ASSESSMENT OF HEALTHCARE WASTE MANAGEMENT PRACTICES AMONG HEALTH WORKERS

ABSTRACT

The collection, storage, transport, treatment and disposal of medical wastes are of growing environmental problem in Nigeria, which needs immediate attention before it goes out of hand. In the studied government HCEs medical wastes are not properly managed. Most of the HCEs do not have nay budgetary provision to manage their generated waste systematically. Medical waste management is an integral part of health care. Because of the communicable diseases such as the AIDS/HIV and hepatitis Bad n C viruses, people are increasingly concerned over the disposal of medical waste. Many of the workers are injured by the sharp, infectious, chemical and radioactive wastes. Moreover, some of respondents were facing stink and afraid of containing diseases from the infectious waste. From percolation of hospital waste ground water is polluted from leachate and aquatic life system is totally disturbed as it restricts sun light to enter in to the bottom level of water body. Again it disturbs the pH level of water body.     
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CHAPTER ONE

INTRODUCTION

1.0 Background to the Study

Healthcare waste threatens the public health due to its contagious nature. Most healthcare facilities are located in the heart of the cities and therefore, healthcare waste that are not correctly managed can cause dangerous infection and pose potential threat to the nearby environment, health workers, patients and to the public (WHO, 2014). Dehghani, Azam, Changani and Fard (2008) noted that Healthcare Waste (HCW) if not appropriately managed can be a serious threat to human health due to their infectious attributes.  Nigeria, one of developing countries, has health issues that are competing for limited resources; it is not amazing that healthcare waste management receives less attention and precedence than it merits (Stephen, & Elijah, 2011). Therefore, there is a serious challenge in developing countries, where there are no Institutional provisions for healthcare waste management. Clinical wastes are disposed openly in the dumpsite along with municipal waste and the practice make the members of the community gain access to it which may lead to outbreak of infectious diseases (Alagoz,  Kocasay, Abah, & Ohimain, 2010) . Cheng, Sung, Yang, Lo, Chung and Li (2009) noted that as small as healthcare waste is in proportion to the total community waste, its management is considered an important issue worldwide. World Health Organization (2014) reported that 15% of total waste generated in the healthcare facility is hazardous and must be properly segregated at the point of generation to prevent the whole healthcare waste becoming 100% hazardous. The World Health Organization estimates that each year there are about 8 to 16 million new cases of Hepatitis B virus (HBV), 2.3 to 4.7 million cases of Hepatitis C virus (HCV) and 80,000 to 160,000 cases of human immune deficiency virus (HIV) due to unsafe injections disposal and mostly due to very poor waste management systems.

Across the globe, the risk associated with Healthcare Waste (HCW) and its management has gained tremendous attention from health practitioners and non practitioners. If healthcare facilities know the types and quantities of clinical waste generated, it will help them in planning, budgeting adequate revenue for the management of hazardous waste (Bongayi, 2013). A study conducted by Olubukola (2009) in two General hospitals at Lagos reported that due to lack of quantification of healthcare waste, there was no waste reduction plan in the hospitals.

This lack of plan for healthcare waste management eventually leads to inadequate waste segregation at point of use, collection, storage and final disposal. This poor healthcare waste management practice creates health hazards for health workers, patients and the environment. Identified gaps like lack of colour code bags for segregation of healthcare waste at point of use, lack of guidelines on segregation and disposal for health workers lead to poor healthcare waste management in hospitals. The mismanagement of healthcare waste by healthcare facilities does not pose health hazard to health workers and patients alone but also to patients’ visitors and the community where they are improperly disposed by contaminating the soil, air and water. Healthcare facilities are supposed to protect the health of people in their environment, not to be a creator of potential health hazard for them.

Furthermore, increase in patient turned-out has increase the generation of healthcare waste. Mboguwe, Mimereki and Magashula(2008) also reported that increase in population results to increase in healthcare facilities that lead to increased healthcare waste generation. It is expected that because of this increase, more attention should be paid to and priority given to proper healthcare waste management in Abeokuta South Local Government (ASLG). Management of healthcare waste continues to present an array of challenges especially as economic situation of the country deepen daily therefore, healthcare waste management has become a concern.

So many studies have been conducted on healthcare waste management but little or no work has been done concerning segregation of clinical waste which is a vital aspect in healthcare waste management (Coker, Sangodoyin, Sridhar, Booth, Olomolaiye, 2009). Segregation of waste is crucial in healthcare waste management because it is the first step in clinical waste management. Segregation of healthcare waste helps in reduction of the quantity of waste that is hazardous. Once  healthcare waste are segregated, collection will be easy, proper storage will be done and disposal of infectious waste carried out  in the way that it will not pose any harm to health workers, patients and the environment (WHO, 2014). Proper management of healthcare waste depends on good organization, sufficient funding and active participation of trained personnel. It was observed that healthcare facilities were not spending resources on clinical waste management Healthcare facility must allocate resources for colour coded bags and training of generator of healthcare waste for proper segregation and disposal for its sustainability. The intention of this study is to assess healthcare waste management practices at health facilities in Abeokuta South Local Government.

1.2     Statement of the Problem

 Indiscriminate dumping of untreated hospital waste in Municipal bins increases the chances of survival and mutation of pathogenic microorganism population in the municipal waste, which can lead to disease epidemics and increased incidence of communicable disease in the community. The prevalence of infectious disease like Hepatitis B, C, Measles, Acquired immunodeficiency syndrome, Tuberculosis, Chickenpox, Cholera and others has also been traced to the inappropriate segregation and disposal of hospital waste (Sreejith, 2008).In Ogun State, the researcher observed that the healthcare facilities neglected healthcare waste management in the area of segregation and disposal. Materials required for segregation and disposal of these hospital wastes are not provided by the constituted authority, thus these pose a serious threat to the health workers, patients, environments and the community at large. There has been recent cases of hospital acquired infectious diseases among health workers which has been traced to contamination from healthcare waste, leading to untimely death of some of these health workers.

The indiscriminate dumping of hospital waste among domestic waste make the community members easily access it. A tour of these health facilities shows the absence of waste management facilities such as incinerators, autoclave, and microwave. Therefore, it is most likely that medical wastes are dumped at municipal site; this practice may lead to outbreak of communicable diseases. It is in the light of these problems identified above that the researcher developed interest in assessing healthcare waste management practices among health workers in Abeokuta South Local Government of Ogun State. The result of this study will be used to improve the healthcare waste management in health facilities in Abeokuta South Local Government. It will also provide empirical data to policy makers, researchers and other concern bodies to develop effective healthcare waste management policy in Abeokuta South Local Government and the country as a whole.

1.3      Objective of the Study

The main objective of this study is to assess the waste management practices of health workers in four healthcare facilities in Abeokuta South Local Government Area of Ogun State. The specific objectives are to:

identify different types of waste generated in Healthcare facilities in Abeokuta South Local Government (ASLG);

determine the level of knowledge of health workers on Healthcare waste management and its segregation;

assess the healthcare waste management as practiced by health workers and

determine how healthcare wastes are finally disposed off, by the healthcare facilities in

             ASLG.

1.4       Research Questions

What are the types of Healthcare wastes generated at health facilities in ASLG?

What is the level of knowledge of health workers on healthcare waste management?

What is the practice of healthcare waste management by health workers?

What is the final disposal of healthcare waste practiced by healthcare workers in ASLG?

1.5       Hypothesis

Ho1:   There is no significant relationship between knowledge and practice of respondents on Healthcare waste management in ASLG.

1.6      Scope of the Study

            The study focused on generation, segregation and final disposal of healthcare waste in healthcare facilities in Abeokuta South Local Government. One tertiary Healthcare facility, one secondary Healthcare facility and two primary Healthcare facilities were used.

CHAPTER TWO: LITERATURE REVIEW 

2.1. General Background  
With the recent rapid growth of private health sector, the need of safe and proper medical waste disposal is become important. Hospital waste is frequently described to be an environmental pollutant as well as a serious health concern. The problem arises if the unsafe disposal of hospital wastes resulting in hepatitis B and C (jaundice), and HIV/AIDS. The materials presented in this chapter are aimed at providing an overview of medical waste issues in terms of medical waste types, its sources, and management. Finally, the last section makes some concluding remarks on the overall chapter.

2.2
RELEVANT LITERATURE  

Generally, hospital waste is defined as the discarded or unwanted material solid waste which is generated from the diagnosis, treatment, or immunization of human beings or animals, in research pertaining thereto, or in the production or testing of biological (Lee, 1989). These have the potential to cause disease and are a health risk. It is a by-product of health care that includes sharps, non-sharps, blood, body parts, chemicals, pharmaceuticals, medical devices and radioactive materials (WHO, 2002). The HCEs are one of the major producers of solid wastes which are hazardous in nature. Poor management of clinical wastes exposes health workers, waste handlers and the community to infections, toxic effects and injuries (Ecoaccess, 2004).  

2.3
CONCEPTUAL REVIEW
Medical Waste Types and Sources  
Medical wastes are mainly categorized into non-hazardous and hazardous wastes (Figure 2.1). The non-hazardous waste includes wool, kitchen wastes, etc. that do not pose any special handling problem, hazard to health or the environment and is generated in the patients’ ward areas, out-patient-department (OPD), kitchens, offices, etc (Mato and Kaseva, 1999). The hazardous waste includes pathological, infectious, sharps and chemical wastes and are normally produced in labour wards, operation theatres, laboratories, etc (Mato and Kaseva, 1999; Or and Akgill, 1994). Some definitions of hazardous wastes are (Henry and Heinke, 1996; Mato and Kaseva, 1999):  

Pathological wastes consist mainly of tissues, organs, placentas, blood, etc.  

Infectious wastes contain pathogens in sufficient concentrations or quantity that, when exposed to it, can result in diseases. Examples are, waste from surgeries with infectious diseases, contaminated plastic items, etc.  

Sharps include needles, syringes, broken glass, blades and any other items that could cause a cut or puncture.  

Chemical wastes comprise of expired medicine, discarded chemicals - usually from cleaning and disinfecting activities.  

The characteristics of waste from hospitals are almost similar in all countries except for amounts generated due to standard procedures executed in the medical field. Legislation on the safe disposal of medical wastes may vary from country to another (Henry and Heinke, 1996).  

There are a number of literatures on the types of medical wastes and its generation, mainly the sources of the wastes in HCE. Askarian et al, (2004) explain the type and nature of hospital wastes generated from private hospitals in Fars province in Iran and also describes the existing management systems of the generated wastes in hospitals. Da Silva et al, (2004) focused on types of medical wastes from the hospitals in Rio Grande do Sul of Brazil and illustrated the waste management pattern. Surveying a total of 91 healthcare facilities, they provide information about the management, segregation, generation, storage and disposal of medical wastes. The results about management aspects indicate that practices in most healthcare facilities do not comply with the principles stated in Brazilian legislation.  

Concept of Medical Waste Management  
Mato and Kassenga (1997) pointed out the problems of management of medical solid wastes in Tanzania. They also described different measures for the management of medical wastes. Mato and Kaseva (1999) in their paper on “Critical review of industrial and medical waste practices in 

Dar es Salaam City” focused on the disposal of both the industrial and medical waste practices in Tanzania. There is a serious inadequacy in handling medical solid wastes in Dar es Salaam of Tanzania and improper waste deposition is increasingly becoming a potential public health risk and an environmental burden in Tanzania.  

Alamgir et al (2003) reported that all the hospitals, clinics and pathological centers generate all most similar waste in nature; however, amount depends on the infrastructural facilities of hospitals or clinics to handles the number of patients and the types of diseases. Considering the safety of the community, the wastes can be categorized as Kitchen wastes (all types of vegetables and food wastes, paper, medicine strips, packing materials etc), Non-sharp or Reusable wastes (syringe, saline bags, blood bags, plastics materials etc), General hospital wastes (gauge, cotton, tissue, organs, human fetuses ete) and Sharp wastes. 

Rahman et al (2003b) reported that 288 tons of solid waste generated in every day within the Sylhet City Corporation area of which 6 tons were healthcare waste. Again among them 24.35% of healthcare waste were hazardous. 

Rahman et al (2003) reported that 288 tons of solid waste generated in every day within the Sylhet City Corporation area of which 6 tons were healthcare waste. Again among them 24.35% of healthcare waste were hazardous (neddle, broken glass etc). 

Rahman (2000) reported that 3700 metric tons of wastes were generated per thy in Dhaka City among them about 200 tons were medical waste and 40 tons were infectious waste. 

It has long been known that the re-use of syringes can cause the spread of infections such as HIV and hepatitis. Tamplin et al, (2004) in their “Issues and options for the safe destruction and disposal of used injection materials” showed from their study in the developing countries that contaminated medical wastes find their way into municipal garbage poses obvious health risks, both in terms of direct exposure and environmental contamination. Their study suggests that holistic approaches to syringe use and clinical waste disposal need to be utilized in addressing the situation outlined. The clinical waste may also damage the environment. The collection of disposable medical equipment (particularly syringes), its re-sale and potential re-use without sterilization could cause an important burden of disease (WHO, 2002).  

Nurunnabi (1997) conducted a study at the Mymensingh Medical College Hospital and Thana Health Complexes, in 1992, to compare the existing systems of disposal of hospital wastes. This study reported that the existing waste-disposal systems were not satisfactory in all the places. The major factor responsible for this was improper supervision by the authority concerned. Besides, there was a shortage of supply of equipment and materials required for the disposal of hospital wastes. 

Alamgir et al (2003) reported the treatment system of 44 hospital I clinic I healthcare establishment of Khulna City. He stated that the wastes were separated by the users at the source in different categories such as needle and sharp parts, reusable wastes, surgical wastes and food and vegetables wastes by depositing them separately in four bins marked different colors’. Food and vegetables wastes were dumped with other municipal solid wastes in the same site of KCC. 

Medical waste management is the focal issue to minimize the health risk developed from HCE. 

Patil and Pokhrel (2004) described the biomedical solid waste management in an Indian hospital. They assessed the waste handling and treatment system of hospital bio-medical solid waste and its mandatory compliance with Regulatory Notifications for Bio-medical Waste (Management and Handling) Rules, 1998, under the Ministry of Environment and Forestry, Govt. of India. They quantify the amount of non-infectious and infectious waste (ratio 5:1) generated in different wards/sections (about 2.31 kg per day per bed, gross weight comprising both infectious and noninfectious waste). They also focus their opinion in favour of incineration. Karademir (2004) provides a report on the health risk assessment of PCDD/F emissions from a hazardous and medical waste incinerator in Turkey.  

A few literatures focus on environmentally sound management of bio-medical and health-care waste. The WHO (2002) mainly focused on six different steps for the development of a healthcare waste management plan: (a) designate a responsible person; (b) conduct an HCWM survey and invite suggestions; (c) recommend HCWM improvements and prepare a set of arrangements for their implementation; (d) draft the HCWM plan; (e) approve the HCWM plan and start implementation; and (f) review the HCWM plan. The UNEP (2003) formulates some technical guidelines on the environmentally sound management of bio-medical and health-care waste. solid waste in Khulna City (JICA, 2004). The JICA study team focuses the problems of handling and mismanagement of existing system of solid waste transportation and dumping. In addition, they formulate a master plan regarding the solid waste management in Khulna city with the target year of 2015 covering (a) collection, transportation, disposal and final disposal of solid wastes; (b) administration organization, institutional building, and public participation; and (c) planning of facility and material maintenance, maintenance management, and financial management.  

BRAC (2004) conducted a pilot project work between January 2004 and August 2004 on medical waste management. They mainly focused on the Khulna Shishu Hospital, Institute of Child Health, and one upgraded BRAC SUSHASTO KENDRA (a medical centre). They are now trying to replicate their activities regarding to this issue. MOHFW (2004) produced an action plan for improved health care waste management in Bangladesh for the period of 20042010. The action plan focuses mainly to initiate a concentrated effort to improve the health care waste management to reduce the negative impact of waste on: (a) environment; (b) public health; and (c) safety at health care facilities.  

HLSP, a consulting farm is working on the medical waste issues under the guidance of Hospital Improvement Initiative. The project has been continuing since January 2000. It is noted here that although the project would finish by December 2003, but it is still running for implementing the policies for proper medical waste management. They are working in Chittagong Medical College Hospital and the Sylhet Medical College Hospital along with other 11 Government hospital in both the Chittagong and Sylhet divisions.  

Unfortunately, there is a little effort in properly disposing hospital waste in Bangladesh. Hospital waste is generally disposed of in the same way as ordinary domestic wastes. The Khulna City, however, is an exception to this practice. Khulna stands apart as the only city in the country with a Hospital Waste Management Program me (HWMP) running for over three years.

Review of Healthcare Waste-management Activities in Bangladesh  
2.3.1.Government Activities 
A. Directorate General of Health Services 
A study, conducted by the Directorate General of Health Services (DGHS) in 2000, reported that the supervisory persons agreed that they have the responsibility toward waste management, but there was no provision of quantifying and record-keeping of wastes in the hospital (Rahman.2000).  The supervisors were silent about the health and safety of the staff, and the majority of them believed that waste management was the responsibility of the hospital director.  The waste generators were mostly government staff with positive attitude toward waste management, but they did not identify and segregate the wastes at the point of generation.  

      There was a lack of awareness and knowledge among the staff about the consequences of the wastes and environmental impact. Recycling of waste materials started from the point of generation, and a number of hospital staff were familiar with recycling. Seriocomic conditions of most waste handlers were low. Their level of education and knowledge was also very low, but they showed positive attitude toward waste management. They were handling the wastes in an improper way without necessary protective equipement. The wastes were dumped either into the dustbin or in outside hospital premises or dumped on the ground within the hospital premises.    

B. National Institute of Preventive and Social Medicine 

The National Institute of Preventive and Social Medicine (NIPSOM) conducted a study at the Mymensingh Medical College Hospital and Thana Health Complexes, in 1992, to compare the existing systems of disposal of hospital wastes (Coad.1992). The institute conducted another study at the Dhaka Medical College Hospital in 1995 to assess the generation of hospital wastes and its management system (Rashid,1996). These studies reported that the existing wastedisposal systems were not satisfactory in all the places. The major factor responsible for this was improper supervision by the authority concerned.  There was also a lack of awareness on the consequences of unhygienic disposal of the hospital waste and absence of training facilities for the concerned staff.  Besides, there was a shortage of supply of equipment and materials required for the disposal of hospital wastes.  

Bangladesh University of Engineering and Technology 

The Bangladesh University of Engineering and Technology (BUET) conducted a study in some hospitals in Dhaka city in 1999 (Rahman.et.al.1999). The total study was limited to the generation of solid wastes per bed per day. It has been found that an average rate of solid waste generation was 1.00 kg/bed. day. The university conducted another study in different hospitals in Dhaka city in 1997 (UNEP.1997) to assess the existing waste management and also to assess different technological options for improvement of the present situation. It has been found that the rate of waste generation was about 1.16 kg/bed. day, and the hazardous waste was 0.169 kg/bed. day. The contribution of infectious, sharps, and pathological wastes was about 10.5%, 2.5%, and 1.5% respectively  compared to solid waste of 3,000 tons/day in Dhaka city. It has also been reported that careful sorting, handling, and storage of wastes inside the hospital is the key factor to maintain the hospital hygiene. No law and regulations exist, and there is no penal action against improper disposal of hazardous wastes. It has been mentioned that considering various factors and cost-benefit analysis, incinerator is the best treatment options for the management of hospital wastes in Dhaka city (Rahman.et.al.1999). 

  2.3.2. NGO Activities 
A. Bangladesh Rural Advancement Committee  
The Bangladesh Rural Advancement Committee (BRAC) conducted a study, in 1998, in different government and non-government hospitals, clinics, and diagnostic laboratories in 

Dhaka city (BRAC, 1998). On-site observations and in-depth interviews of the concerned staff using pre-designed questionnaires revealed that a variety of methods, such as burning, burial, selling, dumping, reuse and removal by municipal bins, were used by the healthcare facilities to dispose of their wastes. Most hospitals, clinics, and laboratories do not have any wastemanagement system in place. All wastes are collected together and are dumped in a common place, such as roadside, hospital surroundings, and dustbin of the Dhaka  City Corporation. It was found that used saline bags, x-ray water, syringes, vials slides, empty packets, and bottles were collected and sold. Hospital authorities and cleaners collect  the healthcare wastes and sell it to whole-sellers. Some hospitals and laboratories autoclaved and use less-harmful chemicals for fixing of slides. However, they still dispose of their wastes in municipal bins like other hospitals and laboratories. Some clinics and laboratories clean and re-use syringes and instruments by disinfectants, such as dettol and detergents. These agents are less harmful than phenol that most hospitals use for disinfection. Some mentioned that they reused gloves, masks, slides and test tubes, etc. without proper disinfection. In all laboratories and clinics, liquid wastes are disposed of via the municipal sewerage system. Private clinics and laboratories had terrible edict in handling their samples and wastes. It was apparent that there was insufficient awareness of the magnitude of the medical waste issue at all levels. Most people were not either aware or clear about the composition of  medical wastes. There had been no formal/informal training of staff on how to dispose of healthcare wastes. Medical officers were generally aware that medical wastes could pose a problem, but most thought they were handling the situation sufficiently. Some of them (38.1%) mentioned that they had not received any training on how to handle medical wastes. Few of them mentioned that they had academic training on nursing or public health, but not specifically on medical waste issues. Nurses, laboratory technicians, and cleaners had no training on handling procedures and disposal methods.   

B. Environment and Development Associates (Prodipan)  
The Environment and Development Associates (Prodipan) conducted a study, in 2000, in different clinics and hospitals of Khulna city aiming at formulating and demonstrating replicable models for hospital waste management (WHO, 2000). Results of the study showed that the method of waste disposal was improper and inadequate in most clinics and hospitals. The current practice of waste disposal was to dump all types of wastes in the nearest Khulna City Corporation (KCC) bins or adjacent low-lying areas. Hazardous wastes are openly burnt in some hospitals without any air emission and temperature control. Wastes are collected by the municipal waste-collection service, and are transported for final disposal with municipal wastes. Most wastes were disposed of in municipal waste dumps along with municipal solid wastes. The knowledge of the hospital staff on the dangerous consequences of improper handling and disposal of hazardous wastes was very low. Most hospital staff had only a basic understanding of healthcare, and did not perceive handling or disposal of medical wastes as a hazard at all.  The hospital staff, professionals, and the general people were not aware of the hazards of hospital wastes. Wastes were not segregated at any hospitals.  The medical staff were not either informed on the need for segregation or apathetic to the consequences of not segregating various types of wastes. As a result, mixing of wastes led to contamination of potentially-recyclable components of general wastes and high risk of occupational exposure of workers. There was no trained staff in any hospital in Khulna city for waste handling and disposal. Most management people were not concerned with the disposal system, and they believe that placing of wastes in the municipal bins or discharging it into the drains is enough. There was no environmental awareness programme in any hospital in the city.  

C. Bangladesh Centre for Advanced Studies 

The Bangladesh Centre for Advanced Studies (BCAS) conducted a study, in 1998, in clinics and hospitals in Dhaka city, Saver, and Narayanganj. It was observed that most hospitals in Dhaka city were situated in the residential area (ADB. 1998). The average distance of these hospitals from the nearest municipal dustbin was within 100 feet. The waste generated inside the hospitals was collected without any separation and by untrained, unprotected and unaware cleaners. None of those hospitals practised proper separation or disposal. Many hospitals sold the empty saline bags, bottles, syringes, and other materials for recycling purposes. A training workshop was organized for the health professionals, health workers, and staff to raise awareness and to educate them about the hazards of medical wastes. After the training, an immediate change in waste management, such as separation of wastes at the point of generation (disposing wastes in properly-sealed coloured bags, safe disposal of infected sharps) was observed. Unfortunately, the change was not sustained for a longer period. The reasons could be lack of facilities to carry the wastes, lack of proper guidelines, lack of practical laws for safe disposal of clinical wastes as well as its proper implementation, and lack of a treatment facility for medical wastes. Consensus among the private clinics owners and the policy-makers of the government and non-government organizations is also lacking which is crucial for healthy environment in the healthcare establishments. 

D. Bangladesh Legal Aid Services Trust   

The Bangladesh Legal Aid Services Trust (BLAST) conducted a study, in 1999, in three healthcare establishments, namely Sir Salimullah Medical College Hospital, Holy Family Hospital, and Bangabandhu Sheikh Mujib Medical University, to assess the consequences due to current status of healthcare waste-management systems (Rahman.et.al, 1999). It has been found that there was no national plan for sound disposal of healthcare wastes. There was no local or national authority to look after waste management. There was also no national law for proper management of healthcare wastes.  

E. ICDDR, B: Centre for Health and Population Research 

The former MCH-FP Extension Project (Rural) of ICDDR,B: Centre for Health and Population Research conducted a study, in 1996, on the waste-disposal methods in the rural family-planning programme of Bangladesh (Khairm.et.al, 2001). Results of the study showed that the used cotton balls, swabs, gauze, needles, syringes, and ampoules were collected in open bowls, paper cartoons and baskets, etc. from the Family Welfare Centres (FWC) and Upazila Health Complex (UHC). The cleaners cleaned the used bowls. In some clinics, there were no bowls, and the used items were dropped on the floor, and were removed by the cleaners in the following morning. Sometimes, these items were disposed of by throwing them outside the FWC or UHC through windows. These contaminated items were also thrown into the drains or backyards. The cleaner handled these wastes either every morning or twice a day depending on the amount of wastes. Sometimes, the wastes accumulated for one week in an open container. There were no instructions on how to store or collect clinical wastes. There were no orders on where and how the wastes should safely be disposed of. No training or information was provided to any staff. 

There were no instructions regarding the responsibility and supervision of such tasks.       

      It was also reported that the cotton, swabs, needles, syringes, etc. used for providing injectable contraceptives and for insertions of intrauterine contraceptive devicees (IUDs) were collected in a paper carton from the satellite clinics and sterilization camps, and were thrown away at the house where the satellite clinic was held. When the cleaner cleaned the IUD insertion set by tubewell water at the premises of satellite clinic residence, s/he threw the wastes away near the tubewell. Clinic wastes were also disposed of at the sterilization camps in a similar way. There were no instructions or guidelines on safe disposal of clinic wastes at the satellite clinics or sterilization camps. The majority of the field-level staff interviewed was not aware of the hazards of contaminated needles. Very few were aware of the diseases, such as hepatitis B and AIDS, which may spread through the contaminated needles. None of the staff was aware of the need for safe disposal of clinic wastes. 

2.4
EMPIRICAL REVIEW

Farida Isyaku (2015) carried out a study on the assessment of medical waste management practices in ahmadu bello university teaching hospital and ahmadu bello university health services, Zaria, Nigeria. The study utilised two sets of questionnaire to capture HCW management practices including collection, segregation, storage, disposal and treatment. One of the set of questionnaire was administered to all the waste handlers while the second set of questionnaire was administered to all the heads of waste management units in each of the hospitals. While the former was used for identifying the HCW management practices in the two hospitals, the latter was used for assessing the effectiveness of HCW management practices in the hospitals in accordance with Townend and Cheeseman (2005) guidelines. The study established the total quantities of HCW generated at ABUTH and ABUHS as 845kg and 77kg per day respectively; which translates to 1.18kg and 1.54kg per day per bed at ABUTH and ABUHS respectively. The study revealed availability of operational staff specifically responsible for medical waste management and personal protective equipment for use by medical waste handlers in both ABUTH and ABUHS. The study further revealed availability of receptacles, storage containers, dumpsites and separation of collection of sharps or infectious materials at both ABUTH and ABUHS. The study, however, also established absence of colour coding, central purpose-built storage facility, recycling on healthcare waste management in both ABUTH and ABUHS. It was concluded that both the ABUTH and ABUHS are classified as Level 2 hospitals based on their operational performance in accordance with the Townend and Cheeseman (2005) guidelines, which implies that some aspects are considered sustainable while some other aspects considered unsustainable. The study recommended more sustainable practices in the management of HCW. Given the importance of effective healthcare waste management practices and the current unsustainable level of performance, the study recommended further study on the effects of the healthcare wastes from the two hospitals on the environment (soil, water and air).

Clementina Ukamaka Uwa (2014) carried out a study on the Assessment of Healthcare Waste Management Practices in Enugu Metropolis, Nigeria. The  study  was  carried  out  with  the  aim  of assessing  the  health  care  waste  management  practices  by hospital staff. The study involved the survey of a cross section of four (4) tertiary health institutions. The study showed that there is significant variation in healthcare waste management practices  and  the  sustainability  factors  (reduce,  reuse recycle)(3Rs). The test showed that there prominent method of healthcare waste management at  the  studied  institutions was practice  of  incineration  and  frequency  of  waste  disposal, leaving out other  new  and  improved technologies for proper waste  management.  The  study  showed  that  the  health institutions adopts minimal activities of recycling, reduce and reuse,  although  not regularly.  The study concluded that it is therefore  imperative  that new technologies and innovations should be put in proper place for  improved  healthcare  management  practices,  in  Enugu metropolis.

2.5
THEORETICAL FRAMEWORK
Waste Management Theory

Waste Management Theory is founded on the expectation that waste management is to prevent waste causing harm to human health and the environment. The proper definition of waste is crucial to constructing a sustainable agenda of waste management. It is largely the case that current legislation attends to existing waste.
 2.6 CONCLUDING REMARKS  
This chapter is inspired by the current scientific interest in medical waste poisoning on environmental risk, adverse health and public policy in Bangladesh. This chapter has explored the literature on medical waste issues in different aspects, which have provided insights into the nature of the existing pattern of medical waste research. In reviewing the literature, it has been found a research-focus on medical waste in the form of health problems at different levels of hepatitis B and C (jaundice), and HIV/AIDS, but little research on the proper management of medical waste to save urban environment. There has been an increasing interest in medical waste research over the last few years. Many empirical studies have been undertaken to explore the sources of wastes, their types and management and these provide a framework for discussing mainly the toxic nature of medical waste, its impact on human health and medical waste management system

CHAPTER FOUR 

MATERIALS AND METHODS 

3.1 Introduction

The methodology for this study includes empirical field observation, site selection and field level data collection through inventory, questionnaire survey and interviews in formal and non-formal ways. The relevant secondary data for this research were mainly analyzed to address the central issues on medical waste management with relation the generation of wastes and the overall management status of health care wastes of the study area. In order to fulfill the objectives, the tasks were structured for data collection and data analysis. 

3.2. Survey design and data collection planning 

These clinics and diagnostics centers are growing with plan. The clinics are growing in both the residential areas and the commercial areas. So it is difficult to manage the hospital wastes and the present situation is very dangerous from the point of view of environment and health. 

3.3. Preliminary Field Investigations 

General information was collected about the study area by preliminary field investigation. During the period of primary field investigation the aim, scope and objectives of the study were maintained carefully. Infrastructure of the HCEs, dustbin condition and facilities, municipal dustbin condition, drainage system, land use pattern, communication system, building arraying etc. were observed at a glance to make an idea about the study area. This investigation helped to select the sampling size, sampling technique and also the preparation of questionnaire.  

3.5. Assessing the Relevant Existing information  

In this stage various books, journals, reports on medical waste management and its health hazard both in national and international context were reviewed to achieve the necessary information that was helpful to develop a research design, it also made aware about the context of the questionnaire. 

3.6. Draft Questionnaire Preparation  

Draft questionnaire was prepared with a list of questions which were simple and easy to understand for the respondent, comparatively short in size, uncontroversial, less technical terms and vague and in a logical sequence to test applicability of them in the study area.  

3.7. Pre-testing and Finalization of Questionnaire 

The prepared draft questionnaire had done pre-test in the field before going to take final interview from the respondent. The errors of draft questionnaire wee corrected, fault and failures also modified and altered and extra questions were excluded to prepare a final questionnaire according to study objectives. Final questionnaires were than free from omissions and commissions and ready for final interview to the respondents in the study area.  

3.8. Data collection 

Data were collected form the two main types of sources- primary data sources and secondary data sources.  

3.6.1 Primary Data Collection 

Primary data were collected through direct interview of the respondent in every HCEs at selected ward. Final questionnaire was asked to respondents and their answers wrote to the definite place in the questionnaire sheet.  

3.6.3 Secondary Data Collection 

Apart form primary data, secondary data were collected from the official records of KCC, BBS, NGOs (Prodipon, Prism), some books, journals, reports, internet sources etc. which are enlisted on the reference.  

3.7 Sample Size and Sampling Procedure 

Sampling is an important task in case of field survey. For the simplicity of the study, a random sampling procedure was chosen. By the using a random sampling procedure a survey was conducted on 23 health care establishments out of the total of 70 HCEs in the study area, which is about 32.85% of the total HCEs in the study area. Few of the HCEs have diagnostic center. So, randomly selected HCEs represent the hospital waste management system of the Abeokuta LGA.  

3.8 Development of Survey Schedule 

The field survey for this study was based on the objectives. A number of formal and informal approaches were adopted in order to gather data. Entering into HCE it was done schedule with the concerned authority of each HCE. After getting a green signal from different HCE, it was started questionnaire to each respondent which first began. This strategy provided quantitative data with the extensive questionnaire survey providing breadth of coverage, while the interviews with nurses, technicians, patients, doctors and administrator of HCEs and in depth interviews with different respondents allow a greater depth of understanding of the waste management system within the HCEs. The health hazard information was collected mainly form the nurses, ayas cleaners (who are directly related to waste collection form patient bed, gather them in la bowl of bin and dispose them in secondary disposal pot such as dram in each HCE) while gathering other waste related information.  

3.9 Waste Generation 

Hospital wastes generated form the daily activities of patients, cleaners, sweepers, nurses, doctors, and administrators etc. that are discarded as useless. Number of beds and outdoor patients were counted that represent the waste generation sources.  

3.10 Collection of Waste 

Generated wastes are collected form bed to bed collection system that is stored in bin. The size and shape of bins or bowls were different from HCE to HCE. The total waste was stored in bin according its type generating from a specific ward (private hospital). Separate types of waste were weighted and multiplied it with the total patients. But, this is not the situation of all the HCEs. In some cases there was no such facility. So the wastes were estimated by the doctors, nurses or cleaners. 

3.11 Data analysis 

The collected data for this study with the questionnaire were analyzed following different statistical techniques: mean. In addition a number of graphs in terms of tie diagram, bar chart, etc, were used to clearly focus the situation. MS. Excel and SPSS were employed in this research to analyze the information to address the aims and objectives. 

CHAPTER FOUR

RESULTS AND DISCUSSION
The study population consisted of 20 (25%) males and 60 (75%) females consisting of doctors, nurses, pharmacists, laboratory technicians and health attendants. Their mean age was 30 + 7 years. Nine (90%) of doctors, 18(90%) of nurses, 7(87.5%) of pharmacists, 5(83.3%) of laboratory technicians and 21(58.3%) of healthcare workers knew about waste segregation. Segregation at source was known by 80%, 70%, 50%, 90%, and 5.6% of doctors, nurses, pharmacists, laboratory technicians and healthcare attendants respectively.

\Table 1. Respondents’ Knowledge of Waste Management
	Waste management Knowledge items
	Doctors

N=10(100%)

 SHAPE  \* MERGEFORMAT 



	Nurses

 SHAPE  \* MERGEFORMAT 



14(70)
	Pharmacists

N=8(100%)
	Lab technicians

N=6(100%)
	Health attendant

N=36

	Waste Segregation

Segregation at source
	9(90)

8(80)
	
	7(87.5)

4(50)
	5(83.3)

5(83.3)
	21(58.3)

2(5.6)

	Waste separation

Sharps

Infectious waste

Chemical waste

Woods

Plastics
	(35.7)

(23.5)

(26.5)

(7.2)

(7.1)
	53.4

24

11.6

6

5
	60

24.5 3.3

10

2.2
	50

33

6

3

8
	50

14.3 14.3 14.3

14.3

	Knowledge of colour coded bags
	6(60)
	16(80)
	6(75)
	5(90)
	25(69.4)

	Waste Storage

Hospital dumpsite

At site of collection

No idea
	10(100)
	18(90)

2(10)
	3(37.5)

2(25)

3(37.5)
	3(50)

3(50)
	18(50)

7(19.4)

11(30.6)

	Best waste disposal method

Sanitary Landfill

Incineration

Buried on hospital ground

Open burning
	80

85

----

---
	60

50

20

----
	40

20

----

10
	60 50

---

----
	30

20

50

60

	Best container for waste collection and disposal

Plastic bin

Bags

Cardboard boxes

Trolleys/Wheel barrows
	8 (80)

2 (20)
	7 (35)

6 (30)

4 (20)

3 (15)
	4 (50)

4 (50)
	5 (83.3)

1 (16.7)
	25 (69.4)

(11.1)2 (5.6)

(13.9)


Whereas all the doctor respondents knew about injury resulting from poor waste management, only 35% of health care attendants possessed the same knowledge. Table 1 shows that 35.7%, 53.4%, and 50% of doctors, nurses, and healthcare attendants knew sharps should be separated from other wastes. The table showed that 6(60%) of doctors, 16(80%) of nurses, 6(75%) of pharmacists, 5(90%) of laboratory technicians, and 25(69.4%) of healthcare workers knew about colour coded bags. Also 10(100%) of doctors, 18(90%) of nurses, 3(37.5%) of pharmacists and 18(50%) of healthcare attendants went for dumpsite as site for temporary storage of waste.
Table 2 shows that the proportion of doctors, nurses, pharmacists, laboratory technicians and healthcare attendants that displayed positive attitude to containment of sharps were 40%, 30%, 50%, 33.3%, and 38.9% respectively. The table showed that 80%, 90%, 75%, 16.7% and 83.3% of doctors, nurses, pharmacists, laboratory technicians and healthcare attendants showed positive attitude. On the respondents’ general practice of waste management, 64(80%) of them always disposed their waste into appropriate receptacle, while 70(87.5%) of the respondents cover the waste bin after disposal.

TABLE 2. Respondents’ Attitude towards medical waste management
	Attitude Items
	Doctors N=10
	Nurses N=20
	Pharmacist

N=8
	Laboratory technician

N=6
	Healthcare attendants

N=36

	Waste separation reduces injury risk to handlers
	10 (100)
	20 (100)
	6 (75)
	4(66.7)
	35

(97.2)

	Must occupational safety of waste handlers be ensured?
	8 (80)
	18 (90)
	6 (75)
	1(16.7)
	30

(83.3)

	Puncture proof containers are most appropriate for sharps
	4(40)
	6(30)
	4(50)
	2(33.3)
	14(38.9)


TABLE 3. Respondent’ General Practice of Waste Management
[image: image1]Where should segregation take place
Doctors
Nurses
Pharmacist
Laboratory
technicians
Healthcare attendant


N=10 (%)
N=20(%)
N=8(%)
N=6(%)
N=36(%)

	Segregation at production site

Segregation at site of

Collection Segregation at disposal site

Uses of colour-coded bags
	8(80)

2(20)
	14(70)

2(10)

4(20)
	4(50)

2(25)

2(25)
	5(90)

1(10)
	2(5.6)

6(16.7)

28(77.7)

	Separate waste

Store waste

Transport waste
	4 (40)

6 (60)
	5 (25)

2 (10)

13 (65)
	3 (37.5)

1 (12.5)

4 (50)
	3 (50)

3 (50)
	9 (25)

20 (55.6)

7 (19.4)
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Furthermore, 80%, 60%, 40% 60% and 30% of doctors, nurses, pharmacists, laboratory technicians and healthcare attendants respectively know about the waste disposed in the landfill, while 85%, 50%, 20%, 50%, and 20% of doctors, nurses, pharmacists, laboratory technicians and healthcare attendants respectively know about the waste disposed using incinerator. Moreover, 2(20%) of the doctors, 3(15%) of the nurses, 4(50%) of the pharmacists, 1(16.7) of the laboratory technicians and 5(13.9%) of the healthcare attendants went for trolley, wheel barrow as a means of internal waste collection and transport.

Also, 17% of the respondents said they always wear protective clothing when handling waste, 45% said they do so sometimes while 38% rarely wear protective clothing.  Table 3 shows that 8 (80%) of doctors, 14(70%) of nurses, 4(50%) of pharmacists, 5(90%) of laboratory technicians and 2(5.6%) of healthcare attendants went for segregation at source as the best method. The table showed that 6(60%) of doctors, 13(65%) of nurses, 3(37.5%) of pharmacists, 5(90%) of laboratory attendants and 20(55.6%) of healthcare attendants said that the major use of colour coded bags was for separation of wastes.

 Table 4 shows that there is a significant difference between the cadres of health workers in the knowledge waste management (specifically segregation) p=0.02. Also there was a significant difference between the cadres of health workers on the practice of waste management; p=0.000. Concerning training on waste management, 8(80%) of the doctors, 12(60%) of the nurses, 1(12.5%) of the pharmacists, 4(66.7%) of Laboratory technicians and 19(52.7%) of healthcare attendants had received such training. Table 5 indicates that male health workers are significantly more 

Table 4. Relationship between waste management items and cadre of health worker respondents
	Factors
	Doctors

N=10(%)
	Nurses

N=20(%)
	Pharmacist

N=8(%)
	Laboratory technician

N=6(%)
	Healthcare attendants

N=36(%)
	X2
	P value

	Should waste be segregated
	9 (90)
	18(90)
	7(87.5)
	5(83.3)
	21(58.3)
	11.7
	0.002

	Knowledge of colour coded bags
	6(60)
	13(65)
	3(37.5)
	5(83.3)
	20(55.6)
	3.47
	0.48

	Practice of waste management
	8(80)
	14(70)
	4(50)
	5(83.3)
	2(5.6)
	36.6
	0.0000

	Received training on waste management
	8(80)
	12(60)
	1(12.5)
	4(66.7)
	19(52.8)
	6.03
	0.28


Table 5. Relationship between gender and waste management

	Factors
	Number of Males

YES                  NO
	Number of Females

YES                NO
	X2
	P value

	Should waste be segregated
	17
	3
	50                     
	10
	0.031
	0.86

	Knowledge about color-coded bags
	14                       
	   6
	39                     
	21
	0.168
	0.68

	Practice of waste management
	9                          
	11
	17                     
	43
	1.899
	0.168

	Training on waste management
	12                       
	   8
	21                     
	39
	3.868
	0.049


likely to be sent for training on waste management than their female counterparts; p=0.49

DISCUSSION

In this study, recruited healthcare workers were assessed about their knowledge, attitude and practice of healthcare waste management. Concerning their knowledge of waste segregation, 90% of doctors and nurses each and 87.5%, 83.5% and 58.5% of pharmacists, laboratory technician and healthcare attendants respectively knew about waste segregation. This showed that the respondents had a fair knowledge. The high knowledge recorded in this study may be attributed to training received by the nurses and healthcare attendants recently before the study. There was however a significant difference (P<0.05) in this knowledge between the more educated healthcare worker (doctors, nurses, pharmacist, laboratory attendants) and the healthcare attendants. This trend is similar to the findings of Saini et al who measured the knowledge regarding biomedical waste management. Their result showed that consultants, residents, and scientists respectively have 85%, 81%, and 86% knowledge about the biomedical waste management while nurses, sanitary staff, operation theatre and laboratory staff have 60%, 14%, 14%, and 12% awareness of the subject respectively (Saini et al., 2005). This is an indication that the people with higher education tend to have greater awareness about waste management issues than their less educated counterparts. Therefore the difference in knowledge may be due to the difference in educational level of doctors and other paramedical workers and thus exposes the need to fill this gap in knowledge through regular informal education of the paramedical workers.

Segregation of medical waste at source is the golden rule of healthcare waste management. Knowledge of this strategy was displayed by 80%, 70%, 50%, 90%, and 5.6% of doctors, nurses, pharmacists, laboratory technicians, and healthcare attendants respectively. This is strikingly similar to the finding of another study by Yadavannavar et al which recorded that majority of their staff knew about segregation of healthcare waste at source (Yadavannavar et al., 2010). In a similar vein, Deo et al. found that 90% of paramedical and 80.6% of medical staff were aware of this (Deo et al., 2006).

Use of different color-coding bags for segregation is one of the most important parts of healthcare waste management rule, yet low proportions of the participants especially, nurses, pharmacist, laboratory technician and health attendant were positively disposed towards putting them to correct use. Comparable low knowledge was equally reported by some other studies. Deo et al. showed that only 28.62% of paramedical and 20.23% of medical staff knew about this issue, whereas 74% of Puducherry study participants did not know about color coding of the healthcare waste bags (Deo et al., 2006).  However very high knowledge was shown among doctors and nurses in a study at Johannesburg Hospital by Ramokate et al who reported greater than 90% knowledge of various types of bins among them (Ramokate et al., 2009). On assessing the attitude about different health problems due to healthcare waste, it was seen that all the doctors and nurses, and 75%, 66.7%, 35% of pharmacists, laboratory technicians and healthcare attendants had good perception about the risk of diseases transmitted by healthcare wastes. This result was similar to some other studies including a study by Pandit et al. and Saraf et al. which showed that all the doctors were aware that improper management of healthcare waste causes different health hazards like infections (HIV/AIDS, Hepatitis B and C), injuries, and environmental pollutions (Pandit et al., 2005; Saraf et al., 2006).  A study by Araoye showed that 82% of the study population agreed that contact with infective waste could lead to infectious diseases such as HIV/AIDS, 88% Hepatitis B, and 76% Hepatitis C (Araoye et al., 2003). A need to periodically acquaint the participants with the updated healthcare waste management and handling rules was felt (WHO, 2002).

CHAPTER FIVE 
CONCLUSION AND RECOMMENDATION
Conclusion 
The collection, storage, transport, treatment and disposal of medical wastes are of growing environmental problem in Nigeria, which needs immediate attention before it goes out of hand. In the studied government HCEs medical wastes are not properly managed. Most of the HCEs do not have nay budgetary provision to manage their generated waste systematically. Medical waste management is an integral part of health care. Because of the communicable diseases such as the AIDS/HIV and hepatitis Bad n C viruses, people are increasingly concerned over the disposal of medical waste. Many of the workers are injured by the sharp, infectious, chemical and radioactive wastes. Moreover, some of respondents were facing stink and afraid of containing diseases from the infectious waste. 
From percolation of hospital waste ground water is polluted from leachate and aquatic life system is totally disturbed as it restricts sun light to enter in to the bottom level of water body. Again it disturbs the pH level of water body.     
It can be concluded that the existing system of medical waste management of the studied HCEs is neither satisfactory not adequate. Insufficient vehicle, lack of 
manpower, technology and complex maintenance procedures obstruct systematic medical waste management. An environment friendly management system for the proper management of medical wastes has to be developed. In this respect, an eco-design of the proper management of the medical wastes have been proposed.  
In many countries the safe disposal of medical waste is considered very important and handled in a very professional manner. They have effective systems of tracking waste generators, and follow specified regulations for segregation, collection, treatment and disposal of medical waste. 

Recommendations 

In Abeokuta LGA, medical waste is generally disposed in the same was ordinary domestic waste. In order to arrange a proper ad systematic medical waste management, the following obsevation should be considered: 
Medical wastes are needed to be segregated separated, according to its characteristics, at the point of generation. All the HCEs should use the WHO permitted color-coded, high-density polyethylene bags for easy identification and segregation of hospital solid wastes could be used in HCEs 
Modern techniques and technological devices such as moving dustbins, crane, separate collection system bins, etc. could be used in the hospital management system.  
3R principles (reuse, recycle and reduce) of waste generation could be followed through composting and following other process.  
Non-hazardous wastes were finally dumped as sanitary landfill system and the hazardous wastes could be disinfected prior to dispose.  
Human resources development with other logistic support could be ensured. 
To avoid the risk of health effect from the wastes, on-site incineration of the entire hospital waste with appropriate air pollution controls, is the best available means of processing prior to disposal. A strong monitoring system should be developed for the whole management system.  
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Questionnaire

Section A

Biodata

Gender

Male  [  ]
Female  [  ]

Age

25-30
[  ]

30-40
[  ]

Above 40 [  ]

Specialty

Doctors
[  ]

Nurses
[  ]

Pharmacist
[  ]

Lab technicians
[  ]

Health attendant
[  ]

Part B

Which of these do you deal with on a regular basis?
Sharps

[  ]

Infectious waste
[  ]

Chemical waste
[  ]

Woods


[  ]

Plastics


[  ]

Does your workplace have a good Waste Storage system?

Yes [  ]
No  [  ]
I don’t know
[  ]

Does your workplace have a Hospital dump-site?

Yes [  ]
No  [  ]
I don’t know
[  ]

How does your workplace disposes waste

At site of collection
[  ]

No idea
[  ]

Which of these would pass as the Best waste disposal method

Sanitary Landfill
[  ]

Incineration
[  ]

Buried on hospital ground
[  ]

Open burning
[  ]

Which of these would pass as the Best container for waste collection and disposal

Plastic bin
[  ]

Bags
[  ]

Cardboard boxes
[  ]

Trolleys/Wheel
[  ]

Barrows
[  ]

Do you think that Waste separation reduces injury risk to handlers?

Yes [  ]
No  [  ]
I don’t know
[  ]

Do you think that occupational safety of waste handlers be ensured?

Yes [  ]
No  [  ]
I don’t know
[  ]

Do you think that Puncture proof containers are most appropriate for sharps?

Yes [  ]
No  [  ]
I don’t know
[  ]

Where should segregation take place?

Segregation at production site
[  ]

Segregation at site of Collection[  ]

Segregation at disposal site[  ]

Which of these is a convenient method for you to handle waste?

Separate waste
[  ]

Store waste
[  ]

Transport waste
[  ]

Should waste be segregated?

Yes [  ]
No  [  ]
I don’t know
[  ]

What is the Practice level of waste management in your workplace.

High [  ]
Low [  ]
moderate
[  ]

Have you ever received Training on waste management?

Yes 
[  ]
no [  ]

