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Abstract

Introduction: Bio-Medical wastes are classified based on their source of generation which includes various risk factors
relatedto their handling and final disposal. The segregation of waste at the source of generation is the significant step.The
compliance in various categories of biomedical waste management in a tertiary care hospital was evaluated. Materials
and Methods: A checklist containing 17 parameters related to biomedical waste management such as ‘condition of waste
containers’, ‘segregation of waste’, ‘mutilation of recyclable waste was prepared and observed for compliance in 25
different patient care areas such as 9 Operation theatres, 1 casualty, 11 wards and 4 ICU. Each area was visited on any 3
non-consecutive days in the study period of 6 months from August 2017 to January 2018. Thus, a total of 6 visits were
made to each area and mean percentage scorewas analysed for each area and each category of biomedical waste
management. Results: For OTs, the mean percentage for ‘condition of waste containers’, ‘segregation of waste’,
‘mutilation of recyclable waste’ was 90%, 97% and 93% respectively. In casualty, the mean percentage was 89%, 94%
and 87% respectively. For wards, the meanpercentage for these categories was 88%, 93% and 89% respectively; and for
ICUs, the meanpercentage was 88%, 100% and 92% respectively. Conclusion: It was determined that more importance
needs to be rested for ‘mutilation of recyclable waste’ especially in wards.
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Introduction

Biomedical waste (BMW) is defined as any waste generated when patient care activities are carried out in a health- care
setting, which has the potential to cause harm to human beings and environment. It is also known as clinical waste,
medical waste and health-care waste. It constitutes about 15 to 25% of total waste generated in a hospital [1]. In order to
avoid harm to human beings, animals and the environment special precautions and treatment modalities are required for
BMW [2]. Most common pathogens found to be transmitted by biomedical waste [3] are Human Immunodeficiency
Virus (HIV), Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV). It is therefore one of the top priorities for the
Hospital management and the healthcare professional to implement a proper policy and to ensure that the waste
management practices are being followed. Hence, due care is taken while handling and disposing it [1].

The World Health Organization (WHO) has classified medical waste into eight categories [1] which includes general
waste, pathological, radioactive, chemical, infectious to potentially infectious waste, sharps, pharmaceuticals, pressurized
containers as described in Table 1. Hospitals generate waste, which is growing over the years in its volume and type
poses a threat to public health and environment in addition to the risk for patients and workers who handle them. The
sources for biomedical waste management includes hospitals,primary health centres, research centres, blood banks,
mortuaries, animal houses, slaughter houses, blood donation camps.
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Table-1: Classification of biomedical waste
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Category Waste type Treatment and disposal

Category 1 Human anatomical waste Incineration and deep burial
Category 2 Animal waste Incineration and deep burial
Category 3 Microbiology and biotechnology waste | Incineration/microwave/autoclaving

Category 4 Sharps

Disinfection/microwaving/autoclaving/shredding

Category 5 Discarded medicine and cytotoxic drugs | Incineration/landfill

Category 6 Contaminated solid waste Incineration/microwave/autoclaving

Category 7 Solid waste (other than sharps) Disinfection/microwaving/autoclaving/shredding
Category 8 Liquid waste Disinfection and discharge in drains

Category 9 Incineration ash Disposal in municipal landfill

Category 10 | Chemical waste

Disinfection and discharge in drains and secured
landfill for solid wastes

The major problem associated with biomedical waste
includes non-compliance of Bio-medical waste
regulation and disposal. Improper segregation, results in
mixing of hospital wastes with general waste making
the whole system hazardous. This in turn
causesunpleasant odour, multiplication of insects and
transmission of communicable diseases like typhoid,
cholera, hepatitis and AIDS through contaminated
syringes and needles.Scavengers in the hospital are at a
greater risk of getting infections such as tetanus and
HIV. The recycling of disposable syringes, needles and
other medical devices without proper sterilization also
contribute to transmission of blood-borne infections
such as Hepatitis, HIV. It is therefore essential to
manage hospital waste in a most safe and eco-friendly

manner [4].

The problem of bio-medical waste disposal in the
healthcare setting has become atopic of increasing
concern, encouraging hospital administration to pursue
new techniques of safe, systematic and cost-effective
disposal of BMW. Biomedical waste treatment and
disposal includes incineration, autoclaving, microwave
irradiation, chemical disinfection.

Need of biomedical waste management in hospitals
(3]

The wvarious reasons inviting a great need of

management of hospitals waste are:

e Injuries from sharps.

e Poor infection control activity leading to nosocomial
infections in patients.

e Risk of infection outside hospital for scavengers
handling BMW

e Risk of infection to public living in the vicinity of
hospitals.

e Risk associated with harmful chemicals, drugs to
persons handling wastes at all levels.

¢ “Disposable” being repacked and sold by immoral
elements.

e Risk of environmental pollution such as air, water
and soil directly due to waste, or due to defective
incineration emissions and ash.

In India, the legislation governing Biomedical waste
management is called as Bio-Medical Waste
(Management and Handling) Rules, 1998 [6] and has
been propagated under Environment (Protection) Act,
1986 [7].

There are principally four functions for biomedical
waste management at source of generation. They are
placement of waste containers or bins lined with waste
bags at source of generation, segregation of waste,
mutilation of recyclable waste and disinfection of waste
[1,2].

The present study was conducted with the objective to
evaluate biomedical waste management practices at
source of generation in a tertiary care hospital of South
India.

Aims & Objectives

To evaluate the practices of biomedical waste
management such as condition of waste receptacles,
segregation of waste, mutilation of recyclable waste in
different patient care areas in a tertiary care hospital in
South India.The compliance in various categories of
biomedical waste management in a tertiary care hospital
was evaluated.
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Materials and Methods

Sample size: 25 different patient care areas such as 9 Operation theatres, 1 casualty, 11 wards and 4 ICU. Each area was
visited on any 3 non-consecutive days in the study period of 6 monthsfrom August 2017 to January 2018. Areas were
visited during morning hours between 7 am and 10 am and evening hours of the same day between 3 pm and 5 pm
making a total of 6 visits to each area. All observations were made by same researcher. The chosen timings were such
thatpatient’s blood samples were withdrawn for lab diagnostic tests and maximum biomedical waste was generated in a
patient care area. Due to practical difficulties in visiting the patient care areas during evening and night hours when the
medications were given, such time period was excluded from the study.

Study design:A checklist was prepared containing the condition of waste containers, segregation of waste, mutilation of
recyclable waste (Table 2)

—_—

. Condition of waste containers:

e Is red colour bin available in each area?

e Is yellow colour bin available in each area?

e Is blue colour bin available in each area?

e Is green colour bin available in each area?

e Is red colour bag placed in the red colour bin in each area?

e Is yellow colour bag placed in the yellow colour bin in each area?
o Is blue colour bag placed in the blue colour bin in each area?

e Is green colour bag placed in the green colour bin in each area?

e [s the biohazard symbol printed over waste bags?

e Are the colour bins covered?

2.Segregation of waste:

¢ Does the red bin with red bag contain only plastics?
e Does the yellow bin with yellow bag contain only soiled infectious waste?
¢ Does the blue bin with blue bag contain only glass-broken or unbroken, metallic and body implants?

¢ Does the green bin with green bag contain general waste?

3. Mutilation of recyclable waste:

e Is used hypodermic needle destroyed?
o Is used hypodermic needle disposed in white puncture-proof containers?

o [s used hypodermic needle re-capped?

Each desirable observation was assigned ‘1’ mark and each undesirable observation was assigned ‘0’ mark. There were
some parameters, observations which could be in part desirable and in part undesirable in a given area, such observation
was assigned ‘0.5’ mark. For example, if all the used hypodermic needles were destroyed and disposed in white
puncture-proof container it is considered to be desirable and allotted “1” mark. If none of the used hypodermic needles
were destroyed and disposed in white puncture-proof containers it is considered to be undesirable and allotted “0” mark.

If some of the used hypodermic needles were destroyed and some were not destroyed it was allotted “0.5” mark.

In the finalscore-sheet, there were 10 parameters noted under category “condition of waste containers”, 4 parameters
were notedunder category “segregation of waste” and 3 parameters were notedunder category “mutilation of recyclable
waste”. Thus, a total of 17 parameters were observed in each study area.
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Table-2: Sample checklist

S. No | Parameter Observation
Yes No

1. Condition of waste containers:

e Isred colour bin available in each area?

e s yellow colour bin available in each area?

o Is blue colour bin available in each area?

e Is green colour bin available in each area?

e Isred colour bag placed in the red colour bin in each area?

e Is yellow colour bag placed in the yellow colour bin in each area?
e Is blue colour bag placed in the blue colour bin in each area?

e s green colour bag placed in the green colour bin in each area?
o s the biohazard symbol printed over waste bags?

e Are the colour bins covered?

2. Segregation of waste:

¢ Does the red bin with red bag contain only plastics?

¢ Does the yellow bin with yellow bag contain only soiled infectious waste?

e Does the blue bin with blue bag contain only glass-broken or unbroken,
metallic and body implants?

e Does the green bin with green bag contain general waste?

3. Mutilation of recyclable waste:

e Isused hypodermic needle destroyed?

o Is used hypodermic needle disposed in white puncture-proof containers?

e Isused hypodermic needle re-capped?

Data analysis: The mean percentage score was calculated for all categories of biomedical waste management and for all
the areas. In order to obtain the score for a particular biomedical waste management category, the marks attainedin 6
visitswas summated and the mean percentage score was calculated. The overall score of the particular category of
biomedical waste management and overall score of a particular area were analysed. StatisticalPackage for Social
Sciences (SPSS Inc., Chicago, IL, version 15.0 for Windows) was used for statistical analysis. All the quantitative
variables were analysed using mean, median (measures of central location) and standard deviation, 95% confidence
interval (measures of dispersion).

Results

Analyzation & interpretation of data: For OTs, the mean percentage score for ‘condition of waste containers’,
‘segregation of waste’, ‘mutilation of recyclable waste’ was 90%, 97% and 93% respectively. In casualty, the mean
percentage score was 89%, 94% and 87% respectively. For wards, the mean percentage score for these categories was
88%, 93% and 89% respectively; and for ICUs, the mean percentage score was 88%, 100% and 92% respectively (Table
3).

Table-3: Results

Category of Biomedical OT(n=9) | Casualty Wards ICU (n=4) Overall score of

waste management (%) (n=1) (n=11) (%) category of Biomedical
(%) (%) waste management

(n=25)(%)

Condition of waste 90 89 88 92 90

containers

Segregation of waste 97 94 93 100 96

Mutilation of recyclable 93 87 89 92 90

wastes

Overall score of the area(%) 93 90 90 95 92
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Discussion

The current practice of poor biomedical waste
management poses a huge threat to the community.
There is risk of transmission of various communicable
diseases such as gastro-intestinal infections, respiratory
tract infections, skin diseases due to various modes of
transmission such as injuries from sharps. Enterococcus
species, Staphylococcus aureus, Escherichia coli,
Klebsiella species, Pseudomonas species, Acinetobacter
species Clostridium tetani, HIV, Hepatitis A, Hepatitis
B are some of the most common microorganisms
responsible for infections [8].

The assessment of scores of different areas showed that
score related to condition of waste containers and
segregation of waste was not significantly different
among various areas such as OTs, casualty, various
wards and ICUs.

The score related to ‘mutilation of recyclable waste’
was found to be considerably different between OTs
and casualty. The score in OTs (93%) was significantly
higher than casualty (87%).

Segregation of waste is the most essential step for
proper management of BMW as waste segregated into
various colour-coded containers is eventually taken to
different sites for disposal. Presence of anincorrect kind
of waste in a particular container will apparently nullify
the efforts of appropriate disposal of waste. This implies
that for proper segregation of waste, the waste bins in
appropriate number, at appropriate places and with
appropriate colour-code are necessary to be consigned
at the source of generation of waste.

The mean percentagescore of condition of waste
containers in all the patient care areas in this study was
more than 80%. Several studies have found poor
condition of waste containers for waste disposal. In a
study conducted in South India, there were only white
bins for all types of Bio-medical waste for visual
reasons making segregation practices difficult [9]. The
high score of condition of waste containers in all patient
care areas in present study indicates that the basic
organisation for proper segregation of waste at the point
of generation of waste was well in place in the hospital.
However, it was found that most of the waste containers
were open without any lid over them. Waste receptacles
should be covered with foot-operated lids [1] and so it
is necessary to progressively replace the prevailing open
type waste containers with the ones having foot-
operated lids.

High score for ‘segregation of waste’ (96%) shows that
this fundamentalpart of waste management was being
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properlyattended. In a study in a tertiary care hospital in
Mumbai [10], it was found that waste segregation was
less than 40% which was unsatisfactory. In studies
conducted in Egypt [11] and Ethiopia [12], the waste
segregation practices were found to be poor. Other
studies from Lucknow and Belgaum, India showed
good waste segregation practices. However, the precise
percentage of areas where segregation practices were
found good were not documented by the authors.

As segregation of BMW is the most vital aspect of
BMW management more focus needs to be rested in
certain areas of hospital particularly in wards as the
score (93%) was relatively less as compared to other
areas of hospital, though this difference was not
statistically substantial. The high score in ICUs
couldpossibly be due to relatively good staff to patient
ratio compared to relatively less favourable staff to
patient ratio may be the cause for relatively lower score
in wards.

It was found that score of ‘mutilation of recyclable
waste’ in casualty and wards were significantly lower as
compared to OTs and Intensive care units. The
relatively poor score in these areas indicates that care
has to be taken to sensitise the interns and nurses
regarding BMW  segregation. Further analysis
of*‘mutilation of recyclable waste’ showed that some
health-care workersfailed to mutilate the used
hypodermic needles prior to disposal in white puncture-
proof containers. It makes it vital to mutilate used
recyclables right after use thus leaving no possibility for
their illegal re-circulation and reuse [13]. Astudy from
Pakistanshowed 60% compliance towards disposal of
sharps [14]. A study from China showed 8.9 to 23.3%
compliance towards disposal of sharps [15] as they
were inappropriately disposed. These findings were
very low compared to our study. In our country,
currently there are about 198 common BMW treatment
facility (CBMWTF) in operation and 28 under
construction [16]. Hence, there is a great necessity for
rapid development of many more CBMWTF to satisfy
the requirements of BMW treatment and disposal [17].

Recommendations and follow-up: The following

recommendations were made for the improvement of

biomedical waste management practices of the hospital.

e Adequate training and proper use of personal safety
equipment (PPE) should be offered to waste handling

e Segregation of waste should start at the source of
generation.

e Transportation of bags should be done separately and
in closed trolleys.
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Periodic sensitisation of health-care workers and

house-keeping staff should be done more consistently
in order to emphasize on the importance of usage of
personal protective equipment.

Periodic surprise inspection of the biomedical waste
generating areas by authorities and implementation of
accountability for every personnel involved in
biomedical waste management.

Records onsource of waste generation, treatment,
storage and disposal should be maintained by the
hospital.

Conclusions

The present study was done to evaluate the compliance
of biomedical waste management among different
patient care areas in a tertiary care hospital in South
India based on a checklist. It was found that more
importance needs to be rested for ‘mutilation of
recyclable waste’ especially in wards. Hospital
administrators may need to devise and implement a plan
for providing adequate and appropriate training to
Health Care Workers (HCW) so as to tackle the
deficiencies detected in the study. In order to protect
our environment and public health we must sensitize
ourselves to this important issue.

Input towards existing knowledge: Although the
knowledge of biomedical waste management is
adequate among the doctors and other health care
workers, there was a deficit in practical implementation.
Also, data about the knowledge and compliance was not
adequate in the locality under study. Hence, this study
was done to analyse the compliance of biomedical
waste management in our hospital so as to create
awareness about safe practices from the point of
generation to final disposal. Recommendations and
follow-up were made for the improvement of
biomedical waste management practices of the hospital.
This would lead to a clean and safe environment to live
in.
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