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Abstract:

Introduction: Biomedical waste (BMW) management is a critical aspect of healthcare,
particularly in dental settings, due to the potential risks of infection and environmental hazards.
Despite guidelines, inadequate adherence to proper BMW handling is common. This study
evaluates the knowledge and practices related to BMW management among dental students at
a private dental college in Ahmedabad.

Materials and Methods: A cross-sectional study was conducted with 161 undergraduate
dental students (third year, final year, and interns). A validated 20-question survey assessed
students' knowledge and practices. Knowledge was categorized as poor, moderate, good, or
excellent, and practices were similarly evaluated. Statistical analysis was done using One-Way
ANOVA and chi-square tests.

Results: Third-year students had the lowest knowledge, with 35.4% scoring poorly, while
interns had the highest levels, with 32.8% showing excellent practice. Statistically significant
differences in knowledge and practice levels were found between academic years (p < 0.05).
A strong positive correlation (r = 0.82) was observed between knowledge and practice.

Discussion: The results indicate that knowledge and practice of BMW management improve
with academic progression, aligning with findings from similar studies. The need for consistent
training and reinforcement of BMW protocols is crucial to enhancing compliance and safety
among dental students.
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Conclusion: BMW management knowledge and practice significantly improve as students
advance in their academic careers. Continuous education on BMW protocols is essential to
prepare students for effective waste management in professional practice.

Key words: Biomedical Waste Management, Dental students, Knowledge, Practice

Introduction

The healthcare industry is a leading global sector and is rapidly expanding in India.
This growth is driven by factors such as increased life expectancy, higher health awareness,
and a rise in lifestyle-related diseases. India's healthcare sector encompasses corporate
hospitals, private clinics, and medical and dental colleges, all of which produce biomedical
waste. This waste includes human and animal anatomical materials, medical devices like
syringes and needles, and various other materials used during diagnosis, treatment, and
research. Biomedical waste is generated in hospitals, nursing homes, blood banks, and
pathological laboratories during the diagnosis, treatment, or immunization of various diseases. '

According to the WHO, 85% of hospital waste is non-hazardous, approximately 10%
is infectious, and the remaining 5% is non-infectious.?> Considering various factors like the
amount of blood, saliva, and tissue extracted during surgery, the infectivity of pathogens, and
the clinical conditions of both the patient and the operator, in addition to the safety precautions
taken before, during, and after treatment, it is essential to follow protocols for handling
biological waste. It's crucial to acknowledge that all patients attending dental outpatient
departments should be treated as potential carriers of infectious diseases due to the abundance
of pathogenic microorganisms found in the oral cavity.**> An essential requirement for a waste
management program to succeed is segregation, which entails categorizing waste based on how
it needs to be treated and disposed of. Waste should be separated and gathered at its origin in
distinct containers to guarantee each type receives suitable treatment, rendering it safe.
Effective waste management involves managing waste at all stages, from its creation to its
ultimate disposal.®

Dental schools, acting as hubs for professional training and healthcare provision to the
community, are tasked with the duty to prevent diseases and reduce environmental hazards
linked to waste produced during clinical procedures.”** Everyone involved in various stages,
from the creation to the disposal of biomedical waste, faces potential risks of severe health
consequences. This group encompasses doctors, nurses, assistants, hospital staff, and workers
responsible for handling and disposing of such waste. Healthcare institutions should enforce
stringent rules and regulations along with comprehensive staff training. However, due to the
lack of adherence to regulations and insufficient training provided to healthcare personnel,
there is indiscriminate disposal of biomedical waste.°

Therefore, it is vital to provide emerging professionals not only with the abilities to
diagnose and treat illnesses but also to foster understanding of various public health and
environmental concerns. Promoting intervention programs is an effective strategy for
increasing awareness and comprehension of recycling and reusing biomedical waste. Given
this context, this study aimed to evaluate the knowledge and attitude, and practices concerning
biomedical waste management among undergraduate students at a dental college.
Materials and Methods:
A cross-sectional study was carried out among undergraduate dental students at Ahmedabad
Dental College, Gujarat. A total of sample size of 161 students, those in their third year, final
year, and internship, were selected for. This questionnaire was developed following an
extensive review and underwent validation by five experts. Prior to the main study, a pilot
survey was conducted to ensure respondent reliability, yielding a Cronbach's alpha value of
0.78. All students voluntarily completed a questionnaire comprising 20 closed-ended
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questions. These questions encompassed 12 question related to knowledge and awareness and
8 related to practices, aiming to evaluate the students' understanding and behaviors regarding
biomedical waste (BMW) management. The student roster was acquired from the student
section, and with prior authorization from the appropriate authorities, students were assembled
in the lecture hall. Subsequently, questionnaires were distributed to students according to their
academic year, and responses were collected on the same day. For each correct answer, a score
of 1 was assigned, and for each incorrect answer, a score of 0 was given. A total score of 75%
and above was considered excellent, between 50% and 75% was good, between 25% and 50%
was moderate, and below 25% was poor knowledge. Similarly, the students' practices regarding
BMW management were also graded based on their responses adapted from (Kumar S,
Rahman R 2017).!! Statistical analyses of knowledge, awareness, and practices were conducted
using descriptive statistics and One-Way Analysis of Variance (ANOVA) at a 95%
significance level. Data management and statistical analysis were performed using SPSS
version 23.0 (SPSS Inc., Chicago, USA).

Results:

Table 1: Respondents' knowledge levels concerning biomedical waste (BMW) management
Academic Year

Level of Knowledge Third Year (%) | Final Year (%) | Interns (%) Total (%)
Poor 17 (35.4%) 20 (40.81%) 16 (25%) 53
Moderate 12 (25%) 8 (16.32%) 21 (32.8%) 41
Good 11 (22.9%) 12 (24.48%) 17 (26.56%) | 40
Excellent 8 (16.66%) 9 (18.36%) 10 (15.62%) | 27
Total 48 49 64 161
Chi Sq (p value) 28.19 (0.001)

Among the third-year students, 35.4% have poor knowledge of BMW management, 25%
possess moderate knowledge, 22.9% have good knowledge, and 16.66% exhibit excellent
knowledge. For final-year students, 40.81% have poor knowledge, 16.32% have moderate
knowledge, 24.48% have good knowledge, and 18.36% demonstrate excellent knowledge.
Among the interns, 25% show poor knowledge, 32.8% have moderate knowledge, 26.56%
have good knowledge, and 15.62% possess excellent knowledge. The tables suggest an
improvement in knowledge as students advance in their academic careers and practical
experience. The chi square test of association shows that there is significant association
between the level of knowledge and the year of study.

Table 2: Mean Knowledge Score among the three groups using One way ANOVA

Year of Study Mean SD Minimum | Maximum
Third Year 7.56 2.45 4 9

Final Year 8.23 2.07 5 9

Intern 9.18 1.04 7 10

F value (p value) 67.18 (0.003)

The mean knowledge score for third-year students is 7.56, with a standard deviation (SD) of
2.45, and scores ranging from 4 to 9. Final-year students have a higher mean score of 8.23,
with an SD of 2.07, and their scores range from 5 to 9. Interns exhibit the highest mean score
0f 9.18, with a much smaller SD of 1.04, and their scores range from 7 to 10. The p value being
less than 0.05 indicates that there are statistically significant differences in the mean knowledge
scores among the three groups. This suggests that the knowledge of BMW management
significantly improves as students’ progress from third year through to their internship.
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Table 3: Respondents' practice levels concerning biomedical waste (BMW) management

. Academic Year
Level of Practice Third Year (%) | Final Year (%) | Interns (%) Total (%)
Poor 18 (37.5%) 18 (36.73%) 10 (15.62%) 46
Moderate 9 (18.75%) 7 (14.28%) 13 (20.31%) 29
Good 10 (20.83%) 15 (30.61%) 20 (31.25%) 45
Excellent 11 (22.91%) 9 (18.36%) 21 (32.8%) 41
Total 48 49 64 161
Chi Sq ( p value) 45.18 (0.0131)

For third-year students, 37.5% have poor practice levels in BMW management, 18.75% have
moderate practice levels, 20.83% demonstrate good practice levels, and 22.91% exhibit
excellent practice levels. Among final-year students, 36.73% have poor practice levels, 14.28%
have moderate practice levels, 30.61% demonstrate good practice levels, and 18.36% exhibit
excellent practice levels. For interns, 15.62% show poor practice levels, 20.31% have moderate
practice levels, 31.25% demonstrate good practice levels, and 32.8% exhibit excellent practice
levels. The chi square test of association depicts statistical significance showing that there is
association between the year of response and the level of practice.

Table 4: Mean Practice Score among the three groups using One way ANOVA

Year of Study Mean SD Minimum | Maximum
Third Year 6.18 1.92 4 7

Final Year 7.43 2.11 5 9

Intern 8.91 1.04 7 9

F value (p value) 42.92 (0.014)

The mean practice score for third-year students is 6.18, with a standard deviation (SD) of 1.92,
and scores ranging from 4 to 7. For final-year students, the mean score is higher at 7.43, with
an SD of 2.11, and scores ranging from 5 to 9. Interns have the highest mean practice score of
8.91, with a smaller SD of 1.04, and scores ranging from 7 to 9. The F value from the one-way
ANOVA test is 42.92, and the associated p value is 0.014. The p value being less than 0.05
indicates that there are statistically significant differences in the mean practice scores among
the three groups.

Table 5: Correlation between Knowledge and Practice

Pearson Correlation Coefficient Practice
Knowledge 0.82

P value 0.018

N 161

The Pearson correlation coefficient between knowledge and practice is 0.82, indicating a strong
positive correlation. This suggests that as knowledge about BMW management increases,
practice levels also tend to improve significantly. (p value less than 0.05 indicating statistically
significant correlation)

Discussion

The management of biomedical waste (BMW) is a critical aspect of healthcare, particularly in
dental settings where the generation of waste is a significant concern. A systematic review of
studies on BMW management among dental teaching institutions and private practitioners
highlighted the importance of effective BMW management in preventing hazards and fulfilling
social responsibilities.'? The review emphasized the need for timely training and sensitization
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programs for dentists and auxiliary staff on BMW guidelines, as well as strict implementation
and monitoring of BMW rules in health institutions. The present study was conducted to assess
the present level of knowledge and practice among the dental students at the private dental
college in Ahmedabad. A study by Khubchandani K, Devi KM, Gunasekaran S, Yeturu SK,
Ramanarayanan V on the knowledge, attitude, and practices of BMW management among
clinical dental students in a teaching hospital in India found that while students had a positive
attitude towards safe BMW management, their knowledge and practice in this area required
improvement.'® The present study categorized the knowledge and practice into poor, moderate,
good and excellent. The study revealed that the level of student in terms of knowledge and
practice improved as they advance to higher year of study. This finding corroborated with the
findings of another study conducted by Janani K and Jayaraman M. which examined the
knowledge, awareness, and practice of BMW segregation among dental offices, finding that
dentists with more than 10 years of experience in dentistry possessed significantly increased
awareness regarding BMW segregation.'* A cross-sectional study assessing the knowledge,
attitude, and practice of BMW management among dental practitioners in Ghaziabad, India,
reported a positive attitude towards safe BMW management among the majority of
participants.'® Similarly, a study assessing knowledge and awareness about BMW management
among undergraduate students, residents, and nursing staff in a dental college found that while
there was a positive attitude towards BMW management, there were gaps in knowledge and
practice that needed to be addressed. !¢

The present highlights a strong positive correlation between the knowledge and practice among
the dental students. The correlation between knowledge and practice regarding biomedical
waste (BMW) management among dental students is a crucial aspect of ensuring proper waste
disposal and minimizing health risks in dental settings. Studies have shown that while dental
students generally possess a positive attitude towards safe BMW management, there are
significant gaps in their knowledge and practice of BMW segregation and disposal. Previous
study by Khandelwal V, Khandelwal S, Thakur JS have noted varying levels of awareness and
practice among the dentists indicating low correlation among the dental professionals.!” The
studies suggest that while dental students and professionals may have a general understanding
of the importance of BMW segregation, there is a need for continuous educational programs
and monitoring to ensure correct disposal of wastes. !3-2°

The present study expresses an alarming need to create knowledge and awareness among the
dental students regarding the biomedical waste management. The dental students knowledge
and practice should be reviewed periodically on this important subject matter. A structured
checklist should be prepared for assessing the practice of BMW guidelines during the
management of patient. These suggestions were also provided to the site of the study after
communicating the results.

The present study is limited to one dental college in Ahmedabad and students of the dental
college. Future studies encompassing the different socio-demographic variables, dental
practitioners should be conducted.

Conclusion:

The study reveals that both knowledge and practice of biomedical waste (BMW) management
improve significantly as students progress from their third year to their internship. Third-year
students show lower levels of knowledge and practice, while interns exhibit the highest levels.
Statistical analyses confirm these improvements are significant. Additionally, there is a strong
positive correlation between knowledge and practice, indicating that better knowledge leads to
improved practices. Overall, the findings highlight the importance of enhancing educational
initiatives to improve BMW management among healthcare students.
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