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ABSTRACT 

Background: During the past few years, there has been an increase in public concern about the 

management of health care waste on a global basis. Due to public awareness and litigations, health care 

Waste collection and proper disposal have become a social issue in India.  

Objectives: The objective of the study is to analyze the implication of Project on Up gradation of 

Safety in Health care (PUSH) in health care waste management among government sector in 

TamilNadu. 

 Methods: The amount of health care waste generated and the expenditure incurred among government 

sector from primary care level to tertiary care in Tamilnadu were studied. The study period was from 

2009-10 to 2011-12.It is a cross sectional study.  

Results: There was a reduction of biomedical waste generated from 2009-10 to 2011-12.  There was a 

reduction of health expenditures to CTF operators from 2009-10 to 2011-12.   

Conclusion: It was found that there was reduction of biomedical wastes generated and the reduction of 

expenditure to CTF  operators  due to Project on Up gradation of Safety in Health care (PUSH) in 

health care waste management  among government sector in TamilNadu and this type of project can be 

followed in other part of  India. 

Keywords: Biomedical waste, TamilNadu, hospital, PUSH Project, government. 

 
INTRODUCTION 

A modern hospital is a complex, 

multidisciplinary system which consumes 

thousands of items for delivery of medical care 

and is a part of physical environment. All these 

products consumed in the hospital leave some 

unusable leftovers i.e. hospital waste. The last 

century witnessed the rapid mushrooming of 

hospital in the public and private sector, dictated 

by the needs of expanding population. Lack of 

awareness has led to the hospitals becoming a 

hub of spreading diseases rather than working 

toward eradicating them. The advent and 

acceptance of “disposable” have further increased 

the generation of hospital waste in the current 

scenario. 

Medical waste is a special category of 

waste because it poses potential health 

and environment risks, typically 

including sharps, human tissues or body 

parts and other infectious materials. 

Hospital waste is a potential health hazard to the 

health care workers, public and flora and fauna of 

the area. 

India participated in the United Nation‟s 

Conference on human environment held at 

Stockholm in June 1972, where decisions were 

taken to take appropriate steps for protection and 
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improvement of human environment. Therefore, 

the Environment (Protection) act 1986 was 

formed by the Ministry of Environment and 

Forest, which is the most comprehensive Act on 

the Indian statute   book relating to Environment 

protection. In July 1998, the Government of India 

Environment (protection) act 1986 (Rule 29 of 

1986) issued a Notification on Biomedical waste 

(Management and Handling), rules 1998, 

indicating the rules for management and 

Handling for the management and handling of 

biomedical waste. The Government of India 

(notification 1998) specifies hospital waste 

management is part of hospital hygiene and 

maintenance activities. 

Despite the fact that current medical 

waste management practices vary from 

hospital to hospital, the problematic 

areas are similar for all healthcare units 

and at all stages of management, 

including segregation, collection, 

packaging, storage, transport, treatment 

and disposal. 

Biomedical waste means any waste, which is 

generated during the diagnosis, treatment or 

immunization of human beings or animals or in 

research activities pertaining thereto or in the 

production or testing of biologicals, and including 

categories as  mentioned in Schedule I
[1]

 [Table 

1]. It was long thought that proper handling of  

health care wastes were not done in developing 

countries, due to lack of scientific methods of 

segregation. In Tamilnadu, proper segregation 

and disposal of wastes had taken place even 

before 3800 years in Adichanallur.
 [2]

 

 According to the Archeological survey of India, 

the inhabitants of Adichanallur used an ingenious 

method to bury their dead human bodies in an urn 

on a hillock, where they could not be flooded by 

the nearby river or the lake [Figure 1, 2]. It was 

the method of segregation, which was practiced 

in Tamilnadu, even on 5th century B.C 
[2]

. 

Poor management of Health care waste exposes 

healthcare workers, waste handlers and the 

community to infections, toxic effects and 

injuries 
[3]

. The management of health-care waste 

is an integral part of a national health-care 

system. A holistic approach to health-care waste 

management should include a clear delineation of 

responsibilities, occupational health and safety 

programs, waste minimization and segregation, 

the development and adoption of safe and 

environmentally sound technologies and capacity 

building.  

Recognizing the urgency of this problem, the 

Government of Tamilnadu have implemented 

health care waste management plan through 

Health System Development Project (HSDP) 

with World Bank assistance in 2008. A major 

component of the plan is professional training of 

all the stake holders to ensure the understanding 

of proper disposal of bio medical waste, safety of 

the health personnel and people. Under the health 

care waste management plan, Bio-Medical Waste 

(BMW) generated from the health care sector will 

be segregated as per the colour coding prescribed 

by the bio medical waste handling rules [Table 2] 

and to generate a massive awareness in the 

community about the need for the safe disposal of 

bio medical waste.
 [4]

 

 

MATERIALS AND METHODS 

All the health care providing centres in the 

government sector of Tamilnadu from the 

primary to tertiary level were in the study group
 

(Table 3, figure-3). The period of study was from 

the year 2009-10 to 2011-12. The total number of 

bed strength was 55014. The biomedical waste 

generated in the above centers and the 

expenditures incurred for biomedical waste 

management were studied. It is a cross sectional 

analysis evaluating the generation of biomedical 

waste per bed per day among government sector 

in tamilnadu 
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Amount of biomedical waste   =   Total amount of biomedical waste generated in one year 

 generated per bed per year.         Total number of beds  

 

 

RESULTS 

Biomedical waste generated in Tamilnadu for the 

year 2009-10 is 531896 kilograms, in 2010-11 it 

was 429395 Kilograms and in 2011-12 it was 

282485 kilograms for the total bed strength of 

55014[figure-4]. There was also a reduction of 

expenditure to CTF operators from 2009 to 2011 

[Table 4, figure-5]. 

 

DISCUSSION 

The objective of BMW management are 

mainly to reduce waste generation, to ensure its 

efficient collection, handling, as well as safe 

disposal in such a way that it controls 

infection and improves safety for employees 

working in the system.
 

Seventy five to ninety percent of the waste 

generated by the health care providers is non 

toxic or general waste
[1]

. It comes from 

administrative and housekeeping functions of the 

health care establishments are taken care by the 

local bodies. The remaining 10-25% is health 

care waste is hazardous and creates a variety of 

health risks
 [1]

. According to WHO report 85% of 

hospital waste is non-hazardous waste, around 

10 % are infectious waste and around 5% non-

infectious but hazardous waste.
[5]

 

It is estimated that annually about 0.33 million 

tons of hospital waste is generated in India and, 

the waste generation rate ranges from 0.5 to 2.0 

kg per bed per day. The solid wastes from the 

hospitals consists of bandages, linen and other 

infectious waste(30-35%), plastics (7-10%), 

disposable syringes(0.3-0.5%), glass(3-5%) and 

other general wastes including food(40-45%)
 [6]

. 

Effective management of biomedical waste is not 

only a legal necessity but also a social 

responsibility.
 [5]

 

In 2006, Gupta S. Boojh did a study on 

biomedical waste management attitudes in 

Northern India. The study revealed that the 

infectious and non-infectious wastes are dumped 

together with in the hospital premises and 

disposed with municipal waste. The results of the 

study revealed the need for strict enforcement of 

legal provisions and a better environmental 

management system for the disposal of bio 

medical waste.
[7]

 

In 2006, N. Mathar Mohideen did a study to 

assess the knowledge, attitude and performance 

of nurses on Bio Medical Waste management in 

selected hospitals in Karnataka. The study 

showed that very negligible percentage of the 

nurses had high knowledge (1.7%) and more than 

seventy five percent of the nurses had below 

average knowledge. The study revealed the 

necessity for a training programme on biomedical 

waste management.
[7] 

 

Deepali Deo et al in  2006 have concluded that 

the objective of Biomedical Waste 

Management are mainly to reduce waste 

generation, to ensure its efficient collection, 

handling as well as safe disposal in such a way 

that it controls infection and improves safety for 

employees working in the system. The study 

concluded that it will be apt to remember 

recommendations of WHO „Human element 

is more important than technology‟.
 [8]

 

A study in 2011 by Ketan V. Lakahtria conducted 

in Ahmedabad has observed that there is a gap 

between biomedical waste rules and inadequate 

state of waste management. Safe and effective 

management of waste is not only a legal necessity 

but also a social responsibility.
 [5]  

 

 KAP study conducted in Northern India  by 

Vanesh mathur et al in 2011  have insisted on 

compulsory continuous training for the healthcare 

personals in accredited training centers.
[9] 

A study conducted by Boss U J et al in 2009 in 

puducherry government general hospital have 
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concluded that in India, not much attention has 

been paid to the management of biomedical waste 

(BMW) and recommended the establishment of 

standards and periodic monitoring along with 

effective training of personnel. 
[10].

 

According to WHO (biomedical waste 2004) the 

human element is more important than the 

technology alone. Almost any system requiring 

treatment  and disposal that is operated by well 

trained and well-motivated staffs provide more 

protection for staffs, patients and the community 

than an expensive or sophisticated system that is 

managed by staffs who do not understand the 

risks and the importance of their contribution 

(Biomedical waste2004). 

Although education about health care waste   

management is included in undergraduate medical 

courses, it may be essential to make it a part of 

continued professional education and strictly 

implemented with 100% compliance.
  
 

According to the biomedical handling rules the 

state governments were made responsible for 

effective implementation. In Tamilnadu, 

Biomedical waste awareness program was started 

by the Government of Tamilnadu  in 2008 

through a  “project for upgrading safety in health 

care”(PUSH).This programme is  monitored by 

the Tamil nadu health system project(TNHSP) in 

collaboration with National rural health mission, 

Tamil nadu pollution control board and 

Tamilnadu  AIDS prevention and control society. 

The aim of the project is to establish 11 regional 

training centers to train 150 health care providers 

as trainers in bio medical waste management. 

Trainers will in turn train 40,000 health care 

providers in the state of Tamilnadu. Doctors, 

medical students, nursing staff, laboratory 

technicians, and radiographers were involved in 

this program and the essentials of biomedical 

waste management were summarized to them by 

experts. This program was made compulsory for 

all the health care professionals due to the 

importance of proper segregation of biomedical 

wastes at the site of their production.
[4, 11, 12].

 

The biomedical wastes are segregated as per the 

colour coding issued by the government of India 

and transported to the storage room available in 

the health care centers.
[8]

 The effective 

segregation of biomedical waste at the site of 

their production will help in the prevention of 

hazards of biomedical waste. 

The nursing supervisors are fixed with the 

responsibility to supervise biomedical waste 

registers regarding segregation maintained by the 

staff nurses  available in all the work stations 

namely  wards, outpatient services, casualty, 

labour room and operation theatres  on day to day 

basis. The colour coding charts are provided in 

the regional language and pasted near the colour 

coded baskets in all work stations for immediate 

reference. With private public partnership the 

common treatment facility (CTF) is taken care by 

the private operators. Consent for operating CTF 

facility was given by the government of 

Tamilnadu to eight operators located at 

Chengalpattu, Sriperumpudur, Vellore, Salem, 

Tanjavur, Arupukottai, Tirunelveli and 

Coimbatore covering thirty districts of 

Tamilnadu. It is the responsibility of these 

agencies to take away the biomedical wastes from 

the storage room of health care centers  till  safe 

disposal  in the common treatment facility.
[11, 12]

 

To monitor effective implementation of 

biomedical waste management, State level, 

district level and  hospital level monitoring 

committees have been formulated (Table 5). In 

the state and district level committees NGO, 

Indian medical association are included apart 

from government officials from Tamilnadu 

pollution control board and municipal 

department.  

From our study it is evident that the expenditure  

on CTF operators have also been declined  every 

year  from 2009  to 2011. [Table 4].This is 

possible only through segregation of health care 

waste at the source of generation, implemented 

by the  Project on Up gradation of Safety in 

Health care (PUSH) plan of government of 
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Tamilnadu  for  health care waste management  

among government sector in Tamilnadu. 

 

CONCLUSION 

Wherever hospital waste is generated, a safe and 

reliable method for handling of biomedical waste 

is essential. Segregation of Biomedical Waste is 

considered the most important steps in 

Biomedical Waste Management. It is the 

responsibility of the occupier to segregate 

biomedical wastes at source. From our study it‟s 

evident that   right investment of resources and 

commitment has resulted in a substantive 

reduction in health expenditures to CTF 

operators. [Table 4]. Continuous training, 

monitoring, periodic evaluation are the key points 

for the successful implementation of Project on 

Up gradation of Safety in Health care (PUSH) 

plan of government of TamilNadu executed by 

TamilNadu Health System Development Project. 

Effective management of biomedical waste is 

not only a legal necessity but also a social 

responsibility which is achieved by proper 

segregation of health care waste at the source of 

generation in the health care centres among 

government sector in TamilNadu. Project on Up 

gradation of Safety in Health care (PUSH) plan 

of government of TamilNadu can be adopted in 

other parts of India for better implementation of 

health care waste.  
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Table 1-Categories of biomedical wastes and methods of their disposal
 

Category                      Waste Category Treatment & Disposal 

I Human Anatomical Waste 

(human tissues, organs, body parts) 

incineration/deep burial 

 

2 Animal Waste 

(animal tissues, organs, body parts carcasses, bleeding parts, fluid, 

blood and experimental animals used in research, waste generated 

by veterinary hospitals colleges, discharge from hospitals, animal 

houses) 

incineration/deep burial 

 

3 Microbiology & Biotechnology Waste 

(wastes from laboratory cultures, stocks or specimens of 

microorganisms live or attenuated vaccines, human and animal 

cell  

culture used in research and infectious agents from research and 

industrial laboratories, wastes from production of biological, 

toxins, dishes and devices used for transfer of cultures) 

 local autoclaving/ 

microwaving/ 

incineration 

4 Waste sharps 

(needles, syringes, scalpels, blades, glass, etc. that may cause 

puncture 

and cuts. This includes both used and unused sharps)  

disinfection (chemical 

treatment/autoclaving/ 

microwaving and 

mutilation/shredding 

5 Discarded Medicines and Cytotoxic drugs 

(wastes comprising of outdated, contaminated and discarded  

medicines)  

incineration/destruction and 

drugs disposal in secured 

landfills 

6 Solid Waste 

(Items contaminated with blood, and body fluids including cotton, 

dressings, soiled plaster casts, lines, beddings, other material  

contaminated with blood)  

Incineration/ 

Autoclaving 

/microwaving 

7 Solid Waste 

(Wastes generated from disposable items other than the waste 

sharps disinfection by chemicals such as tubing‟s, catheters, 

intravenous sets etc.). 

disinfection (chemical 

treatment/autoclaving/ 

microwaving and 

mutilation/shredding 

8 Liquid Waste 

(waste generated from laboratory and washing, cleaning, house- 

keeping and disinfecting activities) 

disinfection by chemical 

treatment and discharge 

Into drains. 

9 Incineration Ash 

(ash from incineration of any bio-medical waste)  

disposal in municipal landfill 

 

 

 

 

 

 

 

 

 

 

http://www.tnhealth.org/mehospitals.htm
http://www.tnhealth.org/mehospitals.htm
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Table 2: Showing colour coding of biomedical wastes 

Color Coding Type of   Containers Waste Category Treatment Options as per Schedule 1 

Yellow Plastic bag 1,2, Incineration/deep burial 

Red Disinfected Container/ Plastic 

bag 

3,6, Autoclaving/Micro waving/ Chemical 

Treatment 

Blue / White 

translucent 

Plastic bag/puncture proof 

container 

4,7 Autoclaving/Micro waving/ chemical 

treatment and destruction/shredding 

Black Plastic bag 5,9,10 (Solid) Disposal in secured landfill 

 

Table 3: Showing government hospitals in Tamilnadu and their bed strength
 [4]

 

Type of Hospitals under the control of 

DME DM&RHS DPH 

Medical college hospitals  & medical 

college attached hospitals 

44 - - 

district headquarters hospital  26  

sub district hospitals 

 

 244  

primary health centers   1413 

health sub-centers   8706 

 

bed strength 

 

 

21238 

 

20355 

 

10526 

Total bed strength – 52119 

D.M.E. - Director of medical education 

D.M. R.H.S. - Director of medical and rural health services 

D.P.H. - Director of public health and preventive medicine 

 

Table 4: Showing quantities of bio medical waste (BMW) generated in government sector and 

payments to CTF operators from 2009-2011.
 [4] 

Year payments to CTF operators in Rupees quantities of bio medical 

waste generated in 

government  sector in Kgs 

2009-10 92,14,704 531896 

2010-11 1,21,24,551 429395 

2011-12 1,12,96,893 282485 
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Table 5 Showing Monitoring -- Organization Framework At State District And Hospital Levels 
[4] 

State Project Monitoring 

Committee 

District Project Monitoring 

Committee 

Hospital Monitoring 

Committee 

1.Secretary    

(health) 

Chair person 1.District Collector Chair Person 1.Hospital   

Superintendent/CMO 

2.Project     

Director 

Member 

Secretary 

2.Dean of medical 

college hospital 

(wherever applicable) 

Member 

Secretary 

2.Medical officer 

(environment health 

officer) (EHO) 

3.Director of 

Medical Services 

Member 3.Joint Director  of 

Health services/ 

Deputy Director of 

Medical 

Services(wherever 

applicable) 

Member 

Secretary 

3.Head nurse to be 

designated as Infection 

Control Officer (ICO) 

4.Director of   

Medical Education 

Member 4.Deputy Director ( 

Health Services) 

Member 4.Asst. Engineer             

( PWD- Building) 

5.Director of 

Public Health 

Member 5.District Environment 

Engineer 

Member  

6.Tamil Nadu 

Pollution Control 

Board , 

representative 

Member 6.IMA Member Member  

7.Commissioner of 

Municipal 

Administration 

Member 7.NGO Representative Member  

8.IMA President Member 8.Commissioner, 

Municipality 

Member  

9.NGO 

Representative 

Member    

 

 
Figure 1 showing an urn containing skeletons, covered with another urn in what is called a twin-pot 

system. 
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Figure 2 showing a burial urn, its contents and (inset) inside it an inscription in rudimentary Tamil- 

Brahmi script. 
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D.M.E. - Director of Medical Education, D.M. R.H.S. - Director of Medical and Rural Health 

Services, D.P.H. - Director of Public Health and Preventive Medicine. 

Figure-3 Showing  Bed Strength  in Government of Tamilnadu 
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Figure-4   Showing Biomedical Waste Generated From 2009-2011 
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Figure-5 Showing The Amount in Rupees  Given to CTF Operators from 2009-2011 

 


