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ABSTRACT 
Introduction: Bio-Medical Waste (BMW) consists of solids, liquids, sharps and laboratory waste that are 

potentially infectious and dangerous. In India, lack of knowledge and practice in relation to availability of 
resources and processes in place has been reported in many studies. Hence, the present study has been carried 
out with an objective of assessing awareness and practices of healthcare providers regarding BMW. 
Materials and methods: This cross-sectional study was conducted in tertiary care hospital with 300 beds in 

Karnataka over a period of one month using preformed, pre-structured proforma.  
Results: Almost all health personnel were aware about BMW guidelines; adequate segregation of BMW was 

noticed in only 4 sites (11.8%).  
Conclusion: The awareness about BMW management among healthcare providers in our study was found to be 

adequate but with low segregation practices. The staffs are well aware to manage the spills and will use if all the 
sites are provided with spill kits.  
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INTRODUCTION 
The term "health-care waste" refers to all wastes generated 
by medical procedures in health-care facilities, research 
centers, and laboratories. It also includes the same sorts of 
waste generating from modest and scattered sources, such 
as waste generated during home health care (e.g., home 
dialysis, self-administration of insulin, and recuperative 
care). 1  
 Bio-Medical Waste (BMW) is comprised of potentially 
infectious and harmful solids, liquids, sharps, and 
laboratory waste. Poor health-care waste management, 
according to the World Health Organization (WHO), puts 
health-care personnel, waste handlers, patients, and the 
general public at danger of infection, harmful effects, and 
injuries, as well as damaging the environment. All medical 
waste materials must be separated at the point of creation, 
processed appropriately, and disposed of safely.2 
 India generates around 3 million tonnes of medical 
waste every year and the amount is expected to grow at 8 
% annually.3 The Government of India has laid down 
biomedical management and handling rules 1998 and has 
been revised in 2016.4 
 In India, lack of knowledge and practice in relation to 
availability of resources and processes in place has been 
reported in many studies. The proper techniques for 
handling of waste and practice of safety measures can 
prevent healthcare providers as well as community in 
general from various adverse effects of hazardous waste.3,5 
With this background the present study has been carried 
out with an objective of assessing awareness and practices 
of healthcare providers regarding BMW.  
 

MATERIAL AND METHODS 
This cross-sectional study was conducted in a tertiary care 
hospital in Belgaum, Karnataka with 300 beds over a 
period of one month from December 1st 2021 to 30th 
December 2020. Different facilities like wards, Intensive 
care units (ICU’s), operation theatres (OTs), emergency, 

outpatient departments, laboratories and injection room 
were evaluated for collection, segregation, storage, 
transportation and disposal of BMW. A preformed, pre-
structured proforma was administered on laboratory 
technicians, radiographers, nursing and ward maintenance 
staff to collect the data regarding awareness and practices 
of handling and disposal of BMW. The proforma was 
divided into 2 parts, first part included questions on 
awareness of healthcare workers and second part 
envisaged on healthcare workers practices. Awareness on 
needle stick injuries, spill management, disposal of 
laboratory reagents was assessed. Evaluation included 
availability of BMW bins, liners, puncture-proof containers, 
spill kits, personal protective equipment’s, hand-washing 
facility, disinfectant solutions, segregation, storage, facility 
for transportation, disposal and information, education and 
communication materials. The data collected was entered 
and analysed using SPSS 17. Requisite permission and 
ethical clearance were obtained from the concerned 
authorities.  
 

RESULTS 
The BMW was generated at 34 sites in the hospital which 
included 14 wards, 10 out-patient departments, 4 
laboratories and 4 intensive care units and 2 operation 
theatres. (Table 1) 
 
Table 1: Sites of situation analysis in the hospital  

 Frequency Percentage (%) 

Ward 14 41.1 

OPD 10 29.4 

Lab 4 11.8 

ICU 4 11.8 

OT 2 5.9 

Total  34 100.0 

 
 Table 2 shows awareness about BMW among the 
hospital staff. Almost all health personnel were aware 
about BMW guidelines but only 35.3% said to have 
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undergone a training programme; half of the study 
participants reported to have training in spill management. 
Majority (88.2%) of them were aware regarding post-
exposure prophylaxis but only half reported that they will 
seek treatment from Integrated Counselling and Testing 
Centres.  
 
Table 2: Awareness about biomedical waste management 

 Frequency Percentage (%) 

Training in BMW 

Yes  12 35.3 

No  22 64.7 

Spill training 

Yes 15 44.1 

No 19 55.9 

Awareness of PEP 

Yes  30 88.2 

No  4 11.8 

Report injury 

Doctor  15 44.1 

ICTC 19 55.9 

Total  34 100.0 

 
Table 3: Observation findings of BMW  

 Frequency Percentage (%) 

Puncture proof container 

Available  26 76.5 

Not available 8 23.5 

Disinfectant solution 

Available  22 64.7 

Not available 12 35.3 

BMW Chart displayed 

Available  20 58.8 

Not available 14 41.2 

Spill protocol chart displayed 

Available 9 26.5 

Not available 25 73.5 

Blood spill kit 

Available 9 26.5 

Not available 25 73.5 

Mercury spill kit 

Available 4 11.8 

Not available 30 88.2 

PPE 

Available 32 94.1 

Not available 2 5.9 

Segregation 

Yes 4 11.8 

No 30 88.2 

Covered bins 

Yes 29 85.3 

No 5 14.7 

Duration  

24 30 88.2 

48 4 11.8 

Hand washing facility 

Available 21 61.8 

Not available 13 38.2 

Total 34 100.0 

 As per the post-exposure prophylaxis for needle stick 
injuries in Kayakalpa guidelines6 by Government of 
Karnataka, the part should be cleaned with running water 
and soap and should not be squeezed. But, in the present 
study 7 individuals reported to squeeze and let 1-2 drops of 
blood, majority however said they will report to Integrated 
Counselling and Testing Centres and get investigated and 
treated accordingly. More than half of the study population 
(58.8%) reported to use spill kits for managing blood and 
body fluid spills. However, on observation, spill kit was 
available only at 9 of 34 sites. The hospital does not have a 
reagent disposal protocol and majority of the staff reported 
that they have limited or no knowledge in this regard. The 
laboratory reagents and disinfectant solutions were sent 
back to the pharmacy or let in the drain without any pre-
treatment. Only 7 sites had all the required colour coded 
bins as per the guidelines, whereas, in other sites less or 
inadequate bins were noticed. Only in Anti-Retroviral 
Treatment (ART) centre site broken pieces of glassware 
were managed according to guidelines and hub cutter was 
used. Injury register was also maintained at ART centre.  
 Table 3 depicts the observation findings of BMW 
management in the hospital. Puncture-proof container and 
disinfectant solution was available at 26 (76.5%) and 22 
(64.7%) sites respectively. There was lack of display of 
BMW segregation charts in 14 sites (41.2%) and spill 
management chart not available in 25 (73.5%) sites; blood 
spill kit was present in 9 (26.5%) sites and mercury spill kit 
in 4 (11.8%) sites. Personal protective equipment’s were 
available in 32 sites and staff reported that mask and cap 
were usually less in quantity.  Adequate segregation of 
BMW was noticed in only 4 sites (11.8%), however majority 
29 (85.3) of the sites had bins covered with lids. In majority 
of the sites waste was collected and disposed every 24 
hours. Twenty-one sites had a hand washing facility for the 
healthcare personal.  
 

DISCUSSION 
The International Clinical Epidemiology Network reviewed 
BMW practices set-up and framework in all healthcare 
facilities across India and reported that more than 50% of 
healthcare facilities have no proper BMW system in place.7 
The Bio-Medical Management and Handling rules have 
been laid down 1998 and subject to amendments and 
modifications (2016) with an aim to minimize cross 
infection, improve the general hygiene in hospitals and to 
curtail environmental pollution through proper treatment 
and disposal of waste.8 
 The successful implementation of these rules rests on 
awareness and practices of healthcare workers. Many 
studies have documented the importance of audit and 
training of healthcare workers for effective implementation 
of the guidelines. Hence the present study is an effort in 
this regard to contribute to the existing body of literature 
and also substantiate the need for repeated training and 
monitoring activities.  
 In the present study the awareness and practices 
regarding bio-medical waste management among health 
care workers was high among nurses and paramedical 
staff and the same is corroborated by studies conducted in 
tertiary care hospitals in Amritsar9, Jaipur10 and Delhi11. 
 In the current scenario only 35% of the healthcare 
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workers had undergone training on BMW management. 
The proper and suitable management of biomedical waste 
necessitates the training of both technical and nontechnical 
personnel. A person who gets a needle stick injury from a 
needle used on an infected source patient has a 30%, 1.8 
percent, and 0.3 percent chance of contracting HBV, HCV, 
and HIV, respectively.2 The reporting of injuries resulting 
from needle stick injuries was found to be low among the 
study participants (44%). According to Stein et al12, about 
37% of doctors and nurses have ever experienced a 
needle stick injury. The fact that most technical and 
nontechnical employees are uninformed of a formal system 
of injury reporting, which should be created inside all health 
facilities, may account for the low reporting of injuries. 
Many studies opined that necessity of effective practical 
training and adequate theoretical knowledge is required 
among both medical and paramedical health care workers 
for overall improvement of biomedical waste management 
and handling practices. 13,14 
 The most important stage in efficient BMW 
management is proper segregation, which includes having 
enough waste containers in the right number, in the right 
places, and with the right color code. The presence of the 
incorrect type of waste in a particular container will 
definitely negate the efforts of proper waste disposal. In 
spite of the crucial importance of segregation at the point of 
waste generation in the present study a low level of 
segregation practices were noted (11.8%). Contrasting 
results have been reported in the previous studies with 
some authors reporting good and some bad segregation 
practices.15,16 Previous studies have reported a better 
knowledge and practices among nurses and lab 
technicians.17,18 Waste segregation practices were found to 
be good in a study conducted by Patil GV et al in a 574-bed 
tertiary care Medical Institute in Belgaum, Karnataka, India. 
19 
 In the present study, the use of electrically operated 
needle cutters to mutilate the used needles and nozzle 
(hub) of used syringes was significantly lower. Similar 
finding has been observed by a study conducted by Kumar 
R et al in North India.20 
 More than half of the study population (58.8%) 
reported to use spill kits for managing blood and body fluid 
spills. However, on observation, spill kit was available only 
at 9 of 34 sites in the hospital.  
 With adequate training personal protective measures 
can help greatly to reduce injuries with sharps and needles 
and in turn protect healthcare workers from blood borne 
infections causes by HIV virus, Hepatitis B virus and 
Hepatitis C virus. In our study in most of the sites, gloves 
and mask were available with a deficiency of apron and 
footwear. In a study done in Davangere, Karnataka the 
staff were using apron in 2% and gloves in 20% of the 
sites. 21 
 

CONCLUSION 
The awareness about BMW management among 
healthcare providers in our study was found to be adequate 
but low segregation practices. The staffs are well aware to 
manage the spills and will use if all the sites are provided 
with spill kits.  
Recommendations: The poor BMW practices, health and 

environmental effects are attributed to lack of training and 
awareness among healthcare providers. Repeated training 
and supportive monitoring of healthcare workers is 
necessary for effective BMW. 
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