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ABSTRACT: Background: Poor management of biomedical waste (BMW) poses 

severe health and environmental risks, especially during the COVID-19 pandemic that 

saw an excess of infectious waste. The Biomedical Waste Management Rules of 2016, 

subsequently amended in 2018, provide guidelines for safe disposal; however, there 

remain considerable gaps in knowledge among healthcare personnel. The present 

research assessed and improved their knowledge, attitude, and practice (KAP) about 

COVID-19-related BMW via a structured teaching program (STP) at a tertiary care 

hospital in Northern India. Methodology: The quasi-experimental one-group pre-test 

post-test design was utilized in 50 health workers. Pre- and post-intervention KAP scores 

were quantitatively measured, correlations be-tween demographic parameters such as 

age, education, and clinical experience were compared. Findings: A majority of the 

participants were aged 25–34, 56% of them had a master's degree, and 14% had 6–10 

years of experience. Pre-intervention scores were as follows: knowledge – 70.83%, 

attitude – 80.83%, practice – 67.08%. Post-intervention, the knowledge increased to 

78.83%, the attitude improved to 84.16%, and practice decreased slightly to 65%. There 

was a significant correlation between knowledge gain and some demographic variables. 

Conclusion: The systematic education program effectively improved the knowledge and 

attitude of health-care workers towards COVID-19 BMW management. These 

improvements, however, should be sustained by regular hands-on training and 

continuous professional development to have optimum and safe waste management 

practice in the healthcare facility. 

INTRODUCTION: COVID-19, caused by the 

SARS-CoV-2 virus, was first identified in 

December 2019 
1
, and soon enough, the World 

Health Organization officially announced it as a 

pandemic on 11 March 2020 
2
.  
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To combat the arising health issues, governments 

and health organizations, such as the Indian 

Council of Medical Research (ICMR) 
3
, quickly 

responded by implementing comprehensive 

infection control measures.  

These involved using obligatory personal 

protective equipment (PPE), applying rigorous 

hand hygiene procedures, implementing quarantine 

measures, and meticulous environmental cleaning 

to reduce the potential for transmission. Safe and 

effective handling of biomedical waste (BMW) is 

more important than ever in difficult times.  
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COVID-19-generated waste such as soiled PPE, 

swabs, and other potentially infectious materials 

can become a significant health and environmental 

hazard if not handled, processed, and disposed of 

according to tested and tried guidelines. The 

Biomedical Waste Management Rules, brought out 

for the first time in 2016 and revised in 2018, have 

comprehensive procedures for colour coded 

segregation of wastes, onsite disinfection, and 

ultimate disposal. Though rules are established, 

studies indicate that most healthcare providers still 

don’t quite understand these procedures. That 

results in their not adhering to the correct method, 

potentially raising the risk of contaminating the 

surroundings or endangering themselves. 

Understanding healthcare workers’ knowledge, 

attitudes, and practices (KAP) regarding COVID-

19 biomedical waste management is essential to 

designing effective and targeted training programs. 

Studies conducted in India and globally indicate 

that KAP levels are quite diverse across various 

settings and populations. 

India and global research illustrate that KAP levels 

differ extensively. While some health workers 

comprehend colour coding systems, others struggle 

with proper waste   segregation or have wavering 

attitudes toward continuous training. These 

differences tend to be connected to the level of 

institutional support, resource availability, and the 

caliber of education initiatives. This research aims 

to identify knowledge, attitude, and practice gaps 

among healthcare workers, focusing on how 

tailored training programs can result in substantial 

improvements. Its purpose is to inform the 

development of policy and practice that promotes 

safer healthcare environments, reduces the risk of 

infection, and averts environmental contamination 

in the COVID-19 pandemic and beyond. 

Hypotheses: Null Hypothesis (H₀): There is no 

difference between pre-test and post-test 

knowledge scores. Alternative Hypothesis (H₁): 

There is difference between pre-test and post-test 

scores.  

METHODOLOGY:  

Approach: Pre-test/post-test without control 

group, measuring knowledge prior to and following 

the STP. 

Design: A quasi-experimental design with a single 

group pretest posttest design.  

Sampling: Purposive sampling technique to select 

participants who meet inclusion criteria.  

Population: If we assume a 95% confidence level, 

maximum variability among the population 

(p=0.5), and a margin of error of ±12.5%. Out of 

250 healthcare workers, about 50 for results. 

Data Collection: A structured questionnaire 

assessing demographics and COVID-19 

perioperative knowledge, comprising 30 multiple-

choice questions. The study received ethical 

clearance from the Institutional Ethics Committee, 

Northern Hospital Sector, under IEC No. 

OT/TRG/RESEARCH/06/2024, dated 05 June 

2024. 

Study Setting: Conducted in a tertiary care 

hospital located in Norther sector of India. 

Inclusion Criteria:  

1. Healthcare workers aged between 20 and 50 

years.  

2. Willing to participate in the study.  

3. Available during data collection. 

Exclusion Criteria:  

1. Not present or on leave during the study period.  

2. Unwilling to participate.  

3. Assigned to essential duties that prevent 

participation.  

Data Collection Tool & Techniques: A structured 

knowledge questionnaire to assess healthcare 

workers' understanding of biomedical waste 

management including COVID-19 patients at a 

selected tertiary hospital in Kolkata. This same 

instrument served as the basis for educational 

interventions.  

RESULTS: Table 1 presents the socio-

demographic profile of the study participants (n = 

50). Fifty-six percent were females and 44% were 

males, and the 25–34 age group was the most 

prominent (46%). Educationally, most of them had 
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a bachelor's degree (56%), followed by diploma 

graduates (30%). Most had 1–5 years of experience 

(42%), and the nursing staff was the biggest 

departmental group (52%). Regarding marital 

status, 54% were married, and 40% were single. 

Remarkably, 66% had prior training on the subject 

matter of the study, showing a quite experienced 

and educated group. 

TABLE 1: DISTRIBUTION OF SAMPLES BASED ON SOCIO-DEMOGRAPHIC VARIABLES 

Variable Category Frequency (n) Percentage (%) 

Gender Female 28 56% 

Male 22 44% 

Age Group <25 12 24% 

25–34 23 46% 

35–44 10 20% 

45+ 5 10% 

Education Level Diploma 15 30% 

Bachelor's 28 56% 

Master's 7 14% 

Years of 

Experience 

<1 year 6 12% 

1–5 years 21 42% 

6–10 years 15 30% 

>10 years 8 16% 

Department Nursing 26 52% 

Pharmacy 9 18% 

Radiology 7 14% 

Laboratory 8 16% 

Marital Status Single 20 40% 

Married 27 54% 

Other 3 6% 

Training Received Yes 33 66% 

No 17 34% 

 
FIG. 1: SOCIODEMOGRAPHIC DISTRIBUTION 

The bar chart illustrates the socio-demographic 

profile of healthcare professionals. Most were 

female, and the highest age group was 25–34 years. 

The majority possessed a bachelor's degree, 

followed by a diploma and master's degree holders. 

Experience-wise, the largest percentage had less 

than one year, followed by fewer with 6–10 years 

or more than 10 years’ experience. Department-

wise, the majority belonged to Pharmacy, followed 

by Nursing and Radiology. 
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TABLE 2: KNOWLEDGE SCORES PRE- AND POST-TEST 

Variable Mean Standard Deviation Percentage 

Pre-Test Score 8.36 2.97 41.8% 

Post-Test Score 15.34 3.74 76.7% 

(n = 50) 

Table 2 shows participants' mean scores and 

standard deviation of knowledge before and fol-

lowing the intervention. The mean pre-test was 

8.36 (SD= 2.97), reflecting the baseline levels of 

knowledge. The post-test scores significantly 

improved to 15.34 (SD= 3.74), reflecting a vast 

improvement in knowledge (p< 0.05).  

The pie chart shows the proportionate knowledge 

scores of healthcare workers pre- and post-a 

structured teaching program carried out. The pre-

test score represented 41.8% of the total, while the 

post-test scores significantly improved to 76.7%. 

This great improvement reflects the efficacy of the 

educational intervention on improving participants’ 

knowledge in this targeted intervention. 

 
FIG. 2: KNOWLEDGE SCORES PRE-TEST AND POST 

TEST 

TABLE 3: ATTITUDE SCORES PRE- AND POST-TEST 

Variable Mean Standard Deviation Percentage 

Pre-Test Score 29.54 3.98 73.85 

Post-Test Score 33.30 3.40 83.25 

 (n= 50) 

Table 3 presents the pre-and post-intervention 

attitude scores. The pre-test mean score was 29.54 

(SD = 3.98), which demonstrated baseline attitudes. 

Post-intervention, the post-test score rose to 33.30 

(SD = 3.40), demonstrating a moderate yet 

statistically significant shift in attitude (p < 0.05). 

The pie chart shows the attitude scores of the 

healthcare workers prior to and following the 

structured teaching program. The pre-test was 

73.85%, whereas the post-test reached 83.25%. 

This increase demonstrates a positive change in 

participants' attitudes after the intervention, 

showing the effectiveness of the program in 

promoting awareness and perception concerning 

the subject. 

 
FIG. 3: ATTITUDE SCORES PRE-TEST AND POST- 

TEST 

TABLE 4: PRACTICE SCORES PRE- AND POST-TEST 

Variable Mean Standard Deviation Percentage 

Pre-Test Score 8.88 3.06 44.40% 

Post-Test Score 14.40 4.01 72.0% 

(n= 50) 

Table 4 shows scores on practice before and after 

intervention. The mean score on the pre-test was 

8.88 (SD = 3.06), which was used as the baseline 

practice. After intervention, the post-test mean 

score improved to 14.40 (SD = 4.01), a significant 

and statistically significant improvement in practice 

(p < 0.05). The pie chart shows the scores of 

practice among healthcare professionals prior to 

and after the structured teaching. The pre-test score 

was remarkably improved to 72.00% in the post-

test.  
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The improvement of 27.6% reflects an increase in 

practical application after intervention, proving the 

statistical efficiency of training program in 

enhancing biomedical waste management practices. 

 
FIG. 4: PRACTICE SCORES PRE-TEST AND POST-TEST 

TABLE 5: IMPROVEMENT OF KNOWLEDGE, ATTITUDE, AND PRACTICE SCORES PRE- AND POST-TEST 

Variable Pre-Test 

Mean (SD) 

Pre-Test 

% 

Post-Test 

Mean (SD) 

Post-

Test % 

Mean 

Difference 

% 

Improvement 

Statistical Significance 

(p-value) 

Knowledge 

Score 

8.36 (2.97) 41.8% 15.34 (3.74) 76.7% 6.98 83.5% < 0.05 

Attitude 

Score 

29.54 (3.98) 73.9% 33.30 (3.40) 83.3% 3.76 12.7% < 0.05 

Practice 

Score 

8.88 (3.06) 44.4% 14.40 (4.01) 72.0% 5.52 62.2% < 0.05 

(n = 50) 

Table 5 presents a comparative analysis of pre- and 

post-test scores for knowledge, attitude, and 

practice among participants (N = 50). There was a 

statistically significant improvement in all three 

domains following the intervention. The score for 

knowledge increased significantly from a mean of 

8.36 (SD = 2.97) to 15.34 (SD = 3.74), which 

represents an 83.5% improvement. Equally, the 

attitude score increased from 29.54 (SD = 3.98) to 

33.30 (SD = 3.40), which represents a 12.7% 

improvement and a moderate improvement. The 

practice score also increased markedly from 8.88 

(SD = 3.06) to 14.40 (SD = 4.01), an improvement 

of 62.2%. All the improvements were statistically 

significant with p-values < 0.05, indicating that the 

intervention successfully enhanced knowledge, 

attitudes, and practices of participants. 

 
FIG. 5: IMPROVEMENT OF KNOWLEDGE, ATTITUDE, AND PRACTICE SCORES PRE- AND POST-TEST 

 

The bar chart shows a comparison of pre-test and 

post-test percentages in knowledge, attitude, and 

practice (KAP) among health workers after a 

systematic teaching program. Knowledge scores 

had a significant rise from 41.80% to 76.70%, a 

rise of 34.9%. Attitude scores had a rise from 
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73.85% to 83.25%, an increase of 9.4%. Practice 

scores also had a significant rise from 44.40% to 

72.00%, showing a gain of 27.6%. Statistically, 

these findings confirm the efficacy of the 

intervention in improving KAP concerning 

biomedical waste management. 

DISCUSSION: In the present study, 50 healthcare 

workers including nurses, housekeeping staff, and 

laboratory personnel participated, with the majority 

being female (56%), aged 25–34 years (46%), and 

having 1–5 years of experience (42%). Nursing 

staff represented the largest professional group 

(52%). These demographic patterns mirror those 

reported by Mathur et al.
4 

in India and Magwe 
5
 in 

Tanzania, where middle-aged nursing personnel 

with moderate experience predominated, as well as 

the findings of Basavaraj et al. 
6
 in a COVID 

dedicated Indian hospital and Deress et al.
7 

in 

Ethiopia, and Manikandan et al 
26

, who similarly 

noted a heavy reliance on frontline staff with 

limited formal training for waste handling. 

Knowledge scores improved markedly from a 

pre-test mean of 8.36 ± 2.97 to 15.34 ± 3.74 post 

intervention (p < .05), with 68% of participants 

achieving “good” knowledge. This aligns with 

Olaifa et al.
8 

andMundhe et al. 
27

(81% awareness 

of colour coding) and Mitiku et al. 
9
 (significant 

gains post training), though contrasts with (50% 

adequate knowledge in Bangladesh) and (27% 

correct responses), underscoring variability due to 

institutional training rigor. Gawande et al.
28

 

similarly found moderate knowledge levels in 

Western Maharashtra, underscoring the regional 

variability in awareness levels. Despite gains in 

theoretical knowledge, practical translation often 

lags, a point highlighted by Keerthika et al.
6 

and 

CDC guidelines 
30

. 

Attitude also shifted positively, rising from 

29.54 ± 3.98 to 33.30 ± 3.40 (p < .05), with 72% 

holding favourable views toward waste 

management findings consistent with Tiwari et al.
11 

and Aravind et al.¹⁰. The strong correlation between 

knowledge and attitude echoes findings by 

Khashaba et al.
14 

in Egypt, reinforcing the notion 

that knowledge acquisition is a prerequisite for 

attitudinal change. Practice exhibited the largest 

gain (8.88 ± 3.06 to 14.40 ± 4.01; p < .05), yet only 

60% of participants correctly applied segregation 

protocols. This level of compliance is comparable 

to Rao et al.
15 

in Punjab (64.5%) but falls short of 

optimal standards, highlighting persistent gaps 

documented by Dey 
16 

in India. Suboptimal 

hepatitis B vaccination rates (<55%) reflect 

concerns raised by Pandave et al.
18

, and the 

lingering stigma and resource constraints reported 

by Mitiku et al.
 9

 during the COVID-19 era further 

emphasize the need for targeted interventions. 

Singh et al.
29

 explored this further among students, 

finding that postgraduates demonstrated 

significantly better understanding than 

undergraduates, highlighting the role of advanced 

training in shaping responsible waste practices. 

Taken together, and in line with global evidence 

from Mathur et al.
4
, Mitiku et al.

 9
, and Mannocci 

et al.
19

, our findings underscore that while 

structured training significantly boosts KAP scores, 

sustained improvements in practice require 

reinforced institutional support, adequate 

infrastructure, and ongoing behavioural nudges. 

Future courses ought thus to incorporate periodic re

fresher modules, intensive supervision, and supply 

chain guarantees to confirm that improved knowled

ge and attitudes are conveyed into regular, safe 

waste management practice. 

CONCLUSION: This study confirms that workers 

generally understand the importance of biomedical 

waste management, and most have the right attitude 

and practices in place. Even though there's been 

some progress, there’s still a gap between what 

people know and what they do regularly. This 

means ongoing training, better supervision, and 

strong institutional support are still needed. To 

really get this right, a comprehensive approach is 

needed that involves the right infrastructure and 

strict enforcement to keep waste management safe 

and effective in healthcare settings. 

ACKNOWLEDGEMENT: The authors 

appreciate the sincere thanks of the staff and 

faculty of Northern Hospital Sector to guide during 

the course of this study. With special appreciation 

to the anaesthetists and OT matrons for their 

valuable cooperation, input, and active 

involvement. We also appreciate the administrative 

officials for giving permission and ensuring easy 

collection of data. 



Shewale et al., IJPSR, 2025; Vol. 16(11): 3112-3119.                                    E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3118 

CONFLICT OF INTEREST: The authors declare 

that there is no conflict of interest. 

REFERENCES: 

1. Manzini R, Battarra I, Lupi G and Pham H: An 

investigation of the impact of anti-epidemic measures and 

non-pharmaceutical interventions on mitigating the spread 

of the COVID-19 pandemic. Appl Sci 2025; 15(3): 1115. 

2. Tropical Health Matters. Ebola crisis takes a turn: 

Increased US intervention necessary [In-ternet]. [cited 

2025 Jun 8]. Available from: 

http://malariamatters.org/ebola-crisis-takes-a-turn-

increased-us-intervention-necessary/ 

3. Flypped. Influenza situation in India stable with close 

monitoring as govt responds to Chi-na’s HMPV outbreak 

concerns [Internet]. [cited 2025 Jun 8]. Available from: 

https://flypped.com/news/influenza-situation-in-india-

stable-with-close-monitoring-as-govt-responds-to-chinas-

hmpv-outbreak-concerns 

4. Mathur V, Dwivedi S, Hassan MA and Misra RP: 

Knowledge, attitude, and practices about biomedical waste 

management among healthcare personnel: A cross-

sectional study. Indian J Community Med 2011; 36(2): 

143–5. 

5. Magwe E: Assessment of health care workers’ knowledge, 

attitudes and practices of effective management of 

biomedical waste in Dodoma City, Tanzania. Int J Res Sci 

Innov 2020; 7(12): 1–6. 

6. Basavaraj TJ, Shashibhushan BL and Sreedevi A: To 

assess the knowledge, attitude and practices in biomedical 

waste management among health care workers in 

dedicated COVID hospital in Bangalore. Egypt J Intern 

Med 2021; 33(1): 37. doi:10.1186/s43162-021-00066-9. 

7. Deress T, Jemal M, Girma M and Adane K: Knowledge, 

attitude, and practice of waste handlers about medical 

waste management in Debre Markos town healthcare 

facilities, northwest Ethiopia. BMC Res Notes 2019; 

12(1): 146. 

8. Olaifa A, Govender RD and Ross AJ: Knowledge, 

attitudes and practices of healthcare workers about 

healthcare waste management at a district hospital in 

KwaZulu Natal. S Afr Fam Pract 2018; 60(3): 137–45. 

9. Mitiku G, Admasie A, Birara A and Yalew W: Biomedical 

waste management practices and associated factors among 

health care workers in the era of the COVID-19 pandemic 

at metropolitan city private hospitals, Amhara region, 

Ethiopia. PLoS One 2022; 17(4): 0266037. 

10. Santhya ST, Sujitha M and Bhaskaran K: Assessment of 

knowledge, attitude and practice about biomedical waste 

management among healthcare workers in a tertiary care 

centre, Southern India. Int J Sci Res 2023; 12(1): 385–9. 

11. Tiwari SK, Srivastava SP and Chauhan S: Knowledge, 

attitude and practices regarding bio-medical waste 

management as per 2019 rules among nursing students. Int 

J Health Sci Res 2021; 11: 41–7. 

12. Dalui A, Banerjee S and Roy R: Assessment of 

knowledge, attitude, and practice about bio-medical waste 

management among healthcare workers during COVID 19 

pandemic in a health district of West Bengal. Indian J 

Public Health 2021; 65(4): 345–51. 

13. Aravind P, Rajasekaran S and Menon S: Knowledge and 

attitude of healthcare workers to-wards biomedical waste 

management in a tertiary care hospital. J Environ Health 

Sci 2020; 8(2): 73–9. 

14. Khashaba OS, El Darsh NA and Abdel Wahab BA: 

Biomedical waste management: Know-ledge, attitude and 

practice among housekeeping staff in Cairo. East Mediterr 

Health J 2014; 20(5): 347–54. 

15. Rao D, Dhakshaini MR, Kurthukoti A and Doddawad VG: 

Biomedical waste management: A study on assessment of 

knowledge, attitude and practices among healthcare 

professionals in a tertiary care teaching hospital. Biomed 

Pharmacol J 2018; 11(3): 1733–8. 

16. Dey P: Knowledge, attitude, and practices about 

biomedical waste management among healthcare 

personnel: A cross-sectional study. Indian J Community 

Med 2011; 36(2): 143–5. 

17. Jalal SM, Akhter F, Abdelhafez AI and Alrajeh AM: 

Assessment of knowledge, practice and attitude about 

biomedical waste management among healthcare 

professionals during COVID 19 crises in Al Ahsa 

Healthcare (Basel) 2021; 9(6): 747. 

18. Pandave HT, Deshmukh PR and Taur JJ: Hepatitis B 

vaccination status and related factors among nursing 

students in central India. Vaccine 2013; 31(27): 3111–4. 

19. Mannocci A, di Bella O and Barbato D: Assessing 

knowledge, attitude, and practice of healthcare personnel 

regarding biomedical waste management: A systematic 

review of avail-able tools. Waste Manag Res 2020; 38(7): 

717–25. 

20. Mugabi B, Hattingh S and Chima SC: Assessing 

knowledge, attitudes, and practices of healthcare workers 

regarding medical waste management at a tertiary hospital 

in Botswana: A cross-sectional quantitative study. Niger J 

Clin Pract 2018; 21(12): 1627–38. 

21. Adogu P, Ubajaka C and Nebuwa J: Knowledge and 

practice of medical waste management among health 

workers in a Nigerian general hospital. Asian J Sci 

Technol 2014; 5(10): 833–8. 

22. Doylo T, Alemayehu T and Baraki N: Knowledge and 

practice of health workers about healthcare waste 

management in public health facilities in Eastern Ethiopia. 

J Community Health 2019; 44(2): 284–91. 

23. Ezeudu OB, Ezeudu TS, Ugochukwu UC and Ajaero CC: 

Healthcare waste management in Nigeria: A review. 

Recycling 2022; 7(6): 87. 

24. Wafula ST, Musiime J and Oporia F: Health care waste 

management among health workers and associated factors 

in primary health care facilities in Kampala City, Uganda: 

A cross-sectional study. BMC Public Health. 2019; 19(1): 

203. 

25. Skip Hire South Yorkshire. Cheap skip hire in 

Stockbridge, Doncaster [Internet]. [cited 2025 Jun 8]. 

Available from: https://skiphire-south-

yorkshire.co.uk/cheap-skip-hire/stockbridge/ 

26. Manikandan S, Prasad VS K, Beema H, Alex SM and 

Vijayan L: Knowledge, attitude & practice (KAP) among 

staff nurses regarding biomedical waste management 

(BMW): A cor-relational study design. Int J Sci Health 

Res 2023; 8(3): 179-186. 

27. Mundhe BA, Lomte AA, Kulkarni DM and Jadhav AG: 

Biomedical waste management: An assessment of 

knowledge, attitude and practice among healthcare 

workers in rural tertiary care hospital in Maharashtra. J 

Cardiovasc Dis Res 2023; 14(12): 1911-1918. 

28. Gawande AA, Gokhale RM, Soni AA, Ram N. Study of 

knowledge, attitude, and practices of biomedical waste 

management among healthcare workers in tertiary care 

government hospital in western Maharashtra. Int J 

Community Med Public Health 2022; 9: 4535–40. 



Shewale et al., IJPSR, 2025; Vol. 16(11): 3112-3119.                                    E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3119 

29. Singh A, Singh N, Chellaiyan V, Martolia DS, Bedi RS 

and Mishra CM: A comparative study on perception about 

biomedical waste management among the undergraduate 

and post-graduate students in a tertiary care teaching 

hospital in South Delhi. J Commun Dis 2022; 54(4): 1–6. 

30. Centers for Disease Control and Prevention (CDC). 

Regulated medical waste. Atlan-ta (GA): CDC; 2021 

[cited 2022 Feb 15]. Available from: 

https://www.cdc.gov/infectioncontrol/guidelines/environm

ental/background/medical-waste.html 

 

 

 

 

All © 2025 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 

Shewale LCJP, Anjna M, Sonia MM, Arti CK, Navdixita C, Singh CS and Tomar LD: “Beyond the bin: exploring knowledge on biomedical waste 
management among Northern India’s healthcare workers”. Int J Pharm Sci & Res 2025; 16(11): 3112-19. doi: 10.13040/IJPSR.0975-8232.16(11).3112-19. 

 

 

 


