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Abstract 

Background: Hospital waste management is critical for maintaining safety and hygiene in 

healthcare settings. Training programs are implemented to enhance healthcare workers' knowledge, 

adherence to protocols, awareness, use of personal protective equipment (PPE), and confidence in 

handling hospital waste. However, what needs to be noted is that the outcomes of these programs 

can be positive or negative.  

 Objectives :  The purpose of this research was to assess whether a specific training had any effect 

on the hospital waste management outcomes in MEO Hospital Lahore by using the pre- and post-

training questionnaires containing the staff (1).  

 Methods :  The experimental method was employed in this study and this entails the use of pre- 

and post-tests to determine the efficacy of the training program. A closed questionnaire was filled 

by the healthcare staff such as doctors, nurses and other health care personnel, before and after the 

training program. The survey focused on recruit knowledge on protocols to be followed, types of 

wastes, knowledge of the use of PPEs and confidence level. Descriptive statistics were employed to 

calculate the means while t-tests were used to compare the means of variables before and after the 

intervention, to establish their significance (2).  

 Results :  Similarly the paired t-tests did not show any enhancements in the level of knowledge (p 

= 1. 00) pertaining to the use of protocols and identifying the categories of wastes, personal 

protective gears utilized (p = 0. 25) along with the confidence level (p = 0. 91) among the staff after 

the trainingv (3).  

 Conclusion :  Despite the training that was conducted to workers of MEO Hospital Lahore, the 

study did not show an appreciation of proper hospital waste management. It is therefore 

recommended that there should be improved healthcare worker’s Waste Management training 

methods which are more specific, participatory and sustained to improve the coping assets of the 

healthcare workers. Therefore, the outlined elements should be integrated into future training 

programs to gain the desired results (4).  

 

Keywords: Hospital Waste Management, Training Program, Pre- and Post-Test, Healthcare 

Workers, Knowledge, Protocol Adherence, Awareness, PPE Use, Confidence, MEO Hospital 

Lahore (5). 
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Literature Review 

Introduction 

Medical waste disposal is one of the key responsibilities of health care facilities with an aim of 

protecting health consumers as well as the ecology in general. The efficiency of hospital waste 

management is determined by individual knowledge and awareness of protocols that the healthcare 

personnel holds and follows. These aspects are usually improved by the use of training programs; 

however, the effectiveness varies across these environments. This literature review aims at 

identifying prior studies concerning the hospital waste management training and highlighting their 

method of conducting the pre- and post-training test/assessment and, where relevant, their 

correlation with the current research work conducted at MEO Hospital Lahore (6).  

 The management of hospital waste plays a very important role in health care provision to 

patients.  

 Waste management in a hospital is a significant issue due to risks such as infections from 

dangerous compounds, injuries from wrong disposal of hospital waste, and environmental pollution. 

WHO established that health care wastes that are managed improperly have a dangerous risk to the 

workers, patients, and other community members. Hence, appropriate measures of waste 

management systems and trainings for the employees should be part of basic principles of 

healthcare waste management (WHO, 2014).  

 Training and Its Effect on the Control of Waste  

  

 Training programs seek to increase the healthcare workers’ understanding and compliance with 

respect to waste disposal and also raise workers’ self efficacy with regard to waste disposal. 

According to the available literature, improved organization of training has been proved to result in 

massive changes in these aspects. In their study, Kumar et al. (2015) observed a fair improvement 

in knowledge and practice regarding waste administration in healthcare workers that received a 

focused training initiative. Likewise, Patil and Pokhrel (2016) observed enhancement in the 

compliance viewpoint with waste segregation and disposal in the post-training assessment (7).  

 Technique for Measuring Training Effectiveness  

  

 In the evaluation of training programs, pre and post tests are commonly used, testing participants’ 

knowledge, awareness and practice, before and after the training intervention. Further, different 

studies apply coupled t-tests in order to establish the degree to which the changes are statistically 

significant. This approach of data collection means that the researcher has a comparison point of the 

participants’ response hence making it easier to deduce the extent of training success (8).   

 For instance, in a work conducted by Gupta et al (2017), a pre- and post-test research design was 

used to evaluate the effect of training in waste management among hospital employees. The 

findings showed that the knowledge of the trainees on waste management increased as well as their 

level of compliance to the protocols, hence the success of the training. Along the same line, Sharma 

et al (2018) undertook a study where paired t-tests were used to assess the effectiveness of a 

training program; the results showed significant improvements in the participants’ handling of 

waste (9).  

 

Study at MEO Hospital Lahore 

This cross sectional study was carried out at MEO hospital Lahore specifically to assess the 

effectiveness of training in modifying the practices in hospital waste management. The questions 

that were asked in the survey were knowledge-based questions and questions related to the 

awareness of set protocols, use of personal protective gears and confidence levels. However, 

contrary to the findings that the training program is well structured to enhance the various aspects of 

the employees, the results of the paired t-tests suggested that none of the assessed domains depicted 

significant enhancement (10).   

 These outcomes are different from the majority of current works that Research Institute found 

showing that training has a positive effect on the management of waste. It may be due to the 
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training content, training duration or the mode of training, or participants’ baseline knowledge and 

perception about waste management that may have no major modification at MEO Hospital Lahore 

(11).  

 

 Discussion   

 Therefore, it can be deducted from the findings of the study conducted in MEO Hospital Lahore 

that the training program, as introduced, could not work to bring the desired changes and 

improvement in the targeted waste management practices. This result shows how training processes 

should be periodically assessed and made more relevant and satisfactory to the healthcare staff as 

well as responsive to the problems encountered in the handling and disposal of wastes in hospitals 

(12).  

  

 Earlier works have also elaborated that the training methods should be local and should include 

interaction and practical exercises to show a positive impact. So, it will be beneficial for successive 

training programs of the MEO Hospital Lahore to find ways of integrating these elements (13).  

 

Methodology  

1. Data Collection 

The data was gathered through the hospital staff of MEO Hospital Lahore via self-structured 

questionnaires. The survey aimed to assess the impact of training on hospital waste 

management practices. Participants included doctors, nurses, and other healthcare 

professionals. 

2. Survey Design 

The survey included questions designed to measure the following aspects before and after 

training: 

• Knowledge of hospital waste management 

• Adherence to waste management protocols 

• Awareness of waste categories 

• Use of personal protective equipment (PPE) 

• Confidence in handling hospital waste 

The responses were collected at two time points: 

• Pre-training: Before the participants underwent the training 

• Post-training: After the participants completed the training 

3. Data Preparation 

Data was compiled into a CSV file for analysis. Key steps in data preparation included: 

• Checking for Missing Data: Ensuring completeness of the data collected. 

• Cleaning Data: Removing any inconsistencies or errors in the responses. 

4. Data Transformation 

To facilitate statistical analysis, categorical survey responses were converted to numerical 

values using the following mappings: 

• Knowledge: 

o 'Very Poor': 1 

o 'Poor': 2 

o 'Fair': 3 

o 'Good': 4 

o 'Very Good': 5 

o 'Excellent': 6 

• Protocol Following: 

o 'Never': 1 

o 'Rarely': 2 

o 'Sometimes': 3 

o 'Often': 4 
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o 'Always': 5 

• Awareness of Waste Categories and PPE Use: 

o 'No': 0 

o 'Yes': 1 

• Confidence: 

o 'Not confident': 1 

o 'Slightly confident': 2 

o 'Moderately confident': 3 

o 'Very confident': 4 

o 'Extremely confident': 5 

5. Statistical Analysis 

The impact of training was evaluated using paired t-tests to compare pre-training and post-

training responses. This test is appropriate for comparing the means of two related groups. 

Variables Analyzed: 

1. Knowledge Before and After Training 

2. Protocol Following Before and After Training 

3. Awareness of Waste Categories Before and After Training 

4. PPE Use Before and After Training 

5. Confidence Before and After Training 

Hypotheses: 

• Null Hypothesis: There is no difference in the variable (e.g., knowledge, protocol 

adherence) before and after training. 

• Alternative Hypothesis: There is a significant difference in the variable before and after 

training. 

6. Interpretation of Results 

p-value: The probability that the observed difference is due to chance. A p-value less than 

0.05 indicates a statistically significant difference. 

Test Statistic: Indicates the direction and magnitude of the difference. 

7. Results 

The paired t-tests were conducted for each variable, and the following results were obtained: 

• Knowledge: No significant change (p-value = 1.0). 

• Protocol Following: No significant change (p-value = 0.42). 

• Awareness of Waste Categories: No significant change (p-value = 0.51). 

• PPE Use: No significant change (p-value = 0.25). 

• Confidence: No significant change (p-value = 0.91). 

 

Results of the Statistical Analysis 

1. Descriptive Statistics 

• Age: Most respondents are in the "55 and above" age group. 

• Gender: A significant portion of respondents preferred not to disclose their gender. 

• Role: The most common role among respondents is "Other." 

• Years Worked: Most respondents have worked in the hospital for "4-6 years." 

 
Age 55 and above 23 

Gender Prefer not to say 29 

Role Other 19 

Years Worked 4-6 years 23 

Knowledge Before Training Very Good 23 

Protocol Following Before Training Never 19 

Awareness of Waste Categories Before Training Yes 47 

PPE Use Before Training No 46 
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Confidence Before Training Very confident 22 

Training Satisfaction Very Satisfied 18 

Training Relevance Very relevant 24 

Understanding Improvement A little 22 

Materials Clarity Disagree 21 

Knowledge Application Moderately likely 18 

Knowledge After Training Poor 21 

Protocol Following After Training Sometimes 22 

Awareness of Waste Categories After Training Yes 43 

PPE Use After Training Yes 45 

Confidence After Training Extremely confident 21 

Impact Extent Somewhat 23 

Reduction in Incidents Yes 44 

Training Effectiveness Neutral 20 

Recommend Training No 45 

 

2. Paired Sample T-Test 

The paired sample t-test was performed on three variables to compare pre- and post-training 

responses: 

We will conduct paired t-tests for the following variables: 

    Knowledge Before and After Training 

    Protocol Following Before and After Training 

    Awareness of Waste Categories Before and After Training 

    PPE Use Before and After Training 

    Confidence Before and After Training 

First, we need to ensure the categorical variables are converted to numerical values for the t-tests. 

Step-by-Step Approach: 

    Inspect Unique Values: Check the unique values in the columns for any unexpected entries. 

    Apply Mapping Correctly: Convert the categorical responses to numerical values. 

    Perform Paired t-tests: Conduct paired t-tests on the numerical data. 

There are some values like "Excellent" that were not accounted for in the initial mapping. Let’s 

update the mapping to include all unique values and then reapply the mapping. 

Updated Mapping 

    Knowledge: {'Very Poor': 1, 'Poor': 2, 'Fair': 3, 'Good': 4, 'Very Good': 5, 'Excellent': 6} 

    Protocol Following: {'Never': 1, 'Rarely': 2, 'Sometimes': 3, 'Often': 4, 'Always': 5} 

    Awareness and PPE Use: {'No': 0, 'Yes': 1} 

    Confidence: {'Not confident': 1, 'Slightly confident': 2, 'Moderately confident': 3, 'Very 

confident': 4, 'Extremely confident': 5} 

We will then reapply the mapping and perform the paired t-tests again. 

Reapply Mapping and Conduct Paired t-tests  

Here are the results of the paired t-tests comparing the pre-training and post-training responses: 

    Knowledge Before and After Training: 

        Statistic: 0.0 

        p-value: 1.0 

    Protocol Following Before and After Training: 

        Statistic: -0.81 

        p-value: 0.42 

    Awareness of Waste Categories Before and After Training: 

        Statistic: 0.66 

        p-value: 0.51 

    PPE Use Before and After Training: 
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        Statistic: -1.15 

        p-value: 0.25 

    Confidence Before and After Training: 

        Statistic: -0.11 

        p-value: 0.91 

Interpretation of Results 

    p-value: The p-value indicates the probability that the observed difference is due to chance. A p-

value less than 0.05 typically suggests that the difference is statistically significant. 

    Statistic: The test statistic indicates the direction and magnitude of the difference. 

Analysis 

    Knowledge: No significant change (p-value = 1.0). 

    Protocol Following: No significant change (p-value = 0.42). 

    Awareness of Waste Categories: No significant change (p-value = 0.51). 

    PPE Use: No significant change (p-value = 0.25). 

    Confidence: No significant change (p-value = 0.91). 

None of the variables showed statistically significant changes before and after the training based on 

the paired t-tests. This suggests that the training did not have a measurable impact on these aspects 

of hospital waste management practices as per the collected data. 

• Knowledge: No significant difference between pre- and post-training scores (p-value = 1.000). 

• Protocol Following: No significant difference in following protocols before and after training 

(p-value = 0.422). 

• Confidence: No significant change in confidence levels after training (p-value = 0.912). 

3. Normality Test (Shapiro-Wilk Test) 

The Shapiro-Wilk test was applied to check if the data is normally distributed: 

• All variables have p-values less than 0.05, indicating that the data is not normally distributed. 

This suggests that non-parametric tests might be more appropriate. 

 

Discussion 

The evaluation of the training program on hospital waste management at MEO Hospital Lahore, 

using a pre- and post-test design, yielded unexpected results. Contrary to many studies that have 

demonstrated the positive impact of training on healthcare waste management practices, this study 

found no statistically significant improvements in the key areas of knowledge, protocol adherence, 

awareness, PPE use, or confidence levels among the staff (14). 

 

Analysis of Results 

The lack of significant improvements in the evaluated aspects suggests several potential reasons: 

1. Training Content and Delivery: The effectiveness of training programs heavily depends on the 

content and delivery method. The training provided at MEO Hospital Lahore might not have been 

tailored adequately to address the specific needs and challenges faced by the staff. Interactive and 

practical training components have been shown to be more effective than purely theoretical 

approaches. The training sessions may need to be revised to include more hands-on activities, case 

studies, and real-life scenarios (15). 

2. Participant Engagement: This means that the extent to which people participate and are 

interested in various forms of training can greatly affect the results of the training. The effect, 

however, would be marginal in case the staff members received insufficient motivation or 

considered the training unnecessary and unrelated to their work. There might be a way of enhancing 

the outcomes, for instance, Staff inclusion in the planning process of organizational training and the 

focusing of the staff on the utilitarian aspect of the training (16).  

 3.Baseline Knowledge and Practices: If the staff members possessed good baseline knowledge 

and implements the best maintaining practices, the chances of achieving additional quantitative 

changes would be less. In such practices, the training programs should cover other topics to be 
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downloaded by the professionals in the same incremental manner as the continuous professional 

development is accomplished (17).  

 4. Assessment Tools: It is also quite possible that the instruments employed to measure the extent 

of training outcomes and effectiveness are not capable of capturing the change in the learning 

process at this profound level. Some more detailed and specific kinds of tests, such as direct 

observation and practical assessments, may give a better idea of the training’s success (18).  

 5. Duration and Frequency of Training: The length and the frequency of the training sessions 

could also be identified as an important factor. Training that is done in shorter and less often is not 

likely to bring the desired behavioral changes. Perhaps, further training with more and weekly 

refreshers could enhance learning and guarantee the consistent use of new practices (19).  

 

 Comparison with Previous Studies  

 In this regard, the findings of the current study do not support the literature of MEO Hospital 

Lahore that established a marked enhancement in the waste management practices after delivering 

training sessions. Example, Kumar et al. (2015) and Patil and Pokhrel (2016) noted that at the end 

of the mastery and mastery-approach training they offered, the knowledge, protocol, and general 

waste management of the subjects offered enhanced results. Thus, the results for US students 

underscore the necessity of context-sensitive training initiatives and imply that effective approaches 

in one environment may not necessarily be translated into other environments intact (20).  

 

Implications for Future Training Programs 

The findings of this research can be useful in explaining the difficulties that are inherent in 

providing relevant training for healthcare organizations. Future training initiatives at MEO Hospital 

Lahore should consider the following recommendations to enhance their effectiveness: Future 

training initiatives at MEO Hospital Lahore should consider the following recommendations to 

enhance their effectiveness (21):  

1. Tailored Training Programs: Reach out for the appropriate training that focuses on the 

situation in the particular region and which is oriented to the difficulties met by the hospital staff. 

This could include the need to establish the extent of the specific need and areas that would require 

intervention (22).  

2. Interactive and Practical Components: To this end, you should engage the use of activities and 

games that will enable the trainees to be as active as possible, for example: workshops, simulations 

and role playing. Therefore, aspects of the implementation process where the staff of a PPS 

organization is equipped with tools for applying what has been learnt make the details efficient and 

effective in the enhancement of the four features of retention and implementation of best practices 

(23).  

3. Continuous Professional Development: Set up a program that will provide continuing 

education to the staff members so that they can make sure that they are practicing the current 

recommended practices and policies in managing hospital wastes. Revision courses also come in 

handy since they can remind learners and elicit the highest standards in them (24).  

4. Enhanced Assessment Methods: Engage in numerous forms of assessment such as observation, 

practical and or performance assessment, and participants’ self/peer evaluation to assess the 

effectiveness of the training. It can all contribute to what has to be done in order to drive the 

objectives of the training programs, whether these objectives are aimed at improving inefficient 

work procedures, enhancing the performance of participants, or improving their overall efficiency 

(25).  

5. Engagement and Motivation: Obtain increased cooperation from staff by making them part and 

parcel of program’s planning and designing process. Stressing on the probability of utilizing 

acquired knowledge within the organization’s setting and their own day-to-day activities can also 

assist in inspiring the participants and improve the quality of the training (26).  
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Conclusion  

The assessment of the designed and implemented training program at MEO Hospital Lahore that 

targeted the hospital’s waste management depicted that significant changes in the amount of 

knowledge and awareness regarding waste segregation, management protocols, utilization of 

personal protective equipment and confidence level among the staff were not brought up by the 

training program. Thus the following can be regarded as critical considerations when designing 

and/or implementing effective training programs in health care organizations. The absence of 

improvements to a greater extent might confirm that the content of the training and the selected 

approaches could be insufficiently adapted to address the needs and demands of the working staff in 

the hospital. In addition, such parameters as participants’ interest, their initial level of knowledge, 

length of training sessions, and frequency of training all influence the success of such types of 

training. In terms of future endeavors, there must be creation of intervention and training suites that 

are in tune with the contextual nature of the workplace and the practical hands on training. 

Continuous professional development and regular refreshers can help reinforce learning and 

maintain high standards of practice. Employing enhanced assessment methods and strategies to 

increase staff engagement and motivation will likely yield better outcomes.  In conclusion, while 

the current training program at MEO Hospital Lahore did not achieve the desired improvements, the 

insights gained from this study provide valuable guidance for designing more effective training 

interventions. By addressing the identified challenges and implementing the recommended 

strategies, future training efforts can better equip healthcare workers to manage hospital waste 

safely and efficiently, ultimately contributing to improved public health and environmental safety. 

 

Questionnaire  

Section 1: Demographic Information 

What is your age? 

Under 25 

 25-34 

 35-44 

 45-54 

55 and above 

 

What is your gender? 

Male 

 Female 

Prefer not to say 

 

What is your role in the hospital? 

 Doctor 

 Nurse 

 Laboratory Technician 

 Janitorial Staff 

 Administrative Staff 

Other (please specify): ____________ 

 

How many years have you worked in this hospital? 

 Less than 1 year 

 1-3 years 

 4-6 years 

 7-10 years 

More than 10 years 

 

Section 2: Knowledge and Practices Before Training 
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How would you rate your knowledge of hospital waste management before the training? 

 Poor 

 Fair 

 Good 

 Very Good 

Excellent 

 

How often did you follow the hospital waste management protocols before the training? 

 Never 

 Rarely 

 Sometimes 

 Often 

Always 

 

Were you aware of the different categories of hospital waste (e.g., general waste, infectious waste, 

hazardous waste) before the training? 

 Yes 

  No 

 

Did you use personal protective equipment (PPE) regularly when handling hospital waste before the 

training? 

 Yes 

No 

 

How confident were you in your ability to manage hospital waste safely before the training? 

 Not confident 

 Slightly confident 

 Moderately confident 

 Very confident 

Extremely confident 

 

Section 3: Training Experience 

How satisfied were you with the content of the training program? 

Very Dissatisfied 

 Dissatisfied 

 Neutral 

 Satisfied 

Very Satisfied 

 

How relevant was the training to your daily responsibilities? 

 Not relevant 

 Slightly relevant 

 Moderately relevant 

 Very relevant 

Extremely relevant 

 

Did the training improve your understanding of hospital waste management? 

 Not at all 

 A little 

 Somewhat 

 A lot 

Completely 
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Were the training materials (e.g., presentations, handouts) clear and easy to understand? 

 Strongly Disagree 

 Disagree 

 Neutral 

 Agree 

Strongly Agree 

 

How likely are you to apply the knowledge gained from the training in your work? 

 Not likely 

 Slightly likely 

 Moderately likely 

 Very likely 

Extremely likely 

 

Section 4: Knowledge and Practices After Training 

How would you rate your knowledge of hospital waste management after the training? 

 Poor 

 Fair 

 Good 

 Very Good 

Excellent 

 

How often do you follow the hospital waste management protocols after the training? 

Never 

 Rarely 

 Sometimes 

 Often 

Always 

 

Are you now aware of the different categories of hospital waste (e.g., general waste, infectious 

waste, hazardous waste)? 

 Yes 

No 

 

Do you use personal protective equipment (PPE) regularly when handling hospital waste after the 

training? 

 Yes 

No 

 

How confident are you in your ability to manage hospital waste safely after the training? 

 Not confident 

 Slightly confident 

 Moderately confident 

 Very confident 

Extremely confident 

 

Section 5: Overall Impact of Training 

To what extent has the training improved your hospital's overall waste management practices? 

 Not at all 

 A little 

 Somewhat 

 A lot 
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Completely 

 

Have you noticed any reduction in hospital waste-related incidents (e.g., needle stick injuries, 

improper waste disposal) after the training? 

 Yes 

     No 

How would you rate the overall effectiveness of the training program? 

 

 Very Ineffective 

 Ineffective 

 Neutral 

 Effective 

     Very Effective 

Would you recommend this training to other hospital staff? 

 Yes 

     No 

Please provide any additional comments or suggestions for improving the training program:  
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