
Introduction :

In any community it is essential to safely put unwanted or 

discarded material away. Healthy cities and villages cannot 

thrive with insanitary wastes and indifferent sewage 

disposal. Waste, nevertheless, cannot be avoided totally 

from man's existence either, so much so, that each one of 

us is responsible for about 500 gms of solid waste and 100-

150 liters of sewage/sullage every day. 

During the human activities, a lot of waste matter is 

produced with industrial, biological development, 

modernization and urbanization. There is an increase use 

of these materials and as a result the productions of variety 

of waste products are also increased (1).

The waste products are either solid wastes or liquid wastes 

or excremental f i lth.  

Different types of wastes 

impinge upon physical, 

mental and social health of 

t h e  i n d i v i d u a l  o r  a  

community in various 

ways. Hospital is the 

places where individual is 
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housed for different periods of time for curative, 

rehabilitative, preventive or promotive services, as a 

suspect of disease or when suffering from disease. City 

hospital, health care institutions and research centers use a 

wide variety of drugs like cytotoxic drugs, corrosive 

chemicals and radioactive substance which ultimately 

become part of hospital waste. In addition, the increased 

use of disposables in the hospitals has brought in its wake 

many ills such as inappropriate recycling, unauthorized and 

illegal reuse and increased quantity of wastes disposal, 

many times infected (2&3).

The exposure to health care waste may result in infections 

and diseases or injury. The hazardous nature of the medical 

waste may be because it may contain infectious 

materials/agents or maybe genotoxic or may be 

radioactive. It may contain 'sharps' such as blades, syringes 

and needles etc. The prick of these objects result into the 

introduction of infected material into the human body 

(4&5). 

The purpose of the study is to evaluate the waste material 

collected from the clinics and hospitals and methods to 

dispose of these materials by various methods.
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Material and Methods :

The samples (waste materials) were collected from various 

hospitals in Lucknow district and rural and urban 

residential areas. The samples were divided into two 

categories- Hospital waste and Residential (public places 

under municipal limits of Lucknow and adjacent areas). In 

the hospital scenario, generation of biochemical waste was 

done at almost all areas and at all levels. Samplings were 

collected from various hospitals, nursing homes, clinics, 

dispensaries and P.H.C.'s for assessment (Table-I). For 

residential waste, samplings were collected from different 

areas of Lucknow which includes Indira Nagar, Gomti 

Nagar, Mahanagar, Aliganj, Nirala Nagar, Kaiserbagh etc. 

These sampling data of residential areas were taken from 

Nagar Maha Palika, Lucknow (Table-II)

These waste were again divided into infectious (Health 

Care) waste and non-infectious (Domestic) waste. 

Infectious waste (Fig: I) included those waste generated in 

hospital, which was capable of causing infectious diseases 

or disability. The infectious waste was also generated in 

clinical areas. These were taken from:

INFECTIOUS
WASTE

Wards

Clinics

LaboratoriesBlood Banks

Experimental roomsRadiology Unit

Mortuary OPDs

FIG I: Collection of Infectious waste

Non-infectious waste(Fig-II) were included those waste 

generated from domestic places (urban municipal waste) 

which were not infectious and does not cause any hazards. 

These wastes were taken from different sources as under:

NON-INFECTIOUS
WASTE

Office

Hotels

Guest roomHouse keeping

HostelsKitchen

StoreResidential areas

FIG II: Showing collection from Non-Infectious Waste

In our study, the comparison of waste between domestic 

(Non-infectious) waste and health care (Infectious) waste 

showed that out of total waste generated in the city 80% 

were domestic waste and 20% were health care waste 

(Table-III). The health care waste was of small amount as 

compared to domestic waste. In hospitals, the amount of 

waste generated per bed varies with the type of hospital, 

however, on an average 1-5 kg of waste per bed was 

generated. Estimates of hospital waste were made from 

number of beds in the city and average amount of waste 

created per bed. There had been a wide range, depending 

upon the waste generation and the method of estimation. 

In Lucknow city, normally 1-5 kg/bed/day of waste was 

generated. From clinics the solid waste generated was 1 kg 

to ½ kg per clinic per day. The waste collected from 

dispensaries and PHCs were 2 kg to ½ kg per dispensary per 

day. Therefore the average of solid waste generated from 

health care was 4.5 to ½ kg per bed per day (Table-IV).

Waste collected from the residential areas of Nagar Maha 

Palika was mainly of two types- Solid waste disposal and 

waste water disposal. The solid waste contributed the 

maximum percentage of waste (about 80% of the total 

waste while the water waste disposal was 15%. The other 

waste (5%) included spare parts of vehicles and polythene 

which could be reusable for various purposes (Table V).

The waste generated from the health care was of different 

categories. These categories include the infectious and 

other wastes. The other wastes are pathological waste, 

sharps, pharmaceutical waste, genotoxic waste, chemical 

waste, wastes from radioactive heavy metals and 

pressurized containers. The infectious waste contributed 

the main waste from the hospitals and nursing homes (45 

to 55%). The next was the chemical and pharmacological 

waste (15 to 20%). The sharp waste such as blades, knife, 

and scissors contributed to 10 to 15%. Radioactive waste 

from X-ray matching, radionuclide's associated to about 10 

to 15% (Table VI and Table VII).

Discussion :

Disposal of wastes is largely the domain of sanitarians and 

public health engineers. Health professionals need to have 
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a basic knowledge of the subject since improper disposal of 

wastes constitute a health hazard. The solid wastes include 

garbage (food wastes), rubbish (paper, plastic, wood, 

metal, glass etc.), demolition product (bricks, masonry and 

pipes), sewage treatment residues (sludge and solids from 

the course screening of domestic sewage), dead animals, 

manure and other discarded materials (6). In cities it is 

called 'refuse', in country side it is called litter and in 

general it is called solid waste. The sources of refuse are 

street refuse (collected by street cleaning services), market 

refuse (collected from market such as purified vegetables 

and animal matter), stable litter (collected from stables 

containing animal droppings and left over animal feeds), 

industrial refuse (comprises wastes such as calcium 

carbonate and explosive materials), domestic refuse (such 

as ash, rubbish and garbage) (7). This indicates that 

municipal waste is of much more in amount in comparison 

to hospital waste. The survey conducted indicates that 

refuse collected from cities amounts about 80% while the 

waste collected from hospital was 20% of the total waste in 

the cities. Both of these types of wastes are causing a 

health hazard to the community which ranges from 

transport of pathogens to man through flies and dust to 

possibility of water, soil and air pollution. The hospital 

waste is causing more health problem because of the much 

percentage of (45%) of the infected materials. The other 

such as sharps chemicals and radioactive materials are also 

having health hazards to the community.

The waste materials generated by the hospitals may be 

termed as 'hospital waste', 'medical waste' and 'regulated 

medical waste' because of variety of wastes generated in 

the hospital. The term 'medical waste' is used to describe 

any waste which is generated in the diagnosis, treatment or 

immunization of human beings or animals. Biomedical 

waste is used for any solid, fluid or liquid waste including its 

container and any intermediate product generated during 

research activities or in the production or testing of 

biological and animal waste from slaughter houses. Clinical 

waste is any waste coming out of medical care patient in 

hospitals or other health care establishments. Pathological 

waste is the waste removed during surgery/autopsy or 

other medical procedures including human tissues, organs, 

body parts, body fluids etc. Infectious waste is that 

biomedical waste which may transmit viral, bacterial or 

parasite diseases, if, concentration and virulence of 

pathogenic organisms is sufficiently high (8). The most 

appropriate way of identifying the categories of health care 

waste is by sorting the waste into color-coded plastic 

bags/containers yellow, red, blue, black. The 

recommended segregation and color coding should be as 

per central pollution control board regulations. The key to 

minimization and effective management of health care 

waste is segregation (separation) and identification of the 

waste, appropriate handling, treatment and disposal of 

waste by type, reduce costs and do much to protect public 

health. Segregation should always be the responsibility of 

the waste producer, should take place as close as possible 

to when the waste is generated and should be so 

maintained in storage areas and during transport. This is 

important to separate the infected from non-infected 

waste. In infected waste again segregation should be done 

for biochemical, pathological, radioactive, sharps waste 

materials (1&3).

Thus the survey done in Lucknow City revealed that the 

quantity of solid waste generated in hospitals and nursing 

homes generally ranges from ½ kg to 4 ½ kgs per bed. The 

total quantity of hospital waste generated in Lucknow is 

about 30 tones per day. Out of this nearly 45 to 50% is 

infectious; segregation of infectious waste from non-

infectious wastes is done only in about 20% of hospitals. 

This the survey indicates 80% solid waste, deals with the 

normal domestic and urban waste management system 

while only 20% dealt with in health care waste. Out of this 

16% are pathological and infectious waste, 1% sharp waste, 

3 % chemical and pharmacological waste, less than 1% 

special waste, such as radioactive or cytotoxic waste, 

pressurized contains or broken thermometers and used 

batteries. These surveys are also coinciding with the survey 

conducted in the Bangalore city for the waste management 

system.
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Conclusion :

It is concluded from the study that between 75 to 90 

percent of the waste produced in the cities is non-risk or 

'general' health care waste, comparable to domestic waste. 

It comes mostly from administrative and house keeping 

functions of the health care establishment and may also 

include waste generated during maintenance of health 

care premises. The remaining 10-25 percent health care 

waste is regarded hazardous and may create a variety of 

health risk.
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