	16.5	15.5	5.5	6.5	
performance at school when ill in control area 
Sales	not applicable	very poor	poor	satisfactory	as usual	75	7.5	12	5	0.5	
Number of death cases
mean of early leaves	Dump	Control	0	0	Area of study
Numner death cases
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