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Abstract

Objectives: The objectives of the study were to evaluate the infrastructural setup for Bio-medical waste (BMW) handling, segrega-
tion and mutilation at the point generation of the waste and to identify the shortcomings in the execution of the same in a tertiary
level hospital in Udaipur, Rajasthan (India) in the month of September and October, 2021 with the help of a standard checklist with
22 questions and scoring out of 22.

Background: Establishing policies and ensuring its effective execution in a hospital are two completely different goals to achieve,
when it comes to biomedical waste (BMW) handling, segregation and mutilation. The careless handling of BMW has a potential to
become a major health hazard affecting community especially health workers. This study is a critical reminder that the protocols
for BMW handling should be followed efficiently and in a strictly monitored environment to achieve the ideal management of BMW.

There is always an enormous scope to know about the challenges faced in day to day execution of biomedical waste disposal.

Methods: The cross-sectional study was conducted quantitatively among 17 specialties and 5 clinical labs in a tertiary level hospital
in Udaipur, Rajasthan (India) in the month of September, 2021 to October, 2021.The approach followed in this study was that, a stan-
dard checklist of 22 questions was prepared keeping in mind the regulations related to BMW. Each response appropriate according
to Bio-Medical Waste (Management and Handling) Rules, 2016 was denoted in scoring as 1, otherwise as 0. So, the scoring was done

out of 22. Data was further interpreted by graphs and percentages, and the outcomes were subsequently analyzed.

Results: Results included major problems such as- failure of mutilation of intact needles, failure to follow color coding, uncovered
bins, poor hygiene, absence of particular color coded bins, unattended blood bags and failure to segregate in few of the places. Among
the poorest scoring specialty includes Neurology outpatient department (OPD), COVID OPD (swab sample collection room), Dialysis

treatment room, Neuroscience semi deluxe ward and sample collection room.

Conclusion: This is an example of a study conducted to evaluate the condition of hospital waste management in a tertiary level hos-
pital. There is a further scope to study about the knowledge and practices of BMW Management among health workers to identify
where these shortcomings in the execution stem from. Further, studies like this should be conducted in large numbers among health
care workers and tertiary level hospitals to know the real status of BMW disposal system in order to improve the quality of waste

management.
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Introduction animals or research activities pertaining thereto or in the produc-
“Bio-medical waste” means any waste, which is generated dur- tion or testing of biological or in health camps [1]. It comprises of
10 - 25% of healthcare waste which is hazardous, create a variety

of health risk [2].

ing the diagnosis, treatment or immunisation of human beings or
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Types of waste according to WHO [3]

1. Infectious waste: Waste contaminated with blood and
other bodily fluids (e.g. from discarded diagnostic samples),
cultures and stocks of infectious agents from laboratory
work (e.g. waste from autopsies and infected animals from
laboratories), or waste from patients with infections (e.g.

swabs, bandages and disposable medical devices)

2. Pathological waste: Human tissues, organs or fluids, body

parts and contaminated animal carcasses;

3. Sharps waste: Syringes, needles, disposable scalpels and
blades, etc.

4. Chemical waste: For example solvents and reagents used
for laboratory preparations, disinfectants, agents used for
sterilisation and heavy metals contained in medical devices

(e.g. mercury in broken thermometers) and batteries

5. Pharmacy waste: Expired, unused and contaminated drugs

and vaccines

6. Cytotoxic waste: Waste containing substances with geno-
toxic properties (i.e. highly hazardous substances that are,
mutagenic, teratogenic or carcinogenic), such as cytotoxic

drugs used in cancer treatment and their metabolites

7. Radioactive waste: Such as products contaminated by ra-
dionuclides including radioactive diagnostic material or ra-

dio therapeutic materials

8. Non-hazardous or general waste: Waste that does not
pose any particular biological, chemical, radioactive or
physical hazard.

Biomedical waste must be properly managed and disposed of
to protect the environment, general public and workers, especially
healthcare and sanitation workers who are at risk of exposure to
biomedical waste as an occupational hazard. Steps in the manage-
ment of biomedical waste include generation, accumulation, han-
dling, storage, treatment, transport and disposal [4]. Examples of
disease spread by hospital waste include respiratory infections,
gastro enteric infections, genital infections, ocular infection, skin
infections, acquired immunodeficiency syndrome (AIDS), meningi-
tis, hemorrhagic fevers, anthrax, septicemia, viral hepatitis A, bac-

teremia, candidaemia, viral hepatitis B and C [5].

Objectives
The objectives of the study were to evaluate the infrastructural
setup for BMW handling, segregation and mutilation at the point

generation of the waste and to identify the shortcomings in the exe-
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cution of the same in a tertiary level hospital in Udaipur, Rajasthan
(India) in the month of September and October, 2021 with the help

of a standard checklist with 22 questions and scoring out of 22.

MATERIAL and METHODS:

The cross-sectional study was conducted quantitatively among
17 specialties and 5 clinical labs in a tertiary level hospitalin Udai-
pur, Rajasthan (India) in the month of September, 2021 to October,
2021.

The primary data has been collected with the help of a stan-
dardized checklist mentioned below [6,7] followed meticulously at
all the places of study. The checklist was prepared in a way that it
could be answered in a binary form, either yes or no. While fol-
lowing the format strictly, the places of study were analyzed. Pilot

study was not conducted.

The approach followed in this study was that, each response ap-
propriate according to Bio-Medical Waste (Management and Han-
dling) Rules, 2016 should be denoted in scoring as 1, otherwise as
Zero. The scoring was done out of 22 that is the total number of

questions in the checklist given below:
e Isred color bin available?
e [syellow color bin available?
e s blue color bin available?
e [sblack color bin available?

e [s white translucent color puncture-proof container avail-
able?

e [sred color bag placed in the red color bin?

e Isyellow color bag placed in the yellow color bin?

e Isblue color sticker/mark placed in the blue color bin?
e [sblack color bag placed in the black color bin?

e  Does the white translucent color container contain 5% so-

dium hypochlorite solution?
e [sthe biohazard symbol printed over waste bags/bins?
e Are the color bins covered?
e  Any blood splashes?
e Does the red bin with red bag contain only plastics?

e Does the yellow bin with yellow bag contain only soiled in-

fectious waste?

e Does the blue bin with blue sticker/mark contain only

glass(broken or unbroken), metallic and body implants?
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e Does the white translucent color container containing 5%

sodium hypochlorite solution contain only infected sharps?
e Does the black bin with black bag contain general waste?

e [s used hypodermic needle kept unattended on table/trol-

ley/counter?
e Isused hypodermic needle destroyed?

e [s used hypodermic needle disposed in white puncture-

proof containers?

e Isused hypodermic needle re-capped?

The data was subsequently interpreted in the form of a graph
and percentages of score, scored by each specialty and lab. Further, ~ Figure 2: Intact and recapped needles and broken ampules with

analysis of the outcomes was done in form of observations and dis- blood splashes [Dialysis- Treatment Room].

cussions.

Observations and Results

Most common and the most concerning observation was the
failure of mutilation of used needles in Emergency Wards, Blood
Bank (Figure 1) and Dialysis treatment rooms (Figure 2). Although
there was presence of needle destroyer and cutter, but still the in-
tact needles/recapped needles were being collected in a container

for disposal. The above resulted in frequent needle stick injury.

~

Figure 3: Unattended blood bags (Blood Bank- sterilization

room).

Figure 1: Needles not destroyed [Blood bank (donation room)].

Figure 4: Incorrect Color Coding [MICU].
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Other observations included
e  Presence of non-foot operated lids of the bins.

e  Unattended blood bags lying on the counter in sterilization

room at blood bank (Figure 3)

e Uncovered bins in Radio-diagnostic department, COVID OPD

(swab sample collection area) and Ortho OPD (Plaster room).

e Incorrect color coding of bins and bags in Emergency wards,
COVID OPD (swab sample collection area), Chemotherapy

ward, MICU (Figure 4) and Sample collection room.

e  Non- availability of some color coded bins in Neurology out-
patient department (OPD), Sample collection room and CO-

VID OPD (swab sample collection area).
e Most of the bins or areas did not have visible biohazard sign.

e Blood splashes on wall and trays in blood bank.

The data in the graph given below suggests a strong relationship
between low scores and significant deficiencies found in the execu-

tion of handling, segregation and mutilation of BMW (Figure 5).

Neurology OPD s 18.18%
Psychiatry OPD (E ination Room) 9545%
Dermatology OPD (Procedure Room) 95145%
OBGYN OPD (Sample Collection Room) 9545%
Surgery OPD (Minor OT) 9545%
COVID OPD (Sample Collection Room) s 22.72%
Pediatrics OPD + Orthopedics Plaster Room 90.907
Medicine OPD (Injection Room) 9545%
Super Speciality Clinic (Procedure Room) 95.45%
Sample Collection Room 54.54%
diodiagnosi 90%)
E y itation Room 95.45%
Emergency Ward 2 8636%
Emergency Ward 1§ - 86.36%

2 4 6 8 10 12 14 16 18 20 22

Microbiology lab 95.45%
Histopathology Lab $1.81%
General Ward Female 100%
General Ward Male 100%
Physiotherapy 100%
Ophthalmology OPD 5.45%
ENT OPD 5.45%
Chemotherapy Center | 86.36%
Blood Bank = = w— 86.36%

100%

Gastroenterology OPD

Gynaecology Ward 100%
IVF Center 100%
NICU, Pedia Ward 100%
OT, Labour Room & . 100%

2 4 6 8 10 12 14 16 18 20 22
oOT 100%
CCU 100%
CTVS 100%
SICU & 100%

MICU (Individual Beds)

86.36%
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Nephrology & Dialysis (Treatment Room) 3.63%
T Chest (End. Room) 81.81%
Neuro ICU & OT 100%
Stroke Unit (beside bed & common) 95.45%
Labs (elec. physiology, sleep & eeg) 95.45%
Neuro Semi Deluxe Ward (Utility Area) 8.18%
Neuro Private Ward 95.45%

2 4 6 8 10 12 14 16 18 20 22

Figure 5: Graph showing specialties and labs score out of 22 (in

percentage).

Looking at the graph above, it can be observed how Neurology
outpatient department scored 18.18% due to lack of different color
coded bins, justified by the staff as “we don’t do any procedures
here in opd”. But when investigated there were pieces of blood
soiled gauges found in the black bin which itself defeated the whole

purpose of segregation.

Sample collection room just scored 54.54% because the room
only had a red bin. It had several sky blue colored small bins with
black bags that violated color coding and the rest of the bins were

missing.

Further, COVID OPD (swab sample collection area) scored
22.72% because it had an uncovered yellow bin and none of the
other bins were found. The same scenario was observed at blood
sample collection room where no color coding was followed and

the bins being used were also not covered.

One of the most astonishing finding was that, one of the most
well equipped areas namely Neuroscience semi deluxe ward that
scored 68.18% and dialysis treatment room that scored 63.63%
had a very poor condition of waste management. Broken ampules,
used blades, blood soiled gauges, intact/recapped needles, blood
splashes on container and incorrect color coded bins lying around
were one of the few examples of failed execution of proper segrega-

tion and storage of waste.

Some of the other places like endoscopy room in TB and Chest
department had bins containing wrong category of waste. Most of
the other places either had incorrect color coding or wrong cat-

egory of waste disposal.

Discussion

A total of 17 specialties and 5 labs in the tertiary level hospital
were included in this study. The top sources contributing in bio-

medical waste generation in this tertiary level hospital at Udaipur
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are Wards, Labs, Operation Theatres, Blood Bank, Chemotherapy

Center, Dialysis Center and Intensive Care Units.

Proper management of Biomedical waste (BMW) generated
in a healthcare facility is one of the most important functions of
a healthcare worker (HCW) as its improper management not only
poses risk to human beings and environment, but may also invite

legal action against HCW as well as hospital administration [8].

According to the findings of the study, following are some rec-
ommendations addressed to the hospital administration to bridge

the gaps and deficiencies:
e  Waste bins should have foot-operated lids.

e The bins should contain the matching colours of bag and a

clearly visible biohazard sign.

e Importance needs to be given for ‘mutilation of waste’ espe-
cially in wards like needles should always be cut or burnt be-

fore putting in 5% sodium hypochlorite solution.

e  Every out patient department should have all colour coded
bins whether or not procedures are done there and at all

times of the day.

e  Proper use of BMW colour coding should be enforced to pro-

mote ideal segregation practices.
e The bins should be covered at all times of the day.

e Periodic sensitisation of health-care workers and house-
keeping staff should be done consistently to emphasize on
the importance of usage of personal protective equipment to

avoid needle stick injury.

e  Periodic inspection of the BMW generating areas by authori-
ties and creating a sense of accountability among personnel

involved in BMW Management.

In a 600-bedded super-specialty corporate hospital of a South
Indian city, there were only white receptacles for all types of BMW
for aesthetic reasons and since the color of all receptacles or bins
was same, following the segregation practices was difficult [8]. On
the contrary, in the current study, 5 types of colored bins mainly

yellow, red, white, blue and black were present.

Various reports indicate that the implementation of the BMW
Rules is not satisfactory even in the large towns and cities in India

[9]. Looking at the results of the survey from Irbid city of Jordan,
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it can be observed that the healthcare facilities in the city have
less appropriate practices when it comes to the handling, storage,
and disposal of wastes generated in comparison to the developed
world. There were no defined methods for handling and disposal of
these wastes. No specific regulations or guidelines for segregation
or classification of the wastes were established, that lead to mixing
of BMW with general waste [10]. On the other hand in India, we
already have a well-established Bio-Medical Waste (Management
and Handling) Rules, 2016 in effect. Also, in the current study seg-
regation was found to be followed far better than the healthcare

facilities in Irbid city of Jordan.

The arrangements for bulk clinical waste handling were audit-
ed in 16 UK hospitals, one year after an earlier audit that revealed
many deficiencies in performance. Storage of clinical waste carts
in areas accessible to members of the public and failure to lock
individual waste carts was common. Waste segregation was poor.
Many clinical waste carts and the areas dedicated to their storage
were in a poor state of repair. Many instances of clinical waste stor-
age apparently in breach of UK health and safety legislation, of fire
regulations, and of the hazardous waste regulations were observed
[11]. In the current study, there were uncovered bins found. Also,
many of the bins did not have a biohazard sign visible on it due to

poor condition on the bin.

The current place of study has a better performance than the
places mentioned in the referenced studies. Still, there is a great
scope to fill the gaps between policies and reality with the help of

recommendations above.

Conclusion

The present study was done to evaluate the infrastructural setup
for BMW handling, segregation and mutilation at the point genera-
tion of the waste and to identify the shortcomings in the execution
of the same in a tertiary level hospital in Udaipur, Rajasthan (India)
based on a standardised checklist. The above study made us realise
how ground-level execution of waste management is a challenging
task. It doesn’t only involve formation of rules and regulations but
enormously depends on how it is followed in real time. There is a
further scope to study about the knowledge and practices of BMW
Management among health workers to identify where these short-
comings in the execution stem from. This is an example of a study
conducted to evaluate the condition of hospital waste management

in a tertiary level hospital. Further, studies like this should be con-

Citation: Gupta P and Verma SK. “Biomedical Waste Disposal Practices in a Tertiary Level Hospital - An Effort to Bridge the Gap Between Policy and

Reality". Acta Scientific Medical Sciences 6.1 (2022): 314-319.



Biomedical Waste Disposal Practices in a Tertiary Level Hospital - An Effort to Bridge the Gap Between Policy and Reality

ducted in large numbers among health care workers and tertiary
level hospitals to know the real status of BMW disposal system in

order to improve the quality of waste management.
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