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ABSTRACT

Background: Biomedical waste encompasses any waste generated during healthcare activities that
poses a risk to human health or the environment, including infectious materials like blood, bodily fluids,
hazardous substances i.e, chemicals, sharps and non-hazardous waste

Objectives: The aim of this study is to assess knowledge, attitudes and practices of physicians regarding
biomedical waste management in tertiary care hospital. Study place and duration: The study was
conducted at Jinnah Postgraduate Medical Centre, Karachi, between May 2024 and October 2024.
Methodology: This is a cross-sectional study regarding biomedical waste management which was
conducted over six months. A pre-designed questionnaire, validated by experts was used to collect data
from participants.

Results: The study found that 49% demonstrated good knowledge of biomedical waste management,
61% lacked formal training and 89% recognized the importance of proper waste management. The
majority (81%) recommended additional training, highlighted the need for improved education and
resources in healthcare setting

Conclusions: The study concluded that multifaceted approach combining practical training and policy
reforms is essential to address these issues and ensure effective biomedical waste management practices.

Keywords: Biomedical waste, healthcare professionals, knowledge, attitudes, practices

Vol. 31 No. 11 (2024): JPTCP (2483-2492) Page | 2483



Evaluating Healthcare Workers' Insight And Awareness On Effective Biomedical Waste Management In Tertiary Care
Hospital

INTRODUCTION

Biomedical waste encompasses infectious, contaminated, hazardous materials like discarded sharps, body
fluids, toxic chemicals, pharmaceuticals and radioactive substances poses significant risks to public
health and the environment if not managed properly [1,2]. In urban areas like Karachi, waste management
is particularly challenging due to the varied composition of waste and the lack of proper disposal sites,
exacerbated by population growth. The generation of biomedical waste not only depletes natural
resources but also consumes energy, water, stresses land and pollutes the environment, resulting in
substantial economic costs [3-5]. The World Health Organization stresses that inadequate management
can lead to infections, injuries and environmental damage, highlighting the importance of engaging
healthcare staff in waste management protocols. Ultimately, the attitudes and knowledge of healthcare
professionals, administrative personnel and supporting staff directly impact waste segregation, treatment
and disposal practices, making their role crucial in ensuring proper biomedical waste management [6].
Research has highlighted a concerning trend among healthcare workers, where many lack adequate
knowledge about proper waste segregation and the associated risks of mishandling biomedical waste
[7,8]. This knowledge gap is particularly significant in clinical settings, where the improper management
of medical waste can pose a substantial risk factor for disease transmission [9]. Although clinics generate
a smaller volume of infectious waste compared to hospitals, the absence of effective waste management
strategies can still have far-reaching consequences, including the potential for infection transmission and
environmental contamination[10-14]. Several factors contribute to this issue, including healthcare
workers' limited understanding of waste segregation protocols, inadequate awareness of the risks
involved and the use of unsafe disposal methods, often due to limited financial resources[15-17].

The study showed that misconceptions about the nature of biomedical waste and insufficient training can
lead to improper segregation practices, underscoring the need for targeted education and training
programs to address these knowledge gaps that improve waste management practices in healthcare
settings.

Objective of Study

The objective of the study is to assess the knowledge and awareness of healthcare workers regarding
biomedical waste management practices, identify gaps in waste segregation, handling, disposal and
determine the factors influencing proper waste management.

METHODOLOGY

This study employed a cross-sectional design to assess the knowledge, attitudes and practices of
physicians involved in tertiary care hospital. The study was conducted at Jinnah postgraduate medical
centre between May 2024 to october 2024 .The study was conducted over a period of six months,
following approval from the Ethical Committee. A pre-designed questionnaire, developed based on
previous studies and reviewed by experts in healthcare waste management, was given to each participant.
Participants were fully informed about the study and provided their consent before participating. Data
collection was carried out using a self-administered and self-completed questionnaire, ensuring that
participants' responses were kept confidential.

Inclusion Criteria:
1. Physicians working in a tertiary care hospital.
2. Both male and female physicians are included.

Exclusion Criteria:
1. Healthcare professionals not primarily involved in tertiary care.
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2. Medical students, interns or trainees lacking clinical experience.

Statistical Analysis

The collected data was analyzed using SPSS version 22.0 software. Descriptive statistics i.e, frequencies
and percentages were used to summarize the demographic characteristics and responses of the
participants. Inferential statistical analysis, specifically the Chi-square (y2) test, was employed to
determine the significance of associations between variables. The level of significance was set at p <
0.05, indicating that any observed differences or relationships with a p-value less than 0.05 would be
considered statistically significant.

RESULTS

One hundred people participated and responded to the questionnaire, out of which 55% are female and
45% are male. Majority of them are physician (63%) while nurses are only 22%. Almost half of the
respondent (49%) have work experience of more than 10 years while people with less than 1 year of
experience respond in only 5% of total. Level of education also have direct correlation with response
with people with Master’s degree respond highest in 49% of time.

Gender

H male

H female

Table 1: Demographic and Professional Characteristics of Participants

Variable Overall Doctor Nurse Administrati | P-value
(n=100) (n=63) (n=22) ve & Other
Staff (n=15)
Gender 0.186
Male 45 (45%) 30 (47.6%) | 6 (27.3%) 8 (53.3%)
Female 55 (55%) 33 (52.4%) | 16 (72.7%) | 7 (46.7%)
Designation/Positi <0.001
on
Doctor 63 (63%) 63 (100%) | 0 (0%) 0 (0%)
Nurse 22 (22%) 0 (0%) 22 (100%) | 0 (0%)
Administrative 10 (10%) 0 (0%) 0 (0%) 10 (66.7%)
Staff
Others 5 (5%) 0 (0%) 0 (0%) 5(33.3%)
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Years of <0.747
Experience in
Healthcare
Less than 1 year | 5 (5%) 4 (6.3%) 1 (4.5%) 0 (0%)
1-3 years 11 (11%) 6 (9.5%) 3 (13.6%) 2 (13.3%)
4—6 years 16 (16%) 9 (14.3%) 6 (27.3%) 1 (6.7%)
7-10 years 19 (19%) 13 (20.6%) | 3 (13.6%) 3 (20%)
More than 10 | 49 (49%) 31 (49.2%) |9 (40.9%) 9 (60%)
years
Education Level <0.001
Diploma level 14 (14%) 5 (7.9%) 9 (40.9%) 0 (0%)
Bachelorette 33 (33%) 18 (28.6%) | 10 (45.5%) |5 (33.3%)
level
Master level 45 (45%) 33 (52.4%) |3 (13.6%) 9 (60%)
PhD level 8 (8%) 7 (11.1%) 0 (0%) 1 (6.7%)
Table 2: Knowledge and Training on Biomedical Waste Management
Variable Overall Doctor Nurse Administrative & | P-
(N=100) (n=63) (n=22) Other Staff (n=15) | value
Received training on 0.012
biomedical waste management
Yes 50 (50%) |25 13 12 (80%)
(39.7%) ] (59.1%)
No 50 (50%) |38 9 3 (20%)
(60.3%) | (40.9%)
Knowledge of biomedical 0.061
waste management practices
1 (poor) 9 (9%) 5(7.9%) |3 1 (6.7%)
(13.6%)
2 (fair) 10 (10%) |7 1 (4.5%) |[2(13.3%)
(11.1%)
3 (good) 32 (32%) |26 5 1 (6.7%)
(41.3%) | (22.7%)
4 (very good) 35(35%) |21 8 6 (40%)
(33.3%) | (36.4%)
5 (excellent) 14 (14%) |[4(6.3%) |5 5(33.3%)
(22.7%)
Sources to rely on for
information
Workshops/training sessions | 64 (64%) |40 11 (50%) | 13 (86.7%) 0.073
(63.5%)
Online resources 37 (37%) |28 8 6 (40%) 0.966
(44.4%) | (36.4%)
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Colleagues/supervisors 36 (36%) |23 8 5(33.3%) 0.973
(36.5%) | (36.4%)
Policy and procedures | 35 (35%) |29 (46%) | 6 0 (0%) 0.511
manuals (27.3%)
Other 6 (6%) 4(6.3%) [2(9.1%) |0 (0%) 0.511
Knowledge about: Segregation 0.284
of waste
1 (poor) 10 (10%) |7 3 0 (0%)
(11.1%) | (13.6%)
2 (fair) 20 (20%) |[12(19%) |6 2 (13.3%)
(27.3%)
3 (good) 24 (24%) (17 (27%) | 4 3 (20%)
(18.2%)
4 (excellent) 25(25%) |17 (27%) | 4 4 (26.7%)
(18.2%)

Half of the respondents (50%) did received training in waste management with administrative staff are
the most in terms of percentage wise (81%) of total who did received training and they also feel that they
have good knowledge about waste management. Around half of the participant (49%) have very good to
excellent knowledge about waste management practices.
Majority of the biomedical waste are sharps (72%) followed by infectious waste (67%). In 80% of the
places’ colored coded bins are used for disposition of waste. In 77% of the places’ designated containers
are used for collection of waste. Majority of people feels that inadequate resources (57%) followed by
the lack of training (50%) are the reason leads to improper waste management.

Table 3: Biomedical Waste Management Practices among Healthcare Staff

Parameter Overall Doctor Nurse Admin & Other | P-
(N=100) (N=63) (N=22) Staff (N=15) value
Types of biomedical waste
Infectious waste 67 (67%) 38 16 13 (86.7%) 0.121
(60.3%) (72.7%)
Sharps 72 (72%) 46 (73%) |17 9 (60%) 0.143
(77.3%)
Chemical waste 35 (35%) 21 6 (27.3%) | 8 (53.3%) 0.238
(33.3%)
Pharmaceutical waste 51 (51%) 36 6 (27.3%) | 9 (60%) 0.049
(57.1%)
Other 8 (8%) 7 (11.1%) | 0 (0%) 1 (6.7%) 0.249
Follow the segregation 0.042
protocol for biomedical waste
Always 51 (51%) 24 15 12 (80%)
(38.1%) (68.2%)
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Often 23 (23%) 21 1 (4.5%) |1(6.7%)
(33.3%)

Sometimes 17 (17%) 12 (19%) |3 (13.6%) |2 (13.3%)

Rarely 3 (3%) 2 (3.2%) 1(4.5%) | 0(0%)

Never 6 (6%) 4 (6.3%) 2(9.1%) |0 (0%)

Frequency of correctly

disposing biomedical waste

Colour-coded bins 80 (80%) 52 17 11 (73.3%) 0.679
(82.5%) (77.3%)

Incineration 36 (36%) 18 6 (27.3%) | 12 (80%) 0.001
(28.6%)

Autoclaving 30 (30%) 21 5(22.7%) | 5(33.3%) 0.696
(33.3%)

Landfill disposal 17 (17%) 13 1 (4.5%) |3(20%) 0.212
(20.6%)

Designated containers for

biomedical waste

Yes 77 (77%) 45 19 13 (86.7%)
(71.4%) (86.4%)

No 15 (15%) 10 3 (13.6%) | 2(13.3%)
(15.9%)

Frequency of biomedical waste 0.128

collection

Multiple times a day 45 (45%) 22 15 8 (53.3%)
(34.9%) (68.2%)

Once a day 36 (36%) 28 6 (27.3%) | 2 (13.3%)
(44.4%)

Every other day 5 (5%) 3 (4.8%) 1(4.5%) | 1(6.7%)

Twice a week 3 (3%) 2 (3.2%) 0 (0%) 1 (6.7%)

Weekly 6 (6%) 5(7.9%) 0 (0%) 1 (6.7%)

Others 5 (5%) 4 (6.3%) 0 (0%) 1 (6.7%)

Challenges faced

Lack of training 50 (50%) 34 (54%) | 11(50%) |5 (33.3%) 0.366

Inadequate resources 57 (57%) 38 12 8 (53.3%) 0.859
(60.3%) (54.5%)

Insufficient storage space 34 (34%) 25 6 (27.3%) | 3 (20%) 0.188
(39.7%)

Confusion about segregation 38 (38%) 31 3(13.6%) | 4 (26.7%) 0.004
(49.2%)

Waste majority of participants (89%) acknowledge that biomedical waste management is necessary for
environmental protection (78%), patient safety (75%) and staff safety (68%) with 72% participants feels
confident that they have ability to handle waste management.

Sixty-one (61%) of participant had either experience or observe the incident related to waste management.
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Majority of the participants (62%) did not receive any formal training in biomedical waste management,
88% of them recommend that additional training is required for improved biomedical waste management
in form of “on the job training” (72%) and “workshop” (71%).

Table 4: Training and Education on Biomedical Waste Management

Parameter Overall | Doctor Nurse Admin & | P-value
(N=100) | (N=63) (N=22) Other
Staff
(N=15)

Received formal
training on biomedical
waste management
Yes 38 (38%) [ 16 (25.4%) | 10 (45.5%) | 12 (80%) <0.001
No 62 (62%) | 47 (74.6%) [ 12 (54.5%) | 3 (20%)
Additional training is 0.983
required
Yes 88 (88%) | 55 (87.3%) | 20 (90.9%) | 13 (86.7%)
No 7 (7%) 5(7.9%) 1 (4.5%) 1 (6.7%)
Type of training
required
Workshops 71 (71%) | 45 (71.4%) | 15 (68.2%) | 11 (73.3%) | 0.937
Seminars 39 (39%) | 21 (33.3%) [ 12 (54.5%) | 6 (40%) 0.213
Online Courses 37 (37%) | 22 (34.9%) | 8 (36.4%) | 7 (46.7%) | 0.697
On-the-job Training 72 (72%) | 44 (69.8%) | 17 (77.3%) | 11 (73.3%) | 0.794
Educational Materials | 39 (39%) | 24 (38.1%) [ 9 (40.9%) | 6 (40%) 0.970
(e.g., brochures,
manuals)

DISCUSSION

The management of biomedical waste is a vital component of healthcare operations since it is necessary
for ensuring the safety of both patients and staff, in addition to having an impact on environmentally
friendly practices[18].Effective biomedical waste management requires a combination of knowledge,
awareness and training to ensure safe handling, disposal and minimization of risks[19]. Healthcare
professionals need to understand the types of biomedical waste, relevant regulations and risks associated
with improper waste management. Awareness of proper segregation, labeling and storage of waste, as
well as the importance of personal protective equipment (PPE), is crucial. Regular training sessions and
updates on new guidelines and best practices help ensure compliance and a safe environment for patients,
staff and the community[20-22]. Respondent gender, profession, experience and education help interpret
survey results. Due to the predominance of female physicians with extensive experience and advanced
degrees, this study may reflect the perspectives of more experienced and highly educated professionals,
which may affect its generalizability to other healthcare workers.

It appears from this that the individuals who responded were seasoned professionals in the healthcare
industry who were able to offer insightful perspectives on the procedures that are currently being used to
manage biological waste. According to the findings, even though fifty percent of the individuals who
participated in the survey had received formal training in waste management, a sizeable proportion of
them still believed that extra training was required for the purpose of enhancing biological waste
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management. Leonard et al. demonstrated the importance of implementing ongoing training and
education programs in order to guarantee that healthcare professionals are equipped with the knowledge
and skills necessary to appropriately manage biological waste[23]. Maharjan et al showed that the bulk
of the biomedical waste that was produced consisted of infectious waste and sharps, which is consistent
with the findings of several other studies[24]. It was observed that the introduction of color-coded bins
and specific containers for garbage collection was a popular practice in healthcare institutions. This
practice is intended to guarantee effective segregation and management of diverse waste streams. Due to
the fact that more experienced healthcare workers are likely to have a greater awareness of waste
management protocols and issues, the results may be skewed as a result of this overrepresentation of
experienced experts. Mishra et al have shown that higher levels of educational attainment are connected
with larger levels of participation in research and better levels of environmental awareness. The
correlation between education and response rates, with persons having Master's degrees making up 49%
of the sample, is in line with these findings [25]. A significant conclusion from this research is that only
fifty percent of the people who participated in the survey stated that they had received training in the
management of biomedical waste. A noteworthy fact is that the administrative staff had the largest
percentage of individuals who had received training, with 81% of them saying that they had gotten such
training. Gupta et al has shown that clinical staff, notably nurses and technicians, are typically more
involved in waste management training. This finding stands in contradiction to said research [26]. The
fact that individuals who received training reported feeling confident in their understanding of waste
management, on the other hand, highlights the significance of focused training programs in terms of
enhancing both competence and confidence in the management of trash.

Sharps (72%) and infectious waste (67%) were found to be the most prevalent kinds of biomedical waste.
This was determined by investigating the types of garbage that were generated [27]. In addition, the fact
that color-coded bins are used by 80% of the facilities that were examined and designated containers are
used by 77% of them implies that the facilities have a relatively high level of knowledge regarding the
proper separation of garbage. These numbers are comparable to those obtained from research carried out
in industrialized nations, where regulatory compliance with waste segregation is enforced with a greater
degree of stringency[28]. Nevertheless, the utilization of color-coded bins and containers is not sufficient
to handle all of the issues that are associated with garbage management. This is because 57% of
respondents indicated that there were insufficient resources, and 50% mentioned that there was a lack of
training as major obstacles to efficient waste management [29].

Within the context of a particular healthcare environment, the purpose of this study is to evaluate the
awareness, behaviors and views of biological waste management among healthcare personnel. Sixty-
one percent of respondents reported witnessing or experiencing incidents pertaining to waste
management, underscoring the persistent hazards linked to inadequate waste disposal practices. These
occurrences emphasize the necessity for both training and the allocation of sufficient resources to ensure
safe waste management. Prior research has demonstrated that similar occurrences occur more
frequently at establishments with inadequate budget or poorly executed waste management systems.

CONCLUSIONS

The study concluded that healthcare professionals generally recognize the importance of biomedical
waste management, there are still substantial problems that need to be addressed particularly in resource
allocation and training. A multifaceted approach is necessary to overcome these issues, combining
practical training initiatives with policy reforms to ensure effective waste management practices.
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