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Abstract – Biomedical waste management has emerged as a critical component of healthcare administration due to its direct 

implications on public health, occupational safety, and environmental sustainability. Hospitals, while serving as centers for 

diagnosis and treatment, generate a significant amount of hazardous and non-hazardous waste. This includes infectious 

materials, sharps, pharmaceutical waste, and chemical substances, which, if not properly managed, can lead to severe health 

risks such as the transmission of infectious diseases and environmental degradation. The study titled “A Study of Medical Waste 

Management at Fortis Hospital, Greater Noida” is designed to analyse and assess the biomedical waste management practices 

followed in a large private hospital setting. It examines how effectively waste is segregated, collected, transported, treated, and 

disposed of, while also evaluating the awareness and participation of healthcare staff in these processes. This research holds 

particular importance in the Indian healthcare sector, where the rapid expansion of medical facilities has led to a significant rise 

in biomedical waste generation. As a result, strict compliance with regulatory guidelines, such as the Biomedical Waste 

Management Rules, 2016, has become essential. The research adopts a descriptive research design, combining both qualitative 

and quantitative approaches to ensure a comprehensive analysis. Primary data has been collected through structured 

questionnaires and informal discussions with hospital staff, including nurses, sanitation workers, and administrative personnel. 

Secondary data has been gathered from government reports, regulatory guidelines, and scholarly literature to provide 

theoretical support and contextual understanding.2 The sampling method used is convenience sampling, and the study is based 

on responses collected from a selected group of healthcare workers. The findings of the study indicate that Fortis Hospital, 

Greater Noida, has implemented a structured biomedical waste management system, including the use of color-coded bins, 

standardized segregation practices, and approved disposal methods such as incineration and autoclaving. A majority of the staff 

demonstrates a reasonable level of awareness regarding waste management practices. However, the study also identifies certain 

gaps, including inconsistent segregation practices, incomplete training among staff, and partial compliance with regulatory 

guidelines. These issues highlight the existence of a gap between policy and practical implementation. 

 

Keywords – Biomedical Waste Management, Healthcare Waste Management, Hospital Waste Disposal, Medical Waste 
Segregation, Infectious Waste Control.

 
 

I. INTRODUCTION  
 

General Introduction 

Healthcare institutions play a crucial role in maintaining 

and improving public health by providing medical services, 

diagnosis, and treatment. However, along with these 

essential services, hospitals also generate a substantial 

amount of waste, a significant portion of which is hazardous 

in nature.5 This waste, commonly referred to as biomedical 

or medical waste, includes infectious materials, sharps, 

pathological waste, pharmaceutical waste, and chemical 

substances that may pose serious risks to human health and 

the environment if not managed properly.6 

 

Biomedical waste management has emerged as a critical 

aspect of hospital administration due to the increasing 

awareness regarding environmental protection and 

occupational safety.7 Improper handling, segregation, and 

disposal of such waste can lead to the spread of infectious 

diseases such as Hepatitis B, Hepatitis C, and HIV/AIDS, 

especially among healthcare workers, waste handlers,8 and 

the general public. Additionally, hazardous waste can 

contaminate water bodies, soil, and air, thereby causing 

long-term ecological damage.9 

The concept of medical waste management involves a 

systematic process that includes segregation at the point of 

generation, safe collection, storage, transportation, 

treatment, and final disposal of waste in an environmentally 

sound manner.10 Effective implementation of these 

processes not only reduces health risks but also ensures 

compliance with legal and regulatory frameworks.11 

 

In India, biomedical waste management is governed by the 

Biomedical Waste Management Rules, 2016, notified by 

the Ministry of Environment, Forest and Climate Change. 

These rules provide comprehensive guidelines for the 

proper handling and disposal of biomedical waste, 

emphasizing segregation, color-coded containers, and 

environmentally safe treatment methods.12 Despite the 

existence of such regulations, several studies have 

highlighted gaps in implementation due to lack of 

awareness, inadequate training, and insufficient monitoring 

mechanisms.13 

 

Therefore, it becomes essential to evaluate the practical 

application of these rules in real healthcare settings. This 

study focuses on analyzing the biomedical waste 

management practices at Fortis Hospital, Greater Noida, to 

assess their effectiveness, compliance, and scope for 

improvement. 

 

 Background Of The Study 

With the rapid growth of healthcare infrastructure and 

increasing population, the quantity of biomedical waste 

generated in hospitals has increased significantly over the 

years.14 According to estimates by regulatory authorities, 
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India generates hundreds of tonnes of biomedical waste 

daily, a substantial portion of which requires careful 

handling and scientific disposal.15 

 

Historically, waste generated in hospitals was often mixed 

with general municipal waste, leading to severe public 

health concerns. The absence of proper segregation and 

disposal mechanisms resulted in exposure to hazardous 

materials, needle-stick injuries, and environmental 

pollution.16 Recognizing these risks, the Government of 

India introduced the Biomedical Waste (Management and 

Handling) Rules in 1998, which were later revised and 

strengthened as the Biomedical Waste Management Rules, 

2016.17 

 

The revised rules introduced several key changes, including 

stricter segregation norms, reduction in waste categories, 

compulsory training for healthcare workers, and improved 

monitoring systems. These reforms aimed to ensure a more 

efficient and standardized approach to waste management 

across healthcare facilities.18 

 

Fortis Hospital, Greater Noida, is a multi-specialty 

healthcare institution that caters to a large number of 

patients daily. Due to the high volume of medical 

procedures, the hospital generates diverse types of 

biomedical waste. This makes it an ideal case for studying 

waste management practices in a real-world setting. The 

present study seeks to analyze how effectively the hospital 

implements biomedical waste management protocols and 

whether it complies with the prescribed legal standards.19 

 

Concept Of Medical Waste 

Medical waste, also known as healthcare waste or 

biomedical waste, refers to all waste materials generated 

during the diagnosis, treatment, or immunization of human 

beings animals, as well as in research activities related to 

healthcare.20 This includes both hazardous and non-

hazardous components.21 

 

Biomedical waste can broadly be categorized into 

infectious and non-infectious waste. Infectious waste 

includes materials contaminated with blood, body fluids, 

and other potentially harmful substances, whereas non-

infectious waste includes general waste such as paper, 

packaging materials, and food waste generated within 

healthcare facilities.22 

 

The hazardous nature of biomedical waste arises from its 

potential to transmit infections, cause injuries, and release 

toxic substances into the environment. For instance, 

improperly disposed sharps such as needles and syringes 

can lead to needle-stick injuries, which are a major source 

of transmission of blood-borne diseases. Similarly, 

chemical waste and expired pharmaceuticals can 

contaminate water sources if not treated properly.23 

 

The World Health Organization emphasizes that only a 

small proportion of hospital waste is hazardous, but if not 

segregated properly, the entire waste stream can become 

dangerous. Therefore, segregation at the source is 

considered the most critical step in effective waste 

management.24 

 

Classification Of Biomedical Waste 

Biomedical waste is classified into different categories 

based on its nature and potential risk. The Biomedical 

Waste Management Rules, 2016, categorize waste into 

specific groups to facilitate proper segregation and 

disposal.25 

 

Infectious Waste- 

This includes waste contaminated with blood, body fluids, 

and other infectious materials such as dressings, cotton 

swabs, and laboratory cultures.26 

 

Pathological Waste- 

This category includes human tissues, organs, body parts, 

and fluids removed during surgical procedures or 

autopsies.27 

 

Sharps Waste- 

Sharps include needles, syringes, scalpels, blades, and other 

items capable of causing puncture injuries. These are 

considered highly hazardous due to the risk of infection.28 

 

Pharmaceutical Waste- 

This includes expired, unused, or contaminated drugs and 

vaccines.29 

 

Chemical Waste- 

Waste generated from laboratory reagents, disinfectants, 

and cleaning agents falls under this category.30 

 

 General Waste- 

Non-hazardous waste such as paper, food waste, and 

packaging materials.31 

 

Proper classification is essential because each category 

requires a specific method of treatment and disposal. 

Incorrect classification can lead to improper handling and 

increased risk of contamination.32 

 

 Importance Of Medical Waste Management 

Effective medical waste management is essential for several 

reasons, including protection of public health, 

environmental conservation, and compliance with legal 

requirements. 

 

Firstly, proper waste management reduces the risk of 

infection among healthcare workers and patients. Exposure 

to contaminated waste can lead to serious diseases, 

particularly through needle-stick injuries and direct contact 

with infectious materials.33 

 

Secondly, it helps in minimizing environmental pollution. 

Improper disposal of biomedical waste can lead to 

contamination of air, water, and soil, thereby affecting 

ecosystems and human health.34 
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Thirdly, it ensures compliance with legal and regulatory 

frameworks. Hospitals are legally obligated to follow the 

Biomedical Waste Management Rules, 2016, and failure to 

comply can result in penalties and legal action.35 

Lastly, effective waste management enhances the overall 

efficiency and reputation of healthcare institutions by 

demonstrating their commitment to safety and 

sustainability. 

 

Legal And Regulatory Framework In India 

The management of biomedical waste in India is governed 

by a comprehensive legal framework designed to ensure 

safe handling, treatment, and disposal of hazardous 

healthcare waste. The primary legislation regulating this 

area is the Biomedical Waste Management Rules, 2016, 

notified under the Environment (Protection) Act, 1986. 

These rules replaced the earlier 1998 regulations and 

introduced more stringent and structured guidelines to 

improve compliance and efficiency. 

 

The Biomedical Waste Management Rules, 2016, mandate 

healthcare facilities to follow specific procedures for 

segregation, collection, storage, transportation, and 

disposal of biomedical waste. One of the most significant 

features of these rules is the introduction of a color-coded 

segregation system, which ensures that different types of 

waste are separated at the point of generation.36 This 

reduces the risk of contamination and facilitates proper 

treatment. 

 

The rules also impose duties on “occupiers” of healthcare 

facilities, requiring them to: 

• Ensure proper segregation and disposal of waste 

• Provide adequate training to healthcare staff 

• Maintain records and submit annual reports 

• Establish barcoding and tracking systems for waste 

management.37 

 

Additionally, the Central Pollution Control Board (CPCB) 

and State Pollution Control Boards (SPCBs) play a 

supervisory role in monitoring compliance and issuing 

guidelines. These authorities are empowered to take action 

against institutions that fail to comply with the prescribed 

standards.38 

 

Another important aspect of the legal framework is the 

emphasis on environmentally sound treatment methods, 

such as incineration, autoclaving, microwaving, and deep 

burial, depending on the type of waste. The rules also 

encourage the reduction of waste generation and promote 

recycling wherever possible.39 

Despite the existence of a strong legal framework, 

challenges such as lack of awareness, inadequate 

infrastructure, and weak enforcement mechanisms continue 

to hinder effective implementation. Therefore, evaluating 

compliance at the institutional level becomes crucial. 

 

 Profile Of Fortis Hospital, Greater Noida 

Fortis Hospital, Greater Noida, is a well-established multi-

specialty healthcare institution known for providing 

advanced medical services and patient care. It is part of the 

Fortis Healthcare network, which operates several hospitals 

across India and is recognized for its quality standards and 

modern infrastructure. 

 

The hospital offers a wide range of medical services, 

including emergency care, surgery, diagnostics, and 

specialized treatments. Due to the high volume of patients 

and diverse medical procedures conducted daily, the 

hospital generates a significant quantity of biomedical 

waste. 

 

As a reputed healthcare institution, Fortis Hospital is 

expected to follow stringent waste management practices in 

compliance with national regulations. The hospital is 

equipped with designated waste segregation units, trained 

staff, and systems for safe handling and disposal of 

biomedical waste. Studying the waste management 

practices at Fortis Hospital provides valuable insights into 

how large healthcare institutions implement regulatory 

guidelines in real-world conditions. It also helps in 

identifying best practices as well as areas that require 

improvement. 

 

Statement Of The Problem 

Biomedical waste poses a serious threat to human health 

and the environment if not managed properly. Improper 

handling and disposal of such waste can lead to infections, 

injuries, and environmental pollution. In healthcare 

settings, risks are particularly high due to the presence of 

infectious materials, sharps, and hazardous chemicals. 

Despite the existence of clear guidelines under the 

Biomedical Waste Management Rules, 2016, several 

studies have indicated that many healthcare institutions face 

challenges in effective implementation. These challenges 

include improper segregation of waste, lack of awareness 

among staff, inadequate training, and insufficient 

monitoring systems. In large hospitals where the volume of 

waste generated is high, even minor lapses in waste 

management practices can have serious consequences. 

Therefore, it is essential to assess whether hospitals are 

strictly adhering to prescribed guidelines and maintaining 

proper waste management systems. This study focuses on 

examining the biomedical waste management practices at 

Fortis Hospital, Greater Noida, with the objective of 

identifying gaps, evaluating compliance, and suggesting 

improvements to enhance efficiency and safety.40 

 

 

 Research Questions 

The present study seeks to address the following research 

questions: 

 

General Research Question 

• How effectively is biomedical waste managed at Fortis 

Hospital, Greater Noida? 

 

Specific Research Questions 
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• What are the current practices followed for 

segregation, collection, and disposal of biomedical 

waste in the hospital? 

• To what extent do these practices comply with the 

Biomedical Waste Management Rules, 2016? 

• What is the level of awareness and training among 

healthcare staff regarding waste management? 

• What challenges are faced by the hospital in managing 

biomedical waste effectively? 

• What improvements can be suggested to enhance the 

existing waste management system? 

 

Objectives Of The Study 

The objectives of the study are derived from the research 

questions and are stated as follows: 

 

Primary Objective 

• To analyze and evaluate the biomedical waste 

management practices at Fortis Hospital, Greater Noida. 

 

Secondary Objectives 

1. To understand the concept and importance of medical 

waste management in hospitals and to identify 

challenges and suggest practical recommendations for 

improvement 

2. To examine the methods used for segregation, 

collection, transportation, and disposal of biomedical 

waste. 

3. To assess the level of awareness and involvement of 

healthcare staff in waste management practices. To 

evaluate compliance with the Biomedical Waste 

Management Rules, 2016. 

 

 

Scope Of The Study 

The scope of this study is limited to the analysis of 

biomedical waste management practices at Fortis Hospital, 

Greater Noida. The study focuses on various aspects of 

waste management, including segregation, handling, 

storage, transportation, treatment, and disposal.41 

 

The research also covers the awareness and involvement of 

healthcare staff, as well as the hospital’s compliance with 

legal and regulatory requirements. However, the study does 

not include a comparative analysis with other hospitals or 

healthcare institutions. 

 

The findings of this study may be applicable to similar 

healthcare settings, but they are primarily based on 

observations and data collected from the selected 

hospital.42 

 

Significance Of The Study 

This study holds significant importance in the context of 

public health, environmental protection, and hospital 

management. 

 

Firstly, it contributes to understanding how biomedical 

waste is managed in a real hospital setting, highlighting 

both strengths and areas for improvement. This can help 

healthcare institutions enhance their waste management 

practices. 

 

Secondly, the study promotes awareness among healthcare 

workers regarding the importance of proper waste handling 

and the risks associated with negligence. 

Thirdly, it provides valuable insights for policymakers and 

regulatory authorities to strengthen monitoring and 

enforcement mechanisms. 

 

Lastly, the research serves as a useful academic reference 

for students and researchers interested in healthcare 

management, environmental studies, and public health.43 

 

II. LITERATURE REVIEW 
 

 INTRODUCTION TO LITERATURE REVIEW 

A literature review is an essential component of any 

research study, as it provides a comprehensive 

understanding of existing knowledge related to the research 

topic. It helps in identifying key concepts, theoretical 

frameworks, and research gaps that form the foundation for 

the present study.44 

 

In the context of biomedical waste management, the 

literature review examines various studies conducted at 

national and international levels, along with guidelines 

issued by regulatory authorities such as the World Health 

Organization (WHO) and the Central Pollution Control 

Board (CPCB).45 These studies provide insights into waste 

generation patterns, management practices, challenges, and 

compliance issues in healthcare institutions.46 

 

The purpose of this chapter is to critically analyze previous 

research on biomedical waste management and to identify 

gaps that justify the need for the present study focusing on 

Fortis Hospital, Greater Noida.47 

 

 Review Of National Studies 

Several studies have been conducted in India to assess 

biomedical waste management practices in hospitals and 

healthcare institutions.48 

 

A study by Sharma (2018) examined biomedical waste 

management practices in selected hospitals and found that 

although most institutions were aware of the guidelines, 

there were significant gaps in implementation, particularly 

in waste segregation and staff training.49 The study 

highlighted that improper segregation at the source leads to 

contamination of non-hazardous waste, thereby increasing 

overall risk.50 

 

Another study conducted by Patil and Pokhrel (2005) 

focused on waste management practices in Indian hospitals 

and emphasized that lack of awareness and inadequate 

infrastructure were major challenges. The study also 

pointed out that healthcare workers, especially sanitation 

staff, were often not adequately trained in handling 

hazardous waste.51 
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Research by Kumar et al. (2019) analyzed compliance with 

the Biomedical Waste Management Rules, 2016, and found 

that while larger hospitals showed better compliance, 

smaller healthcare facilities often struggled due to limited 

resources and lack of monitoring. The study recommended 

stricter enforcement and regular audits to improve 

compliance.52 

 

A report by the Central Pollution Control Board (CPCB) 

highlighted that although there has been improvement in 

biomedical waste management in India over the years, 

issues such as improper segregation, unauthorized disposal, 

and lack of proper treatment facilities still persist.53 

 

These national studies collectively indicate that while 

awareness of biomedical waste management rules exists, 

practical implementation remains inconsistent across 

healthcare institutions.54 

 

Review Of International Studies 

International studies provide a broader perspective on 

biomedical waste management practices and highlight 

global standards and challenges.55 

A study by Chartier et al. (2014) published by the World 

Health Organization emphasized that effective waste 

management requires a combination of proper 

infrastructure, trained personnel, and strict regulatory 

enforcement. The study noted that developing countries 

face greater challenges due to limited resources and 

inadequate monitoring systems.56 

 

Research conducted by Bdour et al. (2007) in Jordan 

revealed that improper segregation and lack of training 

were common issues in healthcare facilities, leading to 

increased environmental and health risks. The study 

recommended capacity-building programs and stricter 

regulations.57 

 

Another study by Taghipour and Mosaferi (2009) in Iran 

highlighted that a significant portion of hospital waste was 

hazardous due to poor segregation practices. The study 

emphasized the importance of segregation at the source and 

regular staff training.58 

 

A global report by the World Health Organization estimated 

that about 15% of healthcare waste is hazardous, but 

improper segregation often results in a larger proportion 

being treated as hazardous. This increases the cost and 

complexity of waste management.59 

These international studies highlight that biomedical waste 

management is a global concern and that common 

challenges include lack of awareness, inadequate 

infrastructure, and weak enforcement mechanisms.60 

 

 WHO GUIDELINES ON BIOMEDICAL WASTE 

The World Health Organization (WHO) has developed 

comprehensive guidelines for the safe management of 

healthcare waste. These guidelines serve as a global 

standard for waste management practices in healthcare 

institutions.61 

 

According to WHO, effective biomedical waste 

management involves: 

• Segregation of waste at the point of generation 

• Use of color-coded containers 

• Safe handling and transportation 

• Appropriate treatment and disposal methods.62 

 

The WHO also emphasizes the importance of training 

healthcare workers and providing them with personal 

protective equipment (PPE) to reduce occupational risks.63 

 

Another key recommendation is the adoption of 

environmentally friendly treatment methods to minimize 

pollution. The WHO discourages the use of unsafe disposal 

practices such as open burning and uncontrolled 

dumping.64 

 

These guidelines play a crucial role in shaping national 

policies and ensuring safe and sustainable waste 

management practices. 

 

 

GOVERNMENT POLICIES AND CPCB 

GUIDELINES 

In India, the Central Pollution Control Board (CPCB) 

has issued detailed guidelines for the implementation of 

biomedical waste management rules. These guidelines 

provide practical instructions for healthcare facilities on 

waste segregation, storage, transportation, and disposal. 

The CPCB has also introduced systems for monitoring and 

tracking biomedical waste, including barcoding and digital 

record-keeping. These measures aim to improve 

accountability and transparency in waste management 

practices.65 

 

Government policies emphasize: 

1. Strict compliance with Biomedical Waste Management 

Rules 

2. Regular training and awareness programs 

3. Establishment of Common Biomedical Waste 

Treatment Facilities (CBWTFs) 

4. Periodic inspections and audits 

 

Despite these efforts, implementation challenges remain 

due to lack of resources, inadequate infrastructure, and 

weak enforcement in some areas.66 

 

Research Gap Identified 

The review of existing literature reveals several important 

gaps that justify the need for the present study. 

 

Firstly, while many studies have examined biomedical 

waste management practices in general, there is limited 

research focusing specifically on individual hospitals and 

their real-time implementation of waste management 

systems.67 

 

Secondly, most studies highlight common issues such as 

lack of awareness and improper segregation, but there is a 
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need for detailed analysis of how these challenges manifest 

in specific healthcare settings.68 

 

Thirdly, there is insufficient research on the effectiveness 

of training programs and staff involvement in biomedical 

waste management.69 

 

Lastly, there is a lack of updated, case-specific studies 

evaluating compliance with the Biomedical Waste 

Management Rules, 2016, in large private hospitals.70 

Therefore, the present study aims to fill these gaps by 

conducting an in-depth analysis of biomedical waste 

management practices at Fortis Hospital, Greater Noida, 

and providing practical recommendations for improvement. 

 

III. RESEARCH METHODOLOGY 
 

 Introduction 

Research methodology refers to the systematic process used 

to collect, analyze, and interpret data in order to achieve the 

objectives of a study.71 It provides the framework that 

guides the entire research process and ensures that the 

findings are reliable, valid, and scientifically sound.72 

 

In the present study, the research methodology has been 

designed to analyze the biomedical waste management 

practices at Fortis Hospital, Greater Noida. The 

methodology includes the research design, data collection 

methods, sampling techniques, tools used for analysis, and 

limitations encountered during the study. 

 

 RESEARCH DESIGN 

The present study adopts a descriptive research design. 

Descriptive research is used to describe characteristics of a 

population or phenomenon and to analyze existing 

conditions without manipulating variables.73 

This design is appropriate for the study because it focuses 

on: 

 

• Understanding current biomedical waste management 

practices 

 

• Analyzing procedures followed in the hospital 

• Evaluating compliance with existing rules and 

guidelines 

The descriptive approach allows the researcher to gather 

detailed information about real-life practices and identify 

gaps in the system. 

 

  TYPE OF RESEARCH 

The study is primarily qualitative and quantitative in nature. 

• Qualitative Research: Used to understand perceptions, 

awareness, and attitudes of healthcare staff regarding 

biomedical waste management. 

• Quantitative Research: Used to analyze data collected 

through questionnaires and to represent findings using 

tables and charts. 

This combination ensures a comprehensive understanding 

of both behavioral and statistical aspects of the stud74 

 

 

 SOURCES OF DATA 

The study is based on both primary and secondary data, 

ensuring a well-rounded and reliable analysis. 

 

 PRIMARY DATA 

Primary data refers to data collected directly from the 

source for the purpose of the study. In this research, primary 

data has been collected through: 

• Structured questionnaires 

• Informal discussions with hospital staff 

• Observations of waste management practices 

Respondents include: 

• Doctors 

• Nurses 

• Sanitation workers 

• Administrative staff 

 

Primary data helps in understanding the actual practices 

followed in the hospital and the level of awareness among 

staff.75 

 

SECONDARY DATA 

Secondary data refers to data that has already been collected 

and published by other sources. Sources of secondary data 

include: 

• Government reports and publications 

• Biomedical Waste Management Rules, 2016 

• Guidelines issued by regulatory authorities 

• Rsearch articles and journals 

• Books and online sources 

Secondary data provides theoretical support and 

background for the study. 

 

PRIMARY DATA COLLECTION METHODS 

The primary method used for data collection in this study is 

a structured questionnaire. Features of the Questionnaire: 

• Simple and easy-to-understand questions 

• Combination of closed-ended and open-ended questions 

 

• Focus on awareness, practices, and challenges 

• Logical sequencing of questions 

 

The questionnaire was designed to gather information on: 

 

• Knowledge of biomedical waste management rules 

• Segregation practices 

• Safety measures followed 

• Training received by staff76 

 

SAMPLING DESIGN 

Sampling refers to the process of selecting a subset of 

individuals from a population to represent the entire group. 

 

Target Population 

The target population for this study includes: 

care workers at Fortis Hospital, Greater Noida 

• Staff involved in waste handling and management 

• Health 

3.6.2 SAMPLING TECHNIQUE 
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The study uses a non-probability convenience sampling 

method, where respondents are selected based on their 

availability and willingness to participate. 

 

This method is suitable due to: 

• Limited access to all staff members 

• Time constraints 

• Practical feasibility 

 

 Sample Size 

The sample size for the study consists of 30–50 respondents 

(you can adjust this based on your actual data). 

 

This includes: 

• Nurses 

• Sanitation workers 

• Administrative staff 

 

A moderate sample size ensures sufficient data for analysis 

while remaining manageable.77 

 

 RESEARCH INSTRUMENT 

 

The primary research instrument used in this study is a 

questionnaire. The questionnaire includes: 

• Multiple-choice questions 

• Yes/No questions 

• Rating scale questions It is designed to measure: 

• Awareness levels 

• Compliance with procedures 

•Challenges faced 

 

A copy of the questionnaire will be included in the 

Appendix section 

 

DATA COLLECTION PROCEDURE 

The data collection process involved the following steps: 

 

1. Designing the questionnaire 

 

2. Selecting respondents based on availability 

 

3. Distributing the questionnaire 

 

4. Collecting responses 

 

5. Verifying and organizing the data 

 

In addition, informal discussions were conducted with staff 

members to gain deeper insights into waste management 

practices. 

 

DATA ANALYSIS AND INTERPRETATION 

The collected data was analyzed using simple statistical 

tools and methods. Methods Used: 

• Percentage analysis 

• Tabulation 

• Graphical representation (charts and graphs) The 

analysis focuses on: 

• Identifying patterns and trends 

• Comparing responses 

• Drawing meaningful conclusions 

The results are presented in the form of tables and graphs to 

enhance clarity and understanding. 

 

FIELDWORK 

Fieldwork for the study was conducted at Fortis Hospital, 

Greater Noida. Key Aspects of Fieldwork: 

• Interaction with hospital staff 

• Observation of waste management practices 

• Collection of responses through questionnaires 

 

The fieldwork helped in gaining practical insights into how 

biomedical waste is managed in a real hospital setting. 

 

 

LIMITATIONS OF METHODOLOGY 

Every research study has certain limitations that may affect 

the findings. The limitations of this study include: 

1. Limited Sample Size – The number of respondents may 

not fully represent the entire hospital staff. 

2. Time Constraints – Limited time restricted extensive 

data collection. 

3. Response Bias – Some respondents may not have 

provided completely accurate answers. 

4. Restricted Access – Limited access to certain hospital 

records and internal data. 

5. Generalization Issue – Findings may not be applicable 

to all hospitals. 

Despite these limitations, efforts were made to ensure that 

the data collected is reliable and relevant78 

 

IV. DATA ANALYSIS AND 

INTERPRETATION 
 

Introduction 

This chapter presents the analysis and interpretation of the 

data collected from respondents at Fortis Hospital, Greater 

Noida. The data has been collected through structured 

questionnaires and informal discussions with healthcare 

staff, including nurses, sanitation workers, and 

administrative personnel.79 

 

The analysis is carried out using tables and percentage 

methods to understand patterns, trends, and insights related 

to biomedical waste management practices. Each table is 

followed by a detailed interpretation to explain the findings. 

 

Demographic Profile Of Respondents 

 

Table 4.1: Distribution of Respondents by Role 

 Role of 

Respondents 

Number of 

Respondents 

Percentage 

(%) 

 

Nurses 15 37.5%  

Sanitation Staff 
10 25% 

 

Administrative 

Staff 8 20% 
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Others 7 17.5%  

Total 40 100%  

 

Interpretation: The above table shows that the majority of 

respondents are nurses (37.5%), followed by sanitation staff 

(25%). This indicates that the data largely reflects the views 

of individuals directly involved in patient care and waste 

handling, thereby increasing the reliability of the findings. 

 

Awareness Of Biomedical Waste Management 

 

Table 4.2: Awareness Level of Biomedical Waste 

Management Rules 

 

Awareness 

Level 

Number of 

Respondents 

Percentage 

(%) 

Fully Aware 22 55% 

Partially 

Aware 

12 30% 

Not Aware 6 15% 

Total 40 100% 

 

Interpretation: The data indicates that 55% of respondents 

are fully aware of biomedical waste management rules, 

while 30% have partial awareness. However, 15% of 

respondents are not aware of the rules, which highlights a 

gap in training and awareness programs within the hospital. 

 

 

Segregation Practices In The Hospital 

Table 4.3: Practice of Waste Segregation at Source 

 

Response Number of Respondents Percentage (%) 

Yes 30 75% 

No 10 25% 

Total 40 100% 

 

Interpretation: A majority (75%) of respondents confirm 

that waste segregation is practiced at the source. However, 

25% of respondents indicated that segregation is not 

consistently followed, which may lead to contamination 

and inefficient waste management. 

 

Collection And Storage Methods 

 

Table 4.4: Availability of Color-Coded Bins 

 

Respons

e 

Number of 

Respondents 

Percentage 

(%) 

Yes 34 85% 

No 6 15% 

Total 40 100% 

  

Interpretation: The data shows that 85% of respondents 

reported the availability of color-coded bins, which is a 

positive indicator of compliance with biomedical waste 

management rules. However, the absence of such bins in 

certain areas suggests inconsistency in implementation. 

 

 TRANSPORTATION AND DISPOSAL PRACTICES 

Table 4.5: Method of Waste Disposal 

 

Disposal 

Method 

Number of 

Respondents 

Percentage 

(%) 

Incineration 20 50% 

Autoclaving 10 25% 

Outsourced 

CBWTF 

10 25% 

Total 40 100% 

 

Interpretation: The majority of biomedical waste is 

disposed of through incineration (50%), followed by 

autoclaving and outsourcing to common treatment 

facilities. This reflects adherence to approved disposal 

methods, although reliance on a single method may not be 

ideal for all waste categories. 

 

 STAFF TRAINING AND SAFETY MEASURES 

 

Table 4.6: Training Received by Staff 

Respo

nse 

Number of 

Respondents 

Percentage 

(%) 

Yes 26 65% 

No 14 35% 

Total 40 100% 

 

Interpretation: The data reveals that 65% of respondents 

have received training on biomedical waste management, 

while 35% have not. This indicates a significant gap in staff 

training, which may affect the effectiveness of waste 

management practices. 

  

Compliance With Legal Guidelines 

Table 4.7: Compliance with Biomedical Waste 

Management Rules 

 

Response Number of 

Respondents 

Percentage 

(%) 

Fully Compliant 24 60% 

Partially 

Compliant 

10 25% 

Not Compliant 6 15% 

Total 40 100% 

 

Interpretation: While 60% of respondents believe that the 

hospital fully complies with legal guidelines, 25% indicate 

partial compliance, and 15% believe there is non-

compliance. This suggests that although the hospital 

follows rules to a large extent, there is still room for 

improvement.80 



 

International Journal for Novel Research in Economics , Finance and Management  

www.ijnrefm.com 

Volume 4, Issue 2, Mar-Apr-2026, PP: 01-14 

ISSN:3048-7722 

 Page-9 

  

 

GRAPHICAL REPRESENTATION 

 

Overall Analysis 

The data analysis reveals that Fortis Hospital, Greater 

Noida, follows biomedical waste management practices to 

a considerable extent. Key strengths include: 

• Availability of color-coded bins 

• Use of approved disposal methods 

• Moderate level of staff awareness However, certain 

gaps have been identified: 

• Inconsistent segregation practices 

• Lack of training for all staff 

• Partial compliance with regulations 

These findings provide a strong base for further discussion 

and recommendations. 

 

V. FINDINGS AND DISCUSSION 
 

 INTRODUCTION 

This chapter presents a comprehensive analysis of the 

findings derived from the data collected at Fortis Hospital, 

Greater Noida. The objective of this chapter is not only to 

summarize the results but also to critically interpret them in 

the context of biomedical waste management practices and 

regulatory compliance. 

 

The discussion is structured to bridge the gap between 

theoretical guidelines—particularly the Biomedical Waste 

Management Rules, 2016—and their practical 

implementation within the hospital environment. The 

findings are evaluated in light of existing literature, 

regulatory standards, and observed practices, thereby 

providing a holistic understanding of the effectiveness of 

the current waste management system.81 

 

DETAILED ANALYSIS OF MAJOR FINDINGS 

 

Awareness and Knowledge of Biomedical Waste 

Management 

The study reveals that while a majority of respondents 

possess a basic understanding of biomedical waste 

management, the depth and accuracy of this knowledge 

vary significantly. Approximately 55% of respondents are 

fully aware of the rules, whereas 30% exhibit partial 

awareness. 

 

This variation indicates that awareness programs, although 

present, may not be uniformly effective across all categories 

of staff. In particular, sanitation workers and support staff 

tend to have lower levels of awareness compared to medical 

professionals. This disparity is critical because these 

workers are directly involved in waste handling and are at 

higher risk of exposure. 

 

The findings align with previous studies which suggest that 

lack of uniform awareness is a major barrier to effective 

waste management. The absence of complete knowledge 

may lead to improper segregation, unsafe handling, and 

increased risk of infection. 

 

Segregation Practices at Source 

Segregation of biomedical waste at the point of generation 

is considered the cornerstone of effective waste 

management. The study indicates that 75% of respondents 

follow segregation practices; however, a significant 25% do 

not consistently adhere to these procedures.82 

 

This inconsistency suggests operational lapses and 

highlights a critical weakness in the system. Improper 

segregation can result in mixing of hazardous and non-

hazardous waste, thereby increasing the volume of 

infectious waste and complicating disposal processes. 

 

Furthermore, inconsistent segregation may lead to: 

• Increased treatment costs 

• Higher environmental risks 

• Greater exposure of healthcare workers to hazardous 

materials 

 

The findings emphasize that even minor deviations from 

segregation protocols can have disproportionate 

consequences, making this a key area requiring 

improvement. 

 

Infrastructure and Availability of Resources 

The availability of color-coded bins and waste management 

infrastructure is reported to be satisfactory by 85% of 

respondents. This indicates that the hospital has largely 

complied with the infrastructural requirements prescribed 

under the Biomedical Waste Management Rules, 2016. 

 

However, the remaining 15% of respondents reported the 

absence or improper placement of such facilities in certain 

areas. This suggests that while infrastructure exists, its 

distribution and accessibility may not be uniform across the 

hospital. 

 

Effective waste management requires not only the 

availability of infrastructure but also its proper placement, 

maintenance, and usage. Any gaps in these aspects can 

reduce the efficiency of the system and lead to non-

compliance.83 

 

Waste Collection, Transportation, and Disposal 

The study indicates that the hospital follows standard 

methods for waste collection and disposal, including 

incineration, autoclaving, and outsourcing to common 

biomedical waste treatment facilities. 

 

This reflects a positive aspect of the hospital’s waste 

management system, as these methods are approved and 

recommended under regulatory guidelines. However, 

reliance on a limited number of disposal methods may not 

always be suitable for all categories of waste. 

 

Additionally, the study suggests that while disposal 

methods are appropriate, there is limited awareness among 

staff regarding the complete lifecycle of waste after it leaves 
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their department. This lack of knowledge may reduce 

accountability and weaken the overall system.84 

 

Training and Capacity Building 

Training is a critical component of biomedical waste 

management, as it directly influences the behavior and 

practices of healthcare workers. The study reveals that 65% 

of respondents have received training, while 35% have not. 

 

This gap is significant and highlights a major area of 

concern. Without proper training, staff members may not 

fully understand the importance of waste management 

protocols or the risks associated with non-compliance. 

 

The absence of regular and comprehensive training 

programs can lead to: 

• Improper handling of waste 

• Increased risk of occupational hazards 

• Non-compliance with legal requirements 

 

The findings suggest that training programs need to be more 

frequent, inclusive, and practical in nature.85 

 

Compliance with Legal and Regulatory Framework 

The study indicates that while the hospital demonstrates a 

reasonable level of compliance with the Biomedical Waste 

Management Rules, 2016, it is not absolute. Approximately 

60% of respondents perceive full compliance, while others 

report partial or non-compliance. 

 

This indicates a gap between policy and practice. 

Compliance is not merely about the existence of rules but 

about their consistent and effective implementation. 

 

Areas of partial compliance may include: 

• Inconsistent segregation 

• Inadequate training 

• Lack of continuous monitoring 

These findings highlight the need for stronger enforcement 

mechanisms and regular audits to ensure full compliance.86 

 

STRENGTHS OF THE CURRENT SYSTEM 

(DETAILED ANALYSIS) 

 

The study identifies several strengths that contribute to the 

effectiveness of the hospital’s waste management system: 

 

Adoption of Standardized Practices 

The hospital has implemented standard procedures such as 

segregation, use of color-coded bins, and approved disposal 

methods, which form the foundation of effective waste 

management. 

 

Availability of Infrastructure 

The presence of essential infrastructure indicates 

institutional commitment towards maintaining hygiene and 

safety standards. 

 

 

Institutional Awareness 

A significant proportion of staff demonstrates awareness of 

waste management practices, which positively influences 

compliance. 

 

Use of Authorized Treatment Facilities 

The use of authorized biomedical waste treatment facilities 

ensures that waste is disposed of in an environmentally safe 

manner.87 

 

 WEAKNESSES AND CRITICAL GAPS 

Despite the strengths, the study highlights several critical 

weaknesses: 

 

Lack of Uniform Implementation 

Variations in practices across departments indicate that 

rules are not implemented uniformly. 

 

Insufficient Training Coverage 

A considerable proportion of staff remains untrained, which 

affects the overall efficiency of the system. 

 

Weak Monitoring and Supervision 

The absence of strict monitoring mechanisms leads to 

lapses in compliance. 

 

Behavioral and Attitudinal Issues 

In some cases, negligence or lack of seriousness among 

staff contributes to improper waste handling. 

 

Risk Exposure 

Improper handling of sharps and infectious waste exposes 

healthcare workers to serious health risks.88 

 

Comparative Analysis With Regulatory Standards 

A comparison of the hospital’s practices with the 

Biomedical Waste Management Rules, 2016, reveals the 

following: 

• Compliance Areas: Segregation system, disposal 

methods, infrastructure 

• Partial Compliance Areas: Training, monitoring, 

uniform implementation 

• Non-Compliance Risks: Inconsistent segregation, 

lack of awareness among certain staff 

This analysis shows that while the hospital meets several 

regulatory requirements, there is a need for improvement to 

achieve full compliance.89 

 

Critical Discussion And Implications 

The findings of the study have several important 

implications: 

 

Policy-Practice Gap 

There exists a noticeable gap between regulatory provisions 

and their actual implementation. This highlights the need 

for stronger enforcement and accountability. 

 

 

 

 

Importance of Human Factors 
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Human behavior, awareness, and training play a crucial role 

in determining the effectiveness of waste management 

systems. 

 

Need for Continuous Improvement 

Biomedical waste management is not a one-time activity 

but requires continuous monitoring, evaluation, and 

improvement. 

 

Public Health and Environmental Impact 

Improper waste management can have far-reaching 

consequences, affecting not only hospital staff but also the 

community and environment.90 

 

VI. LIMITATIONS OF THE STUDY 
 

INTRODUCTION 

Every research study is subject to certain limitations that 

may affect the scope, accuracy, and generalizability of its 

findings. Identifying and acknowledging these limitations 

is essential to maintain transparency and to provide a 

realistic context for interpreting the results. 

 

The present study on biomedical waste management at 

Fortis Hospital, Greater Noida, is no exception. While 

sincere efforts have been made to ensure the reliability and 

validity of the research, certain constraints were 

encountered during the course of the study.91 

 

Limitations Related To Sample Size And Sampling 

Technique 

One of the primary limitations of this study is the relatively 

small sample size. The research is based on responses 

collected from approximately 30–50 participants, which 

may not fully represent the entire population of hospital 

staff. 

 

Additionally, the study employs a convenience sampling 

method, which involves selecting respondents based on 

accessibility and willingness to participate. While this 

method is practical, it may introduce bias and limit the 

generalizability of the findings. 

 

A larger and more randomized sample could have provided 

more comprehensive and statistically robust results.92 

 

 TIME CONSTRAINTS 

The study was conducted within a limited time frame, 

which restricted the extent of data collection and analysis. 

Due to time limitations: 

• Extensive fieldwork could not be conducted 

• Repeated observations were not possible 

• Long-term trends in waste management practices could 

not be studied 

A longer duration of study would have allowed for more 

detailed analysis and better validation of findings.93 

 

 

 

LIMITED ACCESS TO DATA AND RECORDS 

Access to certain internal hospital records and detailed 

waste management data was restricted due to 

confidentiality and administrative policies. As a result: 

• Some data relied on respondent feedback rather than 

official records 

• Certain operational details could not be verified 

independently This limitation may affect the depth and 

accuracy of the analysis.94 

 

RESPONSE BIAS 

The study relies heavily on primary data collected through 

questionnaires and discussions. There is a possibility that: 

• Respondents may have provided socially desirable 

answers 

• Some participants may not have been fully honest or 

accurate 

• Lack of understanding of questions may have affected 

responses Such response bias can influence the 

reliability of the findings.95 

 

 LIMITED GENERALIZABILITY 

The study is focused on a single hospital—Fortis Hospital, 

Greater Noida. Therefore, the findings are specific to this 

institution and may not be directly applicable to other 

hospitals or healthcare settings. 

 

Different hospitals may have varying levels of 

infrastructure, management practices, and compliance with 

regulations. Hence, caution must be exercised while 

generalizing the results.96 

 

OPERATIONAL AND PRACTICAL CONSTRAINTS 

During the research process, certain practical challenges 

were encountered, including: 

• Limited availability of staff for interaction due to busy 

schedules 

• Restricted access to certain areas of the hospital 

• Difficulty in observing all stages of waste management 

processes 

 

These operational constraints may have limited the scope of 

observation and data collection.97 

 

VALIDITY AND RELIABILITY CONCERNS 

While efforts were made to design a structured and reliable 

questionnaire, certain limitations may affect the validity 

and reliability of the study: 

• Limited sample size may affect external validity 

• Subjective responses may influence internal validity 

• Lack of advanced statistical tools may limit analytical 

depth 

However, appropriate care was taken to ensure consistency 

and accuracy in data collection and analysis.98 

 

LESSONS LEARNED FOR FUTURE RESEARCH 

The limitations of this study provide valuable insights for 

future research: 

• Use of a larger and more diverse sample size 

• Adoption of probability sampling techniques 

• Inclusion of multiple hospitals for comparative analysis 
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• Use of advanced statistical tools for deeper analysis 

• Longer duration of study for better observation 

 

Addressing these aspects can enhance the quality and 

reliability of future research in this field.99 

 

VII. CONCLUSION AND 

RECOMMENDATIONS 
 

INTRODUCTION 

This chapter presents the overall conclusions derived from 

the study and provides practical recommendations based on 

the findings. The purpose of this chapter is to summarize 

the key insights, evaluate the effectiveness of biomedical 

waste management practices at Fortis Hospital, Greater 

Noida, and suggest measures to improve the existing 

system. 

 

The conclusions are drawn from data analysis, literature 

review, and observations made during the research process. 

The recommendations are aimed at enhancing efficiency, 

ensuring compliance with legal standards, and promoting a 

safer healthcare environment. 

 

CONCLUSION 

The study on biomedical waste management at Fortis 

Hospital, Greater Noida, highlights that the hospital has 

established a structured system for handling and disposing 

of medical waste. The presence of infrastructure such as 

color-coded bins, the use of approved disposal methods, 

and a moderate level of staff awareness indicate that the 

hospital is making considerable efforts to comply with 

biomedical waste management regulations. 

 

However, the study also reveals that compliance is not 

absolute and that certain gaps exist in the implementation 

of waste management practices. Issues such as inconsistent 

segregation, lack of uniform awareness among staff, and 

incomplete training programs indicate that there is a gap 

between policy and practice. 

 

The findings suggest that while the hospital meets several 

requirements of the Biomedical Waste Management Rules, 

2016, there is a need for continuous monitoring, stricter 

enforcement, and regular training to ensure full compliance. 

The effectiveness of biomedical waste management largely 

depends on human factors such as awareness, attitude, and 

responsibility of healthcare workers. 

 

From a broader perspective, the study emphasizes that 

biomedical waste management is not merely a regulatory 

obligation but a critical component of public health and 

environmental protection. Improper waste handling can 

lead to serious health hazards, including the spread of 

infectious diseases and environmental pollution. 

 

Overall, the study concludes that Fortis Hospital has a 

reasonably effective biomedical waste management system, 

but there is significant scope for improvement in terms of 

consistency, training, and monitoring. 

 

RECOMMENDATIONS 

Based on the findings and analysis, the following 

recommendations are suggested to improve biomedical 

waste management practices: 

 

Strengthening Training and Awareness Programs 

• Regular training sessions should be conducted for all 

categories of staff, including sanitation workers and 

support staff. 

• Training should focus on practical aspects such as 

segregation, handling, and safety measures. 

• Awareness programs should be continuous and 

updated in line with regulatory changes. 

 

Ensuring Strict Segregation at Source 

• Waste segregation should be strictly enforced at the 

point of generation. 

• Clear instructions and visual aids (charts/posters) 

should be displayed in all departments. 

• Supervisors should regularly monitor segregation 

practices. 

 

 Improving Monitoring and Supervision 

• Regular audits and inspections should be conducted to 

ensure compliance with rules. 

• A dedicated waste management team should be 

assigned to monitor daily activities. 

• Use of digital tracking systems (such as barcoding) 

should be strengthened. 

 

Enhancing Infrastructure and Accessibility 

• Ensure that color-coded bins are available in all areas 

of the hospital. 

• Proper placement and maintenance of waste containers 

should be ensured. 

• Replace damaged or inadequate equipment promptly. 

 

Promoting Accountability Among Staff 

• Clear roles and responsibilities should be assigned to 

staff members. 

• Non-compliance should be addressed through corrective 

measures. 

• Incentives and recognition can be introduced to 

encourage adherence to best practices. 

 

Adoption of Advanced Waste Management Technologies 

• Use of modern and eco-friendly technologies for waste 

treatment should be encouraged. 

• Reduce reliance on traditional methods such as 

incineration where possible. 

• Explore sustainable waste management solutions. 

 

Strengthening Compliance with Legal Framework 

• Ensure full compliance with the Biomedical Waste 

Management Rules, 2016. 

• Maintain proper documentation and records of waste 

management activities. 

• Submit regular reports to regulatory authorities as 

required. 
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Encouraging Environmental Responsibility 

• Promote waste minimization practices within the 

hospital. 

• Encourage recycling of non-hazardous materials. 

• Conduct awareness campaigns on environmental 

sustainability. 

 

POLICY IMPLICATIONS 

The findings of this study have important implications for 

policymakers and healthcare administrators: 

• There is a need for stricter enforcement of biomedical 

waste management rules. 

• Regulatory authorities should conduct regular 

inspections and audits. 

• Policies should focus on training, awareness, and 

infrastructure development. 

• Collaboration between hospitals and waste treatment 

facilities should be strengthened. 

 

 SUGGESTIONS FOR FUTURE RESEARCH 

 

Future research in this area can focus on: 

• Comparative studies between multiple hospitals 

• Impact of training programs on waste management 

efficiency 

• Role of technology in improving biomedical waste 

management 

• Long-term environmental impact of hospital waste 

 

Such studies can provide deeper insights and contribute to 

the development of more effective waste management 

systems. 
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