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ABSTRACT

Introduction: Medical waste is generated by healthcare facilities such as hospitals, clinics, blood banks, and laboratories, which may cause infection to any
person coming into contact with it. therefore, medical waste can be considered as being of the greatest environmental concern since it can harbor potentially
harmful microorganisms and carries the risk of transmission of infections from healthcare facilities to healthcare workers, patients, and general public.

Method: This cross sectional descriptive study was carried out in Almak Nimer University Hospitals - River Nile state -Sudan during the year 2021 with
the aim to assess knowledge, attitudes and practices among the health care personnel towards medical waste management. Total 125 respondents were
participated in the study; the study uses questionnaires, interviews and observations as tools for data collection. The collected data were analyzed by Software
Package for Social Sciences (SPSS) and the result was presented in figures and tables.

Result: A total of 125 subjects participated in this study which included ( 34 doctors, 56 nurse, 18 lab technician, 17 class IV employees). The study
revealed that (96.8%) of the respondents have good knowledge about hazardous waste. (94.4 % )of the respondents have good knowledge concerning waste
transmitting diseases. ( 84.08%) have good attitudes towards BMW ,the study most of participant want to upgrade knowledge of BMW management. about
practices (77.6%) wearing personal protective measure while handling BMW during the work .( 96%) wash their hands after the work, but only (61%) use
drugs for cleaning the hand if injured.

Conclusion: The study revealed that level of knowledge over all (73.5%), there is good knowledge among health worker except class IV which is found to
be reasonable. There are reasonable level of knowledge by class IV regarding define color-coding system. The attitude support BMW management is a team
work which is found to be good as well as attitude of upgrading knowledge is found to be good. Some of participant had not received vaccination , there is
good practice toward handling of BMW as well as have good practice about using special container for disposal.
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Introduction and general public. In order to prevent harmful consequences to

Medical waste is generated by healthcare facilities such as
hospitals, clinics, blood banks, and laboratories, which may cause
infection to any person coming into contact with it. This may
consist wholly or partly of human or animal tissue, blood or other
body fluids, excretions, drugs or pharmaceutical products, swabs
or dressings, syringes, and needles or other sharp instruments. It
is waste which unless rendered safe may prove hazardous to any
person coming into contact with it [1].

Therefore, medical waste can be considered as being of the
greatest environmental concern since it can harbor potentially
harmful microorganisms and carries the risk of transmission of
infections from healthcare facilities to healthcare workers, patients,

the human health, the community, and the environment, proper
medical waste management (MWM) is needed, which entails
managing waste from their generation, through separation,
collection, transport, and treatment, to their final disposal [2].

Biomedical waste if not managed properly can spread highly
contagious diseases and damage the environment [3]. Of the total
waste generated, 80-85% is general waste which is non-infectious
and 15% is infectious and hazardous waste. This infectious and
hazardous waste can be harmful for health workers, general
public and environment [4]. On an average about 0.33 million
tons of hospital waste is generated in India annually and the
waste generation rate ranges from 0.5 to 2.0 kg/bed/day. [5]. The
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growth of BMW is expected at around eight per cent annually
[6]. Improper handling of BMW can spread many diseases but the
most dangerous ones are Hepatitis B, Hepatitis C and AIDS and
also a cause of water, air and soil pollution [7]. Various studies in
the past have shown that health care workers in our country are
still not fully aware about proper BMW handling and disposal.
This is inspite of the fact that globally there is an increasing
awareness about proper BMW handling and disposal [6]. With
this background, present study was conducted to understand the
level of awareness regarding BMW handling and disposal among
health care professionals in our institution and to identify pitfalls
in this practice.

Methodology
Study Design
Descriptive, cross sectional study, hospital based

Study Area

Elmak Nimer university hospital built in 2002 year and contains the
following department, medicine, surgery, pediatrics, gynecology
and obstetrics, urology, dermatology, psychiatrics, ophthalmic, ear
nose throat,(ENT), dental unit, radiology, electrocardiography,
(ECQ), coronary care unit (CCU), intensive care units (ICU), renal
dialysis center, and there is cardiac center under building. There
are 158 beds in different department and 24 specialist doctors and
124 other staff of hospital including general practitioners, house
officers, burses and laboratories, in addition to that they are 61
workers in different department [8-39].

Study period
The study conducted from 18th of September 2021 up to 19th of
January 2022.

Study Population

All health care personnel who include doctors, nurses, laboratory
technicians and Class IV employees (cleaning workers and
supervisors) working in the hospital.

Exclusion criteria: the study exclude consultants because have
no direct contact with BMW.

Sampling
Sample Type
Non probability, Convenience sample.

Sample Size
125 (34 doctors, 56 nurse, 18 lab technician, 17 class IV
employees).

Sample Technique
Total coverage for target group during data collection duration.

Methods of Data Collection
* Individual interview to the participants.
*  Observation method to the hospital.

Tools of Data Collection

Standardize questionnaire which develop base on the relevant
literatures. the questionnaire consist of 25 questions in Arabic
language including 4 sets of questions concerning the: (1)
characteristics of the participants( gender, age, the occupation
and length of work in the hospital), (2) knowledge, (3) attitude
and (4) practice. Administrated questionnaire deliver by interview
to cleaning workers because they were illiterate or had difficulty

reading. Summary sheet that is describe the environment of the
hospital.

Data Management
Data was analysis using electronic management SPSS version (20)
Data presentation by table and figure.

Ethical Consideration

The research approval has been taken from faculty of medicine,
Shendi university, Technical Permission has been taken from
hospital manager And Verbal consent has been taken from the
study participants.

Reference Management
Manual reference management using Vancouver style.

Result

gender

Frequency

Male Female

Figure 1: Describe The Gender Distribution of The Participants
in The Study

age
2029

Caoas
Wso

Figure 2: show Age groups distribution among study participants
in the study
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Table 1: Describe Knowledge regarding non hazards BMW

occupation

B i Occupations Non Hazards like foods and drinks Total

Dliab technician

Wciass IV yes no Unknown

N %

Doctors 34 100 0 0 34
Nurses 48 85.7 8 0 56
Lab 17 94.4 1 0 18
technicians
Class IV 8 44.4 7 2 17
Total 107 85.6 16 2 125

Table 2: Describe Knowledge regarding hazards BMW

Occupations Hazards like blood and excreta of humans Total
yes no Unknown
. . L . .. . N %
Figure 3: show Occupations distribution of the participants in
the study Doctors 34 100 0 0 34
Nurses 54 96.4 1 1 56
50 Lab 18 100 0 0 18
technicians
R SE s Class IV 15 88.2 0 2 17
e
Total 121 96.8 1 3 125
g o 27.2% Table 3: Show the Knowledge regarding drugs hazards from
g BMW
= 201 Occupations Hazards like drugs Total
18.4%
16% yes no Unknown
N %
10
Doctors 27 79.4 4 3 34
Nurses 46 82.1 4 6 56
T o0 1.00 2.00 3.00 4.00 500 Lab 9 50 4 5 13
duration L.
technicians
Figure 4: Describe work duration of the participants in the study | Class IV 10 58.8 3 4 17
Total 92 73.6 15 18 125
e Training i .
Bres Table 4: Describe the Knowledge regarding needle hazards
" from the BMW
Occupations Needle Total
yes no Unknown
N %
& Doctors 34 100 0 0 34
3
S Nurses 56 100 0 0 56
Lab 18 100 0 0 18
technicians
Class IV 10 58.8 5 2 17
Total 118 94.4 5 2 125
nurse lab technician
occupation

Figure 5: Show the participants whom received training about
the BMW
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Table 5: Describe the Knowledge regarding Human excreta  Table 9: Describe the knowledge about color coding system
hazards from BMW

Occupations color of the container Total

Occupations Human excreta Total color colorless | Unknown
yes no Unknown N %
N %

Doctors 24 70.5 5 5 34
Doctors 24 70.5 9 1 34

Nurses 37 66.07 10 9 56
Nurses 35 62.5 19 2 56

Lab 13 72.2 1 4 18
Lab 12 66.6 4 2 18 technicians
technicians

Class IV 10 58.8 5 2 17
Class IV 2 11.7 11 4 17

Total 84 67.2 21 20 125
Total 73 58.4 43 9 125

. . . Table 10: Describe the knowledge regarding BMW bags
Table 6: Describe the Knowledge regarding food and drinks : -
from BMW Occupations Difference between bags of normal and Total

biomedical waste

Occupations Foods and drinks Total
yes no Unknown
yes no Unknown N o,
0
N %
Doctors 27 79.4 7 0 34
Doctors 9 24 70.5 1 34 Nurses 50 89.2 5 1 56
Nurses 10 46 82.1 0 56 Lab 18 100 0 0 18
Lab 2 16 88.8 0 18 technicians
technicians Class IV 11 64.7 6 0 17
Class IV 8 7 411 2 17 Total 106 84.8 18 1 125
Total 29 93 74.4 3 125

Table 11: Describe the Knowledge regarding if hepatitis caused
Table 7: Describe the Knowledge regarding ampoule of by handling of BMW

vaccination from BMW Occupations Hepatitis Total
Occupations Ampoule of vaccination Total
yes no Unknown
yes no Unknown N %
N %

Doct 4 10 4
Doctors 31 91.1 1 2 34 octors 3 0 0 0 3

N 55 98.2 1 0 56
Nurses 54 96.4 1 1 56 urses

Lab 18 100 0 0 18
Lab 16 88.8 0 2 18 o

. technicians
technicians
lass IV 14 82.3 2 1 1

Class IV 12 70.5 2 3 17 Class !
Total 113 90.4 4 8 125 Total 121 968 3 ! 125

Table 8: Describe the Knowledge regarding number of bags Table 12: Describe the Knowledge regarding if HIV caused

should be present in the wall by handling of BMW
Occupations Number of bags in each wall Total (COC NI Hepatitis Total
1-2 2-3 more than 3 bk fo
N % N %

Doctors 5 4 25 73.5 34 Doctors 34 100 0 34
Nurses 4 8 44 78.5 56 Nurses 56 100 0 56
Lab 3 1 14 71.7 18 Lab 18 100 0 18
technicians technicians

Class IV 7 8 2 11.7 17 Class IV 15 88.2 2 17
Total 19 21 85 68 125 Total 123 98.4 2 125
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Table 13: Describe the Knowledge regarding if poisoning Table 17: Describe the Knowledge regarding storage time of

caused by handling of BMW BMW
Occupations Poisoning Total Occupations Storage time Total
yes no unknown less than one 1-3 more Unknown
than 3
N %
N %

Doctors 32 94.1 2 0 34

Doctors 12 352 9 5 8 34
Nurses 50 89.2 0 56

Nurses 24 42.8 10 18 4 56
Lab 13 722 4 ! 18 Lab technicians 3 16.6 0o |1 14 18
technicians

Class IV 6 352 10 1 0 17
Class IV 15 88.2 2 0 17

Total 45 36 29 25 26 125
Total 110 88 14 1 125

Table 14: Describe the Knowledge regarding if injury caused

Table 18: Describe the Knowledge regarding burn disposal

by handling of BMW
Occupations Injury Total
yes no
N %

Doctors 34 100 0 34
Nurses 55 98.2 1 56
Lab 17 94.4 1 18
technicians

Class IV 15 88.2 17
Total 121 96.8 4 125

of BMW
Occupations Disposal by burn Total
yes no unknown
N %

Doctors 25 73.5 3 6 34
Nurses 44 78.5 5 56
Lab 8 44.4 2 8 18
technicians

Class IV 7 41.1 3 7 17
Total 84 67.2 15 26 125

Table 15: Describe the Knowledge if BMW should storage

Table 19: Describe the Knowledge regarding disposal of BMW
by specialized company

on special place . . -~
Occupations Disposal by specialized company Total
Occupations On special place Total
yes no unknown
yes no unknown N %
0,
N & Doctors 23 67.6 7 4 34
Doctors 27 79.4 6 1 34 Nurses 48 857 3 56
Nurses 54 96.4 2 0 56 Lab 4 202 1 13 18
Lab 15 83.3 1 2 18 technicians
technicians Class IV 8 4705 3 6 17
Class IV 15 88.2 1 1 17 Total 83 66.4 14 8 125
Total 111 88.8 10 4 125
Table 20: Describe the Knowledge regarding disposal of BMW
Table 16: Describe the Knowledge if BMW should storage on by Radiation
open and closed to people Occupations Disposal by radiation Total
Occupations Open and closed to people Total yes o e
yes no Unknown N o,
N % Doctors 17 50 7 10 34
Doctors 8 25 73.5 1 34 Nurses 29 51.7 13 14 56
Nurses 6 48 85.7 2 56 Lab 1 5.5 4 13 18
Lab 6 11 61.1 1 18 technicians
technicians Class IV 2 11.7 6 9 17
Class IV 1 15 88.2 1 17 Total 49 39.2 30 46 125
Total 21 99 79.2 5 125
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Count

Doctors

Hurses

occupation

Iab Technicians

Class IV

I yes
B no
0 some time

Figure 6: describe the Attitude regarding the importance of proper

Table 24: Describe the Attitude regarding effective BMW
management is collective responsibility of each and every
health care staff

Occupations BMW management is collective Total
responsibility
yes no
N %

Doctors 31 91.1 3 34
Nurses 54 96.4 2 56
Lab 15 83.3 3 18
technicians

Class IV 12 70.5 5 17
Total 112 89.6 13 125

Table 25: Describe the Practices regarding personal protective
measure while handling BMW

BMW management
Occupations personal protective measure while handling Total
Table 21: Describe the Attitude regarding BMW management BMW
is a team work yes no Some
Occupations BMW management is a team work Total time
yes no Some N %
time Doctors 25 73.5 4 5 34
N % Nurses 47 83.9 0 9 56
Doctors 33 97.05 1 34 Lab 15 83.3 3 18
Nurses 54 96.4 0 2 56 technicians
Lab 18 100 0 0 13 Class IV 10 58.8 1 6 17
technicians Total 97 77.6 5 23 125
Class IV 16 94.1 1 0 17
Total 21 96.8 5 5 125 Table ?6. Describe the Practice regarding Wash the hands
after disposal of BMW
Table 22: Describe the Attitude regarding upgrade knowledge | Occupations Washing the hands after disposal of BMW |  Total
of BMW management yes no Some
Occupations Upgrade knowledge of BMW Management Total time
yes no Some N %
time Doctors 32 94.1 2 34
N % Nurses 54 96.4 0 2 56
Doctors 33 97.05 0 1 34 Lab 17 94.4 1 0 18
Nurses 53 94.6 I 2 56 technicians
Lab 18 100 0 0 18 Class IV 17 100 0 17
technicians Total 120 96 1 4 125
Class IV 11 64.7 6 0 17
Total 115 0 7 3 125 Table 27: Describe the Practice regarding action following
injury by BMW
Table 23: Describe the Attitude regarding BMW management | Occupations action following injury by BMW Total
adds extra burden less than one 1-3 | more | Unknown
Occupations Management of BMW adds Total than 3
extra burden N K
yes no Doctors 12 352 9 5 8 34
N % Nurses 24 4.8 10 |18 4 56
Doctors 19 15 44.1 34 Lab technicians 3 16.6 0 1 14 18
Nurses 1 35 2.5 56 Class IV 6 352 10 |1 0 17
Total 4 2 2 2 12
Lab 12 6 333 18 o > % ’ 1% 6 >
technicians
Class IV 12 5 29.4 17
Total 64 61 48.8 125
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Table 28: Describe the practice regarding Vaccination against
diseases caused by BMW

Occupations Vaccination against diseases Total

caused by BMW

yes no

N %

Doctors 26 74.4 8 34
Nurses 29 51.7 27 56
Lab 13 72.2 5 18
technicians
Class IV 10 58.8 7 17
Total 78 62.4 47 125

Table 29: Describe the Practice regarding disposal of sharps
in puncture proof container

Occupations Disposal of sharps in puncture proof Total
container
yes no Some
time
N %

Doctors 28 82.3 4 2 34
Nurses 50 89.2 4 2 56
Lab 16 88.8 0 2 18
technicians
Class IV 11 64.7 6 0 17
Total 105 84 14 6 125

Table 30: Describe the practice regarding Disposal of sharps
in puncture proof container

Occupations Disposal of sharps in puncture Total
proof container
yes no
N %

Doctors 10 24 70.5 34
Nurses 5 51 91.07 56
Lab 2 16 88.8 18
technicians

Class IV 6 11 64.7 17
Total 23 102 81.6 125

Table 31: Describe the Practice regarding using special
container for disposal of BMW

Occupations Upgrade knowledge of BMW Management Total

yes no Some

time
N %
Doctors 30 88.2 1 3 34
Nurses 53 94.6 0 3 56
Lab 13 722 0 5 18
technicians
Class IV 13 76.4 4 0 17
Total 109 87.2 5 11 125
Discussion

The level of knowledge, attitude and practice has been classified
according to score of percentage of the true answer , if less than
33% consider poor ,between 34% to 67% consider reasonable,
more than 67% consider good.

The study was conducted to assess the knowledge, attitude and
practice of biomedical waste management of health personnel.
Knowledge level regarding BMW management among doctors,
nurses and lab technicians was found to be good (75.1%) (78.8%)
(70.3%) as compared to class IV employees (54.3%) in our study
as show in table 5:1.

This finding was similar as reported in previous studies [40-42].
This reasonable of knowledge regarding BMW management
among class IV employees may be due to the lack of formal
training to them. Kapoor et al in their systematic review from
dental teaching institutions in his country concluded that level
of knowledge in study population regarding BMW was poor and
continuous training programs were needed to enhance it [43].

(83%) doctors correctly answered about different BMW categories
whereas in a study by Pandit et al none could answer it correctly
[41]. Madhukumar et al reported only 3% of participants knew
about different healthcare waste categories out of which 62.5%
were technicians [44]. (56%) of the study population in a study
by Basu et al knew about different BMW categories [45].In a
previous study 76% of study population (junior doctors) knew
about different color coded containers for BMW disposal [45]
(96%) of the study population in Madhukumar et al study knew
about color coding. Deo et al found that only 20% of health staff
knew about color coding [46]. In a study from Johannesburg
hospital 96% of doctors and nurses knew about color coding
but in our study we found (67.2) % of study participants knew
about color of BMW bags as compared to (70.5%) of doctors,
(66%), (72.2 ), (58.8%) nurses, lab technicians and class IV
employees respectively as show on table 5:1 [47].

Knowledge about diseases transmitted by BMW was good (94.4%)
among majority of doctors, nurses and lab technicians and class
IV employees in our study as show on table 5:1. This finding was
compatible with previous studies except in class IV employees
which show poor level of knowledge in that study [40-49]. This
exception in our study may be due to high incidence of occurrence
in our community. Majority of participants in our study didn’t
know that BMW should be storage beyond 24 hours only (36%)
of participants know that.

In this study all participants except class IV employees was
knowledge about various methods of BMW disposal which was
similar to the study by Yadavannavar et al [50]. Both Basu et al
and Deo et al reported a poor knowledge of BMW disposal in their
respective studies [42-46]. Knowledge regarding BMW disposal
was found to be poor (33.3%) among class IV employees in the
study which is pretty worrying as they are the people responsible
for BMW disposal. Attitude of doctors, nurses and lab technicians
and class IV employees towards BMW management was found
to be good (84.08%) in the study. It was consistent with the
findings of Tenglikar et al where they found that attitude of an
individual towards any health behavior was directly proportional
to knowledge level of that individual [51].

Similar findings were seen in study by Singh et al.[42] Majority of
nursing staff (96.4%) realized that BMW management is a team
work and it did not create extra burden on their work as seen in
study by Malini et al.[45 ] this good attitude of nurses was also
seen in study by Madhukumar et al [44].

What is encouraging to see is majority of health personnel (92%)
in present study wanted to upgrade their knowledge on BMW
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management seen also in a previous study practice of doctors, nurses and lab technicians and class IV employees towards BMW
management was found to be good (81.4) in the study [42]. Two previous study reported that nursing staff practiced BMW management
better according to the rules [43,44]. Malini et al similarly established that majority of qualified he Maximum number of health staff
followed proper disposal of BMW in specific containers similar to a previous study [40]. Only (51.7%) of nurses and (58.8%) of class
IV employees were vaccinated against diseases transmitted by BMW which is reasonable and was similar as reported by Kalia et al
previously majority of qualified health professionals followed appropriate BMW management practices during observation noted
that there is some defect in the practice of health worker in spite of good level of practices [52].

Table 5.1: Distribution of health care personnel on the basis of knowledge levels regarding bio-medical waste

Knowledge regarding | Doctors N (34) Nurses N (56) Laboratory technician | Class IV Worker N Total
BMW N (18) 17

% N % N % N % N %
Knowledge regarding 31 93 50 88 15 81.4 12 64.7 108 86.4
type of BMW
Knowledge regarding 28 83 48 85.2 15 86.1 9 45 100 80
categories of BMW
Number of BMW bags 25 73.5 44 78.5 14 77.8 2 11.8 85 68
in each wall
Character of BMW 24 70.5 37 66 13 72.2 10 58.8 84 67.2
bags
Different between 27 79.4 50 89.2 18 100 11 64.7 106 84.8
bags of normal waste
and BMW
Diseases cause by 33 98.5 54 96.4 16 91.6 15 86.7 118 94.4
BMW
Known the place 27 79.4 54 91 15 83.3 15 88.2 111 88.8
where BMW storage
Storage time of BMW 12 35.2 24 42.8 16.7 35.2 45 36
Identified method of 20 63.7 40 72 4 242 333 70 56
BMW management
Total 75.1 78.8 70.3 543 73.5

Percentage of knowledge of the participates regarding BMW = 73.5%

Table 5.2: Distribution of health care personnel on the basis of attitude towards bio-medical waste management

Knowledge regarding Doctors N (34) | Nurses N (56) Laboratory Class IV worker N Total
BMW technician N (18) a7

N % N % N % N % N %
Management of BMW 33 97 52 92.8 17 94.4 15 88.2 117 93.6
properly is an important
issue
BMW management is a 33 97 54 96.4 18 100 16 94.4 121 96.8
team work
Upgrade knowledge on 33 97 53 94.6 18 100 11 64.7 115 92
BMW management
BMW management adds 15 44.1 35 62.5 6 333 5 29.4 61 48.4
extra burden
Effective BMW 31 91.1 54 96.4 15 83.3 12 70.5 112 89.6
management is collective
responsibility of each and
every health care staff
Total 85.3 88.5 82.2 69.4 84.08

Percentage of attitude of the participates regarding BMW = 84.08%
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Table 5.3: Distribution of health care personnel on the basis of bio-medical waste management practices

BMW management Doctors N (34) Nurses N (56) Laboratory Class IV worker Total
practices technician N (18) a7

N % N % N % N % N %
Using personal 25 73.5 47 83.9 15 83.3 10 58.8 97 77.6
protective measure
while handling BMW
Wash the hands after 32 94.1 54 94.4 17 94.4 17 100 120 96
disposal of BMW
Vaccination against 26 76.4 29 51.7 13 72.2 10 58.8 78 62.4
diseases caused by
BMW
Disposal of sharps 28 82.3 50 89.2 16 88.9 11 64.7 105 84
in punctur proof
container
Using special 30 88.2 53 94.6 13 72.2 13 76.4 109 87.2
container for disposal
of BMW
Total 82.9 82.8 822 72.3 81.4

Percentage of practice of the participates regarding BMW = 81.4%

Conclusion

This study revealed that doctors(75.1%),nurses(78.8°%) and lab
technicians(70.3%) had good knowledge (73.5%) there were still
some scope of improvement in BMW management which is found
to be reasonable on class IV (56.%) knowledge regarding storage
time place was poor (36%) among participants. Knowledge of
class IV employees (54.3%) towards BMW management was
reasonable. The study showed that there is reasonable level of
knowledge by class IV toward identify health care waste categories
(45°%) There are reasonable level of knowledge by class IV
regarding define color-coding system (58.8%). The attitude
regarding Biomedical waste management it important issues as
showed in the study which is good (93.6%) The attitude support
BMW management is a team work by percentage (96.8%) which
is found to be good as well as attitude of upgrading knowledge
is found to be good (92%). Some of participant had not received
vaccination only (62%) have vaccinated, there is good practice
toward handling of BMW which is found to be (84%) as well
as have good practice about using special container for disposal
(87.2%). The assessment result show there is good knowledge
level (73.5%), attitude level (84.08%) ,and practices level (81.4%).

References

1. S Gary (2018) “Clinical waste & offensive waste disposal
procedures 2016,” https://www.ucl.ac.uk/estates/sites/estates/
files/clinical-waste-procedures.pdf.

2. K Madhu, K Rashmi, M Malti, S Geeta, K Reema (2017)
“Knowledge, awareness and attitude regarding biomedical
waste management among medical students in a tertiary
health care centre: a cross sectional study,” Paripex - Indian
Journal of Research 6: 611-614.

3. Sachan R, Patel ML, Nischal A (2012) Assessment of the
knowledge, attitude and practices regarding biomedical waste
management amongst the medicaland paramedical staff in
tertiary health care centre.Intern J Sci Res Pub 2: 1-6.

4. Haider S, Kumari S, Kashyap V, Sunderam S, Singh SB (2015)
A study on knowledge and practice regarding biomedical
waste management among staff nurses and nursing students
of Rajendra Institute of Medical Sciences, Ranchi. Indian J
Comm Health 27: 135-138.

5. Patil AD, Shekdar AV (2001) Health-care waste management

10.

I1.

12.

13.

14.

15.

16.

17.

in India. J Environ Manage 63: 211-220.

Mathur V, Dwivedi S, Hassan MA, Misra RP (2011)
Knowledge, attitude, and practices about biomedical waste
management among healthcare personnel: Across-sectional
study. Indian J Comm Med 36: 143-145.

Gupta NK, Shukla M, Tyagi S (2016) Knowledge, attitude and
practices of biomedical waste management among health care
personnel in selected primary health care centres in Lucknow.
Int J Comm Med Pub Health 3: 309-313.

Pépin J, Abou Chakra CN, Pépin E, Nault V, Valiquette L
(2014) Evolution of the global burden of viral infections from
unsafe medical injections, 2000-2010.PLoSOne 9: €99677.

E Shinee, E Gombojav, A Nishimura, N Hamajima, K Ito
(2008) “Healthcare waste management in the capital city of
Mongolia”, Waste Management 28: 435-441.

WHO (1999) “Safe Management of Wastes from Health
Care Activities”, second edition. World Health Organization.
Geneva27, CH-1211 Switzerland.

P Palanisamy, S Sivaraman, SP Babu, A Athimoolam (2011)
“Biomedical waste management for health care industry”
International Journal of Biological & Medical Research 2:
472-486.

A E Toyobo, AO Baba, A B Oyeniyi (2012) “Appraisal of
universityteaching hospital medical waste management in
Nigeria: Case Studies ofUniversity College Hospital (UCH)
Ibadan and Obafemi AwolowoUniversity Teaching Hospital
(OAUTH) Ile-Ife”. Universal Journal of Education and
General Studies, September 1: 290-297.

E Shinee, E Gombojav, A Nishimura, N Hamajima, K Ito
(2008) “Healthcare waste management in the capital city of
Mongolia”, Waste Management 28: 435-441.

C Visvanathan (2006) “Hazardous waste disposal Resources”
Conservation and Recycling 16: 201-212.

WHO (2005) “Management of Solid Health-Care Waste at
Primary Health-Care Centers: A Decision-Making Guide”
World Health Organization, Geneva. Switzerland.

N. Akter (2000) “Medical Waste Management: A Review.”
Asian Institute of Technology Thailand.

HP Rao (2008) “Report: Hospital waste management-
awareness and practices: a study of three states in India”.
Waste Management & Research 26: 297-303.

J Health Statist Rep, 2022

Volume 1(3): 9-10



Citation: Ommama Idris Abbas Ali (2022) Assessment of Knowledge, Attitude and Practice of Biomedical Waste Management among Health Care Personnel at El-
Mak Nimer University Hospital 2021. Journal of Health Statistics Reports. SRC/JHSR-106. DOI: doi.org/10.47363/JHSR/2022(1)106

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

YY Babanyara (2012) “An assessment of medical waste

management practice(s) of Ahmadubello university teaching  38.

hospital (ABUTH) Zaria. Nigeria.” Unpublished M.Sc.
Thesis. Abubakar Tafawa Balewa University, Bauchi, Nigeria.
WHO (2021) “Safe health care-waste management policy
paper. Available at www.healthcarewaste.org .

OA Mokuolu (2009) “Health-care waste management,
Microsoft power point presentation for HCWM-SQHN”
Kwara state Nigeria.

SV Manyele, H Anicetus (2006) “Management of medical
waste in Tanzanian hospitals” Tanzania Health Res. Bull 8:
177-182.

AD Patil, AV Shekdar (2001) “Health-care waste management
in India”. Journal of Environmental Management 63: 211-220.
D Manohar, PR Reddy, B Kotaih (1998) “Characterization
of solid waste of a super specialty hospital: a case study”.
Ind. J. Environ. Health 40: 319-326.

CE Da Silva, AE Hoppe, MM Ravanello N Mello (2004)
“Medical Wastes Management in the South of Brazil”. Waste
Management 25: 600-605.

A Code, J Christen (1999) Journal of environment “How are
we managing our healthcare wastes 63: 211.

TC Nascimento, WA Januzzi, M Leonel, VL Silva, CG Diniz
(2009) “Occurrence of clinically relevant bacteria in health
service waste in a Brazilian sanitary landfill and antimicrobial
susceptibility profile”. Rev. Soc. Bras. Med. Trop 42: 60-79.
N Akter J, Trankler (2003) “An analysis of possible scenarios
of medical waste management in Bangladesh”. Management
of Environmental Quality: An International Journal 14: 242-
255.

kumar S, Dhar H, Nair VV, Bhattacharyya JK, Vaidya AN, et
al. (2016) Characterization of Municipal Solid Waste In high-
altitude subtropical regions. Environ Technol 37: 2627-2637.
P Baccini, P Brunner (1991) “The Metabolism of the
Anthroposphere,”second edition Springer Verlag, Berlin.

S Pruthvish, D Gopinath, RM Jayachandra, N Girish, P
Bineesha, et al. (1998) Health-Care Waste Management Cell,
Department of Community Medicine, M. S. Ramaiah Medical
College. Bangalore, India Information Learning Units for
Health-Care Waste.

I B Singh, RK Sarma (1996) “Hospital wastes disposal
system andTechnology”. Journal of Academy of Hospital
Administration 8: 44-48.

S Rasheed, S Igbal, LA Baig (2005) “Hospital wastes
management in the teaching hospitals of Karachi” Journal
of Pakistan Medical Association 55: 192-195.

UNEP (2000) (United Nations Environment Program)
“Minimizing Hazardous Wastes”: A Simplified Guide to the
Basel Convention; France GE 04-03062.

World Bank (2011)” Health care waste management
guidance note,” 2000, Yale, New Haven Hospital and Yale
University 1997. Risk Management handbook: www.yale.
edn/sustainability.envreport.pdf, Retrieved on 30thSeptember
SV.Manyele, Lyasenga (2010) “Factors affecting medical
waste management in low level health facilities in Tanzania”
African Journal of Environmental Science and Technology
4:304-318.

SV Manyele (2004) “Medical Waste Management in
Tanzania: CurrentSituation and the Way Forward”, Afr. J.
Environ. Assessment Manage. AJEAM, http://ajeam-ragee.
sl-writers-series.org/ 8: 74-99.

L Leonard (2003) “Health Care Waste in Southern Africa”,
A civil society perspective. Proceeding International Health
Care Waste Management Conference and Exhibition,

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Johannesburg, S. Africa.

EOLonge, Williams (2006) “A preliminary study on medical
waste management in Lagos Metropolis Nigeria”. Iranian
Journal of Environmental Health Sciences and Engineering
3:133-139.

SVManyele (200) “Effects of Improper Hospital Waste
Management on Occupational Health and Safety”, African
Newsletter on Occupational Health and Safety 14: 30-33.
Mathur V, Dwivedi S, Hassan MA, Misra RP (2011)
Knowledge, attitude, and practices about biomedical waste
management among healthcare personnel: A cross-sectional
study. Indian ] CommMed 36: 143-145.

Pandit NB, Mehta HK, Kartha GP (2005) Choudhary SK.
Management of bio-medical waste: Awareness and practices
in a district of Gujarat. Indian J Pub Health 49: 245-247
Singh G, Gupta P, Kumari R, Verma S (2014) Knowledge,
Attitude and practices regarding biomedical waste
management among healthcare personnel in Lucknow, India.
Indian J Clin Pract 24: 830-833.

Kapoor D, Nirola A, Kapoor V, Gambhir R (2014) Knowledge
and awareness regarding biomedical waste management in
dental teaching institutions in India- A systematic review. J
Clin Exp Dent 6: e419-e424.

Madhukumar S, Ramesh G (2012) Study about awareness
and practices about health care wastes management among
hospital staff in a medical college hospital, Bangalore. Intern
J Basic Med Sci 3: 7-11.

Basu M, Das P, Pal R (2012) Assessment of future physicians
on biomedical waste management in a tertiary care hospital
of West Bengal. J Nat Sci Biol Med 3: 38-42.

Deo D, Tak SR, Munde SS (2006) A study of knowledge
regarding biomedical waste management among employees
of a tertiary hospital in rural area. J Indian Soc Hosp Waste
Manage 5: 12-16.

Kalia M, Virk A, Gupta BP, Singh J (2015) Biomedical waste
management practices in a tertiary- care hospital in Punjab.
Int J Med Sci Public Health 4: 179-183.

Ramokate T, Basu D (2009) Health care waste management
at an academic hospital: Knowledge and practices of doctors
and nurses. S Afr Med J 99: 444-445.

Saraf Y, Shinde M, Tiwari SC (2006) Study of awareness
status about hospital waste management among personnel
and quantification. Indian J Comm Med 31: 111-112.
Yadavannavar MC, Berad AS, Jagirdar PB (2010) Bio-
medical waste management: a study of knowledge, attitude
and practices in a tertiary health care institution in Bijapur.
Indian J Comm Med 35: 170-171.

Tenglikar PV, Kumar GA, Kapate R, Reddy S, Vijayanath V
(2012) Knowledge attitude and practices of health care waste
management amongst staff of nursing homes of Gulbarga
city. J Pharm Biomed Sci 19: 1-3.

Kalia M, Virk A, Gupta BP, Singh J (2015) Biomedical waste
management practices in a tertiary- care hospital in Punjab.
Int J Med Sci Public Health 4: 179-183.

Copyright: ©2022 Ommama Idris Abbas Ali. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

J Health Statist Rep, 2022

Volume 1(3): 10-10



