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ABSTRACT 
Introduction: Biomedical waste is the consisting of human tissues or organs, microbiology waste, broken glasses, sharp needles and syringes, 
drips, cytotoxic drugs, dressings, drips, blood strain items, chemical waste, fluids, urine catheters, and tubes. These wastes are not only harmful to 
the patients but lead to infections among health care provider and very hazardous for  environment.  
Objectives:To assess the effect of world health organization based guidelines on biomedical waste management Knowledge and practices 
among nurses in a Tertiary Care Hospital.  
Methodology: A Quasi-experimental (pre-post) study was carried out at Bahawal Victoria Hospital, Bahawalpur. Overall, 150 nurses were 
recruited into the study. Data was collected by using an adopted knowledge and practice questionnaire. A total 16 weeks of interventions were 
organized for the nurses into groups regarding to knowledge and practices of the biomedical waste management. The study was approved by the 
University of Lahore's Ethical Review Board. Permission was also granted from the hospital administration. Data were analyzed by using SPSS 
version 24.  
Results: The mean age of the participants were 33.01 years with a SD of 5.4. The majority (62.7%) of the participants were nursing diploma 

holders. 66% of the participants were having < 5 years of working experience. Overall, 132(88%) and 100(100%) of participants had poor pre-
interventional knowledge and unsatisfactory practices regarding to biomedical waste management. After interventions, 148(99%) and 142(95%) of 
participants reported good knowledge and safe practices. There was a significant (P= 0.000) enhancement in means of knowledge (2.88 to 12.95) 
and practices (3.70 to 13.93) scores.  
Conclusion: The findings of the study reported as poor knowledge and unsafe practices between the nurses regarding to the biomedical waste 
management. Educational interventions of WHO guidelines proved significant improvement into the knowledge and practices of the nurses 
regarding to biomedical waste management.   
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INTRODUCTION 
Hospitals are health care centers that provide hazard-free health care 
facilities to the patients in the form of treatment, interventions, and 
facilitation(1). In the last few decades, globally the burden on health care 
centers has been increasing due to the increasing population. Instead of 
providing care to the unhealthy population certain health care setups health 
hazards for the patients, community, and health care workers due to 
improper biomedical waste management(2). Till the last few decades, 
biomedical waste was not considered a health issue for the patients, 
community, and health care professionals(3). 
 Biomedical waste of the hospital is consisting of human tissues or 
organs, microbiology waste, broken glasses, sharp needles and syringes, 
drips, cytotoxic drugs, dressings, drips, blood strain items, chemical waste, 
fluids, urine catheters, and tubes(4,5). The huge prevalence of infections and 
potential risk of various infections risks raise questions on the biomedical 
waste management in the health care sectors(6). Eventually, hospital waste 
becomes the most concerning aspect of the health care sector due to its 
hazardous consequences for the patients, health care workers, and 
community(7).  
 All these health care centers provide care to a huge number of 
patients and address the health-related problems of the population(8). The 
health sector produces a large amount of biological waste in the course of 
treating health problems, which can be hazardous to anyone who comes 
into touch with it.(9). Approximately, 10 to 25% of the waste produced in the 
hospital is hazardous(10). Not all the waste generated in the health care 
sector is infectious or hazardous. Approximately, 75-90% of the waste 
produced in the hospital is not infectious and may not be risky for the health 
care professionals, patients, and community(11). 
 Body fluids, human tissues, excreta of the patients such as urine, 
blades, sharp glasses, contaminated bandages, blood, and clothes are 
infectious waste. The waste generated from laboratory work, surgery, empty 
bottles, paper boxes, papers, and outdated drugs are non-infectious 
waste(12). In Pakistan, approximately 250000 tons of biomedical waste is 
produced per year. This waste is consisting of 0.667kg, 0.497kg, and 0.17 
kg bed-day. This biomedical waste comprises of plastic (71%), paper (3.85, 
glass (13.9%), infected dressing (5.7%), gloves, masks, sheets (0.3%), 
operation theater machines produced waste (2%), diapers (0.4%) and 
blades (0.1%)(13,14).  
 Improper management of hospital waste can cause severe health-
related problems such as, human immunodeficiency virus (HIV), severe 
infections, hepatitis B virus, and other injuries to the whole hospital staff. 
Nurses are 10 times more prone to infections than other health care 
providers(15,16). Similarly, improper management of hospital waste products 
may impact the health care staff, patients, and the environment which 
indirectly impacts the population(17).  

 Nurses are considered to be the backbone of the health care system. 
Their role in the management of biomedical waste is very important(18). 
According to research studies, nurses reported poor, average, and good 
knowledge and practices regarding hospital waste management(19,20). 
Continuous and evidence bases education is an important aspect of nursing 
professional development. Similarly, educational programs play a very  
significant role in improving the nurse's knowledge and practices regarding 
to biomedical waste management(21,22). Studies conducted in different health 
care sectors of Pakistan reported inconsistency in the effective management 
of biomedical waste as per WHO guidelines. With the above background, 
this study is intended to address the gap by applying the effect of World 
Health organization Based Guidelines on the Biomedical Waste 
Management Practice among Nurses in a Tertiary Care Hospital. 
 

METHODS AND MATERIALS 
A Quasi-experimental (pre-post) study was carried out at Bahawal Victoria 
Hospital, Bahawalpur.   The study participants were 150 registered nurses 
having aged 22-40 years and at least with one year of experience were 
included in this study. Nurses working on the management level were 
excluded from study. 
 Initially, the data was collected by using a validated questionnaire 
adapted by the World Health Organization (WHO) to assess knowledge and 
practice of the nurses regarding to biomedical waste management. The 
Cronbach alpha is 0.92. The questionnaire is divided into three sections. In 
the section, “A” socio-demographic variables of the participants were asked. 
Section “B” is consisting of 14 questions about to  the knowledge of nurses 
regarding to biomedical waste management. The knowledge were assessed 
as poor,average and good knowledge. Section “C” is consisting of 15 
questions about to practice of the nurses regarding to biomedical waste 
management. The biomedical waste management practices were assessed 
as safe and unsafe practices. 16 weeks interventions were arranged for the 
nurses in groups and post-interventional data were collected by using the 
same questionnaire.  
 The study was approved by the University of Lahore's Ethical Review 
Board. Permission was also granted from the hospital administration. The 
participation of the participants was voluntary bases. Consents were granted 
from the participants before recruiting into the study. Data will be analyzed 
using SPSS version 24. 
 

RESULTS 
Overall, 150 participants were involved into the study. All the participants 
were female. The mean  age of the participants were 33.01 years with a SD 
of 5.4. The minimum age of the participants were 22 years while the 
maximum age were 45 years. The majority (62.7%) of the participants were 
nursing diploma holders, 20.7% of participants were holding Post RN 
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nursing degrees while 16.7% of participants were holding BSN Nursing 
degrees. The majority (58%) of the participants were from the 25- 35 years 
age group , 32% participants were from the 36 - 45 years age group, while 
10% of participants were having aged less than 25 years. Besides, the 
majority (66%) of the participants was having less than 5 years of working 
experience, 20% were having 5 to 10 years, 6% of participants were 10 to 
15 years and 8% of participants were having working experience of more 
than 15 years. 27.3% of participants were recruited from each Surgical and 
medical unit respectively, 13.3% participants were selected from the 
neurology unit, 6.7% participants each were selected from urology, 
orthopedic, and dialysis respectively. 6% of participants were included from 
CCU, 2.7% were from ICU and 3.3% were from the gastroenterology unit 
(Table 1). 
 The majority 132(88%) of the participants had poor pre-interventional 
knowledge regarding to biomedical waste management,while only 18(12%) 
of the participants had Average knowledge regarding to biomedical waste 
management.Similarly, all the nurses reported Unsafe Pre-Interventional 
practices regarding biomedical waste management.16-week interventions 
were applied and post-interventional knowledge was assessed using the 
same questionnaire. Almost all 148(99%) of the participants were reported 
as Good Knowledge related to bio-medical waste management and only 
2(1%) of participants reported Average knowledge. Similarly, the majority 
142(95%) of the participants were reported Safe practices while only8(5%) 
of the participants were reported Unsafe practices (Table2,3). 
 
Table 1: Socio-Demographic profile of the study participants, n=150 

 Frequency( f ) Percent(%) 

Gender  

Female 150 100.0 

Educational Status of  Participants 

Diploma in Nursing 94 62.7 

BSN Nursing 25 16.7 

Post RN Nursing 31 20.7 

Total 150 100.0 

Age of the participants 

Less than 25 years 15 10.0 

25 to 35 years 87 58.0 

36 to 45 Years 48 32.0 

Total 150 100.0 

Experience of the participants 

Less than 5 Years 99 66.0 

5 to 10 Years 30 20.0 

10 to 15 Years 9 6.0 

More than 15 Years 12 8.0 

Total 150 100.0 

Working Unit 

CCU 9 6.0 

Urology 10 6.7 

Gastroenterology 5 3.3 

ICU 4 2.7 

Orthopedic 10 6.7 

Neurosurgery 20 13.3 

Dialysis 10 6.7 

Surgical Ward 41 27.3 

Medical Ward 41 27.3 

Total 150 100.0 

 
Table 2:Pre post knowledge categorical scores regarding biomedical waste 
management,n=150 

 
Knowledge Categories 

Pre intervention Post intervention 

f (%) f (%) 

Poor 132 (88) 0(0) 

Average 18 (12) 2 (1) 

Good 0 (0) 148 (99) 

 
Table 3: Pre post practices categorical scores regarding biomedical waste 
management,n=150 

 
Practices Categories 

Pre intervention Post intervention 

f (%) f (%) 

Unsafe practices 100(100) 8(5) 

Safe practices 0(0) 142(95) 

 
Table 4: Pre and Post-intervention knowledge and practices means score regarding 
biomedical waste management, n=150 

  N Mean Std. Deviation 

Pre-interventional mean 
knowledge 

150 3.88 2.343 

Post-interventional mean 
knowledge 

150 12.95 0.982 

Total 150 16.82 3.32 

Post-Interventional Practices 150 3.7067 1.55242 

Post-Interventional Practices 150 13.93 1.254 

Total 150 17.63 2.80 

 

 The overall mean of pre-interventional knowledge score regarding to 
biomedical waste management was 3.88 with SD of  2.343, while the mean 
of post-interventional knowledge score of  participants regarding biomedical 
waste management was reported to be 12.95 with a  SD of 0.982. The 
overall mean of pre-interventional practice score regarding to biomedical 
waste management was 3.70 with a SD of 1.55, while mean of post-
interventional practice score of the participants regarding biomedical waste 
management was reported to be 13.93 with a SD of 1.254  (Table 4). 
 Wilcoxon Signed Rank Test was applied to the pre and the post-
interventional knowledge and practices. There was a significant difference of 
mean (P=0.000) between pre-interventional and post-interventional 
knowledge of nurses regarding Bio-medical waste management. Similarly, a 
significant difference of mean (P=0.000) between pre-interventional and 
post-interventional practices of nurses regarding Bio-medical waste 
management (Table 5,6). 
 
Table 5: Test Statistics of Wilcoxon Sign Rank Test (Comparison of the means 
knowledge score) 

Test Statistics 

Post_ interventional Knowledge score - Pre_ interventional Knowledge score 

Z -10.654b 

Asymp. Sig. (2-tailed) 0.000 

a. Wilcoxon Signed Ranks Test 

b. Based on negative ranks. 

Table 6 : Test Statistics Wilcoxon Sign Rank Test (Comparison of the mean Practices 
score) 

Test Statistics 

  
Post-Interventional practice score - Pre-
Interventional practice 

Z -10.660b 

Asymp. Sig. (2-tailed) 0.000 

a. Wilcoxon Signed Ranks Test 

b. Based on negative ranks. 

 

DISCUSSION 
The basic aim of this study was to assess the effect of World Health 
Organization Based Guidelines on biomedical waste management practice 
among nurses in a tertiary care hospital. Overall, 150 participants were 
involved into the study. In this study, majority of the (88%) of participants 
had poor knowledge related to biomedical waste management, while only 
12% of participants had average knowledge regarding to the biomedical 
waste management. Overall, all the participants reported unsafe practices 
regarding to the Biomedical waste management. 
 Supporting the current findings, a cross sectional study conducted in 
India, reported majority of the (75%) nurses had inadequate knowledge, 
while 25% of nurses had moderate knowledge related to the bio-medical 
waste management (23). Similarly, another cross-sectional study also 
reported similar findings and revealed poor knowledge among the nurses 
regarding biomedical waste management (24). Additionally, a study provided 
different results in comparison to the current findings a study reported that 
nurses had average knowledge of biomedical waste management (25). 
Despite, poor knowledge of the nurses another study reported a better 
understanding of the nurses regarding biomedical waste management (26).  
 In a similar context, a study in Pakistan reported different findings and 
revealed that 61.39% and 89.69% of the nurses had good knowledge, and 
practice regarding biomedical waste management (27). There are variations 
in the current findings and literature. These variations maybe as a result of 
the study's inclusion and exclusion criteria. In our study, only those nurses 
were included in the study that hasn’t attained any training session or 
workshop about biomedical waste management.  
 In the current study, 16-week interventions were applied and post-
interventional knowledge and practices were assessed using the same 
questionnaire. Almost all (99%) of the participants were reported as Good 
Knowledge of the  bio-medical waste management while only 1% of 

participants reported Average knowledge. Similarly, the majority (95%) of 
the participants were reported Safe practices while only 5% of the 
participants were reported Unsafe practices towards bio-medical waste 
management. There was a significant (P=0.000) difference  among  pre and 
the post-knowledge and practice. The mean knowledge score before 
interventions was 3.88 which increased to 12.95. Similarly, the overall mean 
pre-interventional practice score regarding biomedical waste management 
was 3.70 which was improved to 13.93.  
 Supporting the current findings, an interventional study reported 
significant improvement in mean knowledge score (9.6% to 97.3%) and 
practiced score (80% to 92.1%) after interventions (28). In the same context, 
another study also reported significant improvement in the nurses 
knowledge and practices towards the biomedical waste management. Good 
knowledge among 17% of the nurses improved to the 58% (29). The 
findings of an interventional study reported, a significant improvement in the 
nurses’s knowledge from a mean value of 16 to 19 after educational 



Effect of World Health Organization Based Guidelines on Biomedical Waste Management Knowledge and Practices among Nurses 

 
P J M H S  Vol. 16, No. 03, MAR  2022   325 

interventions (30) and from low to good knowledge and from unsatisfactory 
to satisfactory practices (31).  
 Additionally, another interventional study in India also provided similar 
findings as to the current study and reported a significant (P=0.001) 
improvement in knowledge mean score. The mean pre interventional 
knowledge’s score of the nurses was 34.5 which improved to 84 after 
interventions (32). Thus, the above studies proved that interventions 
(training) regarding to the biomedical waste management is very important 
for the improvement of nurses’ knowledge regarding to the biomedical waste 
management. Likewise, other studies in the current study also emphasize to 
the importance of the educational interventions regarding to the biomedical 
waste management and the nurses’s knowledge improved from poor 
knowledge to good knowledge, and practices from unsatisfactory level to a 
satisfactory level. 
 

CONCLUSION 
The findings of the study reported as poor knowledge and unsafe practices 
between the nurses regarding to the biomedical waste management. 
Educational interventions of WHO guidelines proved significant improvement 
in the knowledge and practices of the nurses regarding to  biomedical waste 
management. Continuous nursing education and educating the nurses about 
WHO guidelines are essential for the nurses to improvement of  the 
knowledge and practices towards the biomedical waste management.  
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