JK SCIENCE

ISSN (Print): 0972-1177

ORIGINAL ARTICLE

Biomedical Waste Management: A Study of Knowledge,
Attitude, and Practice Among Medical, Dental and
Nursing Students in a Teaching College
Mukesh Sharma, Anita Chakravarti, Shobha Broor, Gazala Praveen

Abstract
Background: Bio-medical waste is perilous and can be a health hazard. Medical, dental and nursing graduates
spend maximum time during their clinical posting with the patients which increases their chance of exposure
and risk related to biomedical waste. Therefore, they need to be aware about biomedical waste management.
Purpose: To assess the Knowledge, Attitude and Practices (KAP) regarding biomedical waste management
among medical, dental and nursing students. Material and Methods: This cross-sectional study was carried
out to access the knowledge and awareness about biomedical waste. The structured self-administered
questionnaires were used for data collection. Results: Out of the total 300 students enrolled in this study
(Group I: Medical, Group 2: Dental, Group 3: Nursing students), 20 medical 13 dental and 23 nursing failed to
respond to the questionnaire. MBBS students had more knowledge but better attitude towards BMW
management guidelines were seen in nursing students (p<0.001). 86% of the participating candidates had
correct knowledge about definition of BMW. Only around 38% of candidates had knowledge of segregation
of waste but none had knowledge of correct colour coding. 88% of candidates confirmed that record
maintenance was essential but they did lack to answer what kinds of records are important to maintain for
biomedical waste management. 94% of the participating candidates said that BMW is teamwork. Conclusion:
There is a need for rigorous training programme and monitoring for medical students.
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Introduction
Biomedical waste is defined as the waste that is
generated during the diagnosis, treatment or immunization
of human beings or animals or during the research
activities following the production or testing of biological
products (1).
Biomedical waste management rules were promoted
by Government of India in 1998 and came into effect
since January 2003 till date (2). These rules were enacted

to guide the health care workers concerning proper
collection, segregation and disposal of health care waste
for which the concept of three R’s (Recycle, Reduce
and Reuse) was validated and is an important step (3).
Out of the total waste produced from a hospital, about
10 - 15% comes in the category of hazardous waste which
is potentially harmful to patients, visitors, health care
personnel as well as to the public within reach (4). These
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enacted rules were meant for improving the overall waste
management of health care facilities in India. Though,
the commencement of these rules was not effective for
proper disposal of biomedical waste, the increased global
awareness among health care professionals regarding
waste hazards and appropriate waste management
techniques was not found to be satisfactory in India at
the level of awareness (5). The sectors that needed to
be improved among the clinical waste management within
the hospital include; awareness for proper clinical waste
management and training for health care personnel
involved in the clinical waste management (6). According
to the WHO, lack of awareness regarding the health
hazards concerning health care waste, inadequate training
in proper waste management, absence of waste
management and disposal system, insufficient financial
and human resources and the modest attention towards
above dimensions are the most common problems
connected with the healthcare waste (7).
Medical, dental and nursing graduates spend
abundance of their time with patient which increases their
chance of exposure and risk related to biomedical waste.
Therefore, they need to be well equipped with latest
information, skills and practices in managing the hazardous
waste apart from reducing hospital acquired infections in
order to protect their own health. They are also responsible
in a number of ways for preventing the risk due to waste
to the other members of health care team and community
at large. Hence, this present study was designed to acquire
the knowledge and awareness about biomedical waste
management among students.
The objective of the study was to assess the
Knowledge, Attitude and Practices (KAP) regarding
biomedical waste management among students’ (medical,
dental, nursing graduates) of SGT Medical College and
Hospital, Haryana, India. Therefore, the current status
among students’ awareness regarding biomedical waste
management will help the faculty to focus effectively on
biomedical waste management training.
Material and Methods
After attaining the approval from the institutional ethical
committee, the structured questionnaires were presented
to the students’ for assessing their knowledge and practice
on biomedical waste management. This prospective crosssectional study was undertaken by the Department of
Microbiology, SGT Medical College and Hospital.
In this present study a total of 300 students were
selected on the basis of their courses (100 each, Group I:
142

Medical students, Group 2: Dental students, Group 3:
Nursing students) as they were involved in direct patient
care, in managing various healthcare activities and were
also responsible for proper disposal of biomedical waste.
Prior to this study, before the distribution of questionnaire,
the aim and objective of the study were explained to the
mentioned students and data were collected. All questions
in the questionnaire were close-ended.
All returned questionnaires were coded and analyzed.
Same questionnaire was provided to the concordant
students after taking the lecture regarding bio medical
waste management. Both the results were expressed as
a number and percentage of respondents for each
question and were analyzed using the SPSS Version 17
software. Chi-square test was performed and the level
of significance was set at p < .05.
Results
Out of the total 300 students enrolled in this study
(Group I: Medical, Group 2: Dental, Group 3: Nursing
students), 20 medical 13 dental and 23 nursing failed to
respond to the questionnaire. The level of knowledge
according to the grouping of student is shown in Table 1.
It was seen that in the level of knowledge within bio
medical waste management, medical and dental students
performed better than the nursing students 82.5%, 57.47%
and 16.88% respectively. It was surprising to witness
that in the field of attitude and practices towards bio
medical waste management, nursing students showed
excellent result 61.03% and 62.33 respectively as
compared to the other groups (Table 1).
It was seen that the nursing students had the highest
proportion of those following good, average and poor
practice respectively as compared to other categories
wherein p-value was obtained <0.001. This implies that
there was a significant negative correlation between the
type of practice followed and professional category. With
the increment of professional level deterioration in the
field of attitude towards bio medical waste management
was seen.
To analyze whether the level of knowledge was directly
proportional to the professional level, p-value was looked
over that came up to be 0.002. Hence, there was a
significant positive correlation seen in-between knowledge
level and professional category. This implies that there
was a significant increase in knowledge level as the
profession category level increases. It was seen that in
the field of attitude towards biomedical waste
management, the nursing students had the highest
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Table 1: Distribution of Level of Knowledge, Attitude and Practice according to Different Groups (Pre-Lecture)

Score Levels
Good
Average
Poor
Good
Average
Poor
Good
Average
Poor

Group I
(Medical)
n=80 (%)

Group II
(Dental)
n=87 (%)

Level of Knowledge Regarding BMW
66 (82.5%)
50 (57.47%)
04 (5%)
21 (24.13%)
10 (12.5%)
16 (18.39%)
Attitude Towards BMW
33 (41.25%)
26 (29.88%)
11 (13.75%)
17 (19.54%)
36 (45%)
44 (50.57%)
Practice of BMW
29 (36.25%)
21 (24.13%)
08 (10%)
14 (16.09%)
43 (53.75%)
52 (59.77%)

Group III
(Nursing)
n=77 (%)

13 (16.88%)
16 (20.77%)
48 (62.33%)
47 (61.03%)
21 (27.27%)
09 (11.68%)
48 (62.33%)
17 (22.08%)
12 (15.58%)

Good: 25 correct answers out of 28; Average: 12-24 correct answers out of 28; Poor: <12 correct answers out of 28

Table 2: Distribution of Level of Knowledge, Attitude and Practice according to Different Groups (Post Lecture)
Score Levels

Good
Average
Poor
Good
Average
Poor
Good
Average
Poor

Group I
Group II
(Medical)
(Dental)
n=80 (%)
n=87 (%)
Level of Knowledge Regarding BMW
71 (88.75%)
63 (72.41%)
04 (5%)
10 (11.49%)
05 (6.25%)
14 (16.09%)
Attitude Towards BMW
44 (55%)
38 (43.67%)
15 (18.75%)
29 (33.33%)
21 (26.25%)
20 (22.99%)
Practice of BMW
47 (58.75%)
39 (44.83%)
13 (16.25%)
31 (35.63%)
20 (25%)
17 (19.54%)

Group III
(Nursing)
n=77 (%)
33 (42.85%)
23 (29.87%)
21 (27.28%)
59 (76.62)
11 (14.29%)
07 (9.09%)
66 (85.71%)
06 (7.8%)
05 (6.49%)

Excellent: 25 correct answers out of 28; Good to average: 12-24 correct answers out of 28; Poor: <12 correct answers out of 28

proportion of good, average and poor quantity respectively
as compared to other category of students where the pvalue obtained was 0.110, which implies no relation
between type of attitude and professional category.
To find out the knowledge, attitude and practice
increment after the lecture on biomedical waste
management, same questionnaires were distributed to the
same students’ which is illustrated in Table 2.
Vol. 22 No. 3, July- September 2020

Section-wise distribution of questions with their correct
responses given by medical, dental and nursing students
is depicted in Figure 1. Majority (range: 64.0% - 100.0%)
of medical and dental students had better knowledge
about BMW definition, bio-hazard symbol and about
segregation of BMW as compared to the nursing students.
Nursing and dental students had least knowledge about
legislation (33% & 39%) its disposal (45% & 36%) and
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Figure 1: Correct Response Cumulative Percentage
the post-exposure prophylaxis (32% & 21%) after injury.
All study enrolled participants agreed that bio-medical
waste should be segregated into different categories.
Almost every participant felt that BMW management
should compulsory be made a part of the undergraduate
curriculum. However, Majority (81.0% - 96.0%) medical
students and interns hold the idea that they needed further
training on BMW management.
Discussion
The present study was undertaken to assess the
awareness about various aspects of biomedical waste
management like knowledge, attitude and practices of
disposal among medical, dental and nursing students.
Improperly disposed hazardous waste pose great
infectious risk associated with hospital waste.
Theoretically health risk to medical waste handlers from
pathogens that may be aerosolized during the compacting,
grinding or shredding process that is associated with
certain medical waste management or treatment
practices is quite commonly seen in hospital associated
waste. The impact towards public health is confined to
the esthetic degradation of the environment due to
careless disposal of hazardous waste and improperly
144

operated incinerators or other medical waste treatment
equipment (8).
Improper waste management can lead to change in
microbial ecology and spread of antibiotic resistance
among public (9). Medical, dental and nursing students
spend abundance of time with patients in the ward and
thus, increase their exposure and risk to the hazards
present in hospital environment, primarily biomedical
waste. The sound knowledge and safe practices among
all health care staff need to be strengthened (3).
Nursing staff manages the most work of the hospital
activities related with biomedical waste management.
Nurses work heavily in various high-pressure departments
such as operation theatres, casualties and ICU’s. They
work deliberately within vulnerable wards with plenty of
co-workers throughout the hour. In short, nursing staff
forms the backbone of biomedical waste management
where they have to give advice, scrutinize the work does
by sanitary staff related to bio medical waste segregation,
collection and transport.
In the present study, after post lecture out of 80
medical students, 88.75% gave correct answers to
knowledge questionnaire, 55% and 58.75% responded
well to attitude and practice questionnaire. Of 87 dental
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students 72%, 44% and 45% gave correct answers to
knowledge, attitude and practice questionnaire
respectively. Response of knowledge about biomedical
waste management were observed better among medical
students as compared to dental and nursing students, while
attitude and practice were seen to be better in nursing
students when compare to medical and dental students.
As observed from the analyzed data of this present
study 129/244 (52.87%) of the students were aware of
the definition of BMW and its management before
training. The awareness regarding BMW of this study is
in agreement with the study of Charania et al. (10).
In our study 63% of the students were aware of the
disposal of waste into different colour coding bags and
48% of the participants had the knowledge regarding
breaking of the needle before disposing it into common
bin. Our results were quite similar to the study conducted
by Narang et al. (11) wherein 88% of the study
participants were aware of the disposal of waste into
different color-coding bags.
It is of great importance to note that in India there is
devoid of ensured legislation towards the proper disposal
of sharp waste. Regarding the minimum time limit for
the storage of BMW according to standard guidelines,
about 63% of participants from the present study were
aware of the time limit which is quite contrast to the
study conducted by Sanjeev et al. (12).
Segregation of waste is the most crucial step for proper
management of BMW, as waste segregated into various
colour coded containers is finally taken to different sites
for disposal which later helps in effective treatment of
disposal. The disposal of erroneous waste in wrong colour
coded container definitively abolishes the efforts of
appropriate disposal of waste. 66% of the students could
not response towards the segregation and recycling of
solid waste similarly as reported by Ehrampoush et al.
(13).
70% of the participants in our study had knowledge
on post exposure prophylaxis and 33% of the study
participants choose to store excess amalgam in fixer
solution. Only 45% of the students from this study knew
the meaning of legislation in BMW management
Prior training most of the study participants knew the
working protocol of BMW, but still many lacked the basic
substance regarding BMW. After the training procedure
a vast difference was noted among the students who
lacked knowledge, attitude and practices towards BMW,
confirming that training methodologies helped participants
in day to day life around patients and within hospital
Vol. 22 No. 3, July- September 2020

environment.
Conclusion
In our study, we observed that the students had quite
good knowledge regarding definition, symbols and
prevention of infection through hospital waste while they
lacked the knowledge regarding legislation category,
segregation storage and disposal. Most of the students
were seen to lack the practice in routine however; they
were motivated during the training practices, so that they
can bring them into their routine practices.
Recommendations and Suggestions
We recommend there should be proper and intensive
regular training programs regarding awareness and
practices of waste disposal for all health-care staff,
students with continuous monitoring at regular intervals.
The findings of this study might help in addressing the
issues more appropriately and inform plans for better
training programs and monitoring of biomedical waste
management systems in hospitals. We hereby recommend
a need for rigorous training programme for the students
in order to reduce the health hazards associated with
biomedical waste products.
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