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ABSTRACT 
 

Background: Good healthcare waste management in a hospital depends on a dedicated waste management 
team, good administration, careful planning, sound organization, underpinning legislation, adequate financing 
and full participation by trained staff. In order to be able to comprehend and implement the health care waste 
management and handling rules, it is mandatory to provide training program for nurses. Aim: The aim of the 
study was to introduce an intervention program for nurses for upgrading nurse’s knowledge and practice in 
relation to management of health care waste. Methods: The study was conducted at Mansoura university 
Hospital. It has included the general surgical, orthopedic and obstetrics departments. All nurses working in the 
above mentioned settings were included in the study (n=156). Data were collected using a self-administered 
knowledge questionnaire sheet and observation checklist. Results: The results showed a statistically significant 
improvement in nurses knowledge and practice about health care waste management after implementation of 
the program. Conclusion: the findings pointed to upgrading nurse’s knowledge and practice in relation to 
management of   health care waste after implementation of the program. It found that statistically significant 
correlation knowledge& practice scores has with the work unit and between the practice score and   the 
educational qualification. 
 
Key words: Healthcare waste, nurses, training program, waste management, segregation, environmental 
hazards, health facility waste, hazardous waste. 
 
Introduction 
 
 Hospitals and other healthcare facilities are responsible for the delivery of patient care services. In the 
process of delivering this healthcare waste is generated. The management of healthcare waste is of great 
importance due to its potential environmental hazards and public health risks. The safe management of 
healthcare waste may be achieved by ensuring care in dealing with the healthcare waste. Hence it is the ethical 
responsibility of management of hospitals and health care providers especially staff nurses (Goddu et al., 2007). 
 Health facility waste (a biomedical waste) is any solid or liquid waste which may present a threat of 
infection to humans. It is generated from healthcare establishments such as hospitals, blood banks, clinic, dental 
practices, laboratories as well as medical research facilities, veterinary hospitals and other forms of health care 
services (Sreegiri and Babu, 2009). It can be categorized into non- hazardous that is approximately 75-90% of 
the biomedical waste and as harmless as any other municipal waste, it comes mostly  from the administrative 
and  housekeeping functions of healthcare establishments such as paper, trash, boxes, bottles, etc…) (Tietjen et 
al., 2003).  The remaining 10-25% of healthcare waste is regarded as hazardous and posing a risk to human 
health and the environment (Soliman and Ahmed, 2006; Singh et al., 2007 and Yadavannavar et al., 2010). 
 WHO (2006) classified hazardous waste into nine types: 1) Infectious waste (waste that  suspected to 
contain pathogens such as tissues, dressing from infected wounds, etc…) (Taghipour and Mosaferi, 2009); 2) 
Sharps and injurious waste (refers to waste from medical and intermediate care facilities capable of cut or 
puncture wounds and including, needles, syringes, scalpels etc..) (Athy, 2009); 3) pharmaceutical waste 
(includes expired or unused pharmaceutical products, spilled contaminated pharmaceutical products etc…) 
(Longe and Williams, 2006); 4) Chemical waste (consists of discarded solid, liquid and gaseous chemical, for 
example waste from diagnostic and experimental work or from cleaning processes etc…) (Tietjen  et al., 2003); 
5) Genotoxic waste (It  may include certain cytostatic drugs, which often used in cancer therapy, etc…) (Roy et 
al., 2005); 6) Radioactive waste (containing radioactive substances which may be solid, liquid and gases, such 
as vials, syringes, protective clothing, chemical  or biological  research etc…). (The department of human 
services, 2005 and World Health Organization, 2010); 7) Pathological waste (consists of human tissues, organs, 
body parts, biopsies etc…) (Manyele, 2004); 8) Wastes with high content of heavy metals (represent a 
subcategory of hazardous chemical waste and usually highly toxic such as mercury) (WHO, 2005); and 9) 
Pressurized containers (may be explored if incinerated or accidentally punctured) (Alagoz and Kocasoy, 2007). 
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 Health care waste management is a process that help ensures proper hygiene in the health institution and 
safety of healthcare workers (Abor, 2007). The process of waste management comprises key stages which are 
all very important and interrelated. These include segregation, collection, storage, handling, transportation, 
treatment and disposal (Ramokate, 2008).  
 Segregation is a very important stage in the waste management process. It refers to separation of waste into 
designated categories, this enables those who handle the containers outside the hospital wards to identify and 
treat them appropriately (Blernkhan, 2006). Also  Phengxay  et al. (2005) mentioned that segregation  of health 
care waste serves many important  public health functions;  it reduces   medical waste & this also reduces  the 
health impacts  on the general public; reducing   medical  waste  impacts positively  on the budget  required for   
health care  waste disposal. Taghipour and Mosaferi (2009) emphasized that the objectives and rationale of 
biomedical waste management are mainly to reduce waste generation and ensure its efficient collection, 
handling, cost effectiveness and disposal in such a way that it controls infection and provides safety to 
employees working in the system.  
 Availability of  equipment & supplies, supervision,  budget & maintenance  of equipment & facilities,  
register & daily report  for waste management in hospital & availability of posters  for  safe waste handling in 
each department  are considered  the important factors affecting the  implementation of waste management 
system (WHO, 2012). Good healthcare waste management in a hospital depends on a dedicated waste 
management team, good administration, careful planning, sound organization, underpinning legislation, 
adequate financing, and full participation by trained staff (WHO, 2005). 
 Nurses spend more time with patients in the ward than any other member of the health team. This increases 
their exposure to hospital environmental hazards, primarily biomedical waste, and associated risks. They must 
be equipped with the latest information, skills and practices in waste management to reduce hospital – acquired 
infections and protect their own health. Their role minimizes the exposure risk associated with wastes for other 
members of the health team and community (Ritu et al., 2002 and Rao, 2008). In order to  be able to 
comprehend and implement the  health care waste management and handling rules, it is  mandatory  to provide 
training  program for  nurses to   make  them  aware   of the potentially serious implications of the 
mismanagement of waste for the health of  waste handlers and patients,  provide them with  an overall  view  of 
the fate  of waste  after collection  and removal  from the ward, and teach them  the importance of proper 
segregation of the  different categories of waste (Deno, 2011).  
 Hospital infrastructure should be commensurate with the standards of infection prevention, including 
proper waste management. In developing countries, the awareness regarding hospital waste management in 
terms of its segregation, collection, storage, transportation & disposal is lacking. Different hospital departments 
have different types of wastes. However, the spread of infection is more likely to occur in large wards, like 
surgical & obstetrics departments where patients may be exposed to contaminated surgical wounds. In addition 
to this department, the   highly hazardous waste is also due to the incorrect treatment and disposal of healthcare 
wastes. The nurses are the ones who are responsible for handling the disposal of waste and therefore they are 
exposed directly to these hazards (Aukour, 2008 and Fasola et al., 2008). So the importance of proper waste 
management and the lack of sound system in their workplace is more needed. The researchers realized the need 
for developing and implementing educational training program for nurses on the proper management and 
disposal of wastes to make them more aware of the potentially serious implications of the mismanagement of 
waste, help them in protection & reduce the risk that exposure in hospital. The program based on nurses needs 
assessment and hypothesized that this would upgrade nurse's knowledge, skills and practice in relation to health 
care waste management.  
 From this point of view, the aim of this study is to introduce an intervention program for nurses for upgrade 
nurse's knowledge and practice in  relation to management of health care waste management. 
 
Research hypothesis: 
 
1- There are differences in the knowledge of nurses’ before and after the participation in an education training 
program.        
2- There are changes in the practice of nurses' who participated in an education training program. 
 3- There are a relationship between the nurses' knowledge and their practice related to waste management and 
their personal characteristics. 
 
Materials and Methods 
 
Research design: 
Two designs were used in this study; the first design was a descriptive research design which used in first and 
end parts of the study to observe and describe the behavior of nurses related to healthcare waste management. 
The second was a quasi-experimental design and used in the intervention part of the study to evaluate the effect 
of the intervention program given to nurses. 
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Setting: 
 
 The study was conducted at Main Mansoura University Hospital. It is affiliated to Mansoura University; it 
is a nonprofit and 560 beds teaching hospital with a wide spectrum of healthcare services. The study was 
conducted at fourteen units namely; seven general surgical units, four orthopedic units, and three obstetric units. 
The total number of nursing personnel was 172 including 14 head nurses and 158 staff nurses. 
 
Subjects: 
 
 All available nurses working in the above mentioned settings who accepted to participate were included in 
the study (n=156). The sample has included 73 nurses working in the general surgical department, 34 in the 
orthopedic department and 49 in the obstetrics department.  The only inclusion criterion was full-time nurses in 
the study setting for a minimum of 1 year. 
 
Tools of data collection: 
 
Two tools were employed in this study: 
 
1- Self –administered Knowledge Questionnaire Sheet: 
 
 This tool developed by the researchers based on scientific literature (Cole, 1998; Chandra, 1999; Putte et 
al., 2002; Hospital Waste Management Committee Pakistan Environmental Protection Council, 2003; Khan et 
al., 2004; Rao et al., 2004; Soliman, 2004; WHO, 2005; Hegde et al., 2007; Singh et al., 2007; Athy, 2009; 
Sreegiri and Babu, 2009; and WHO, 2010). It is used for the purpose of measuring nurses' knowledge about 
health care waste management. It is divided into two parts; a demographic data sheet was the first part which 
served to collect information about age, educational qualification, year of experience, unit of work, and 
attendance of related training courses. 
 The second part was Self-administered Knowledge Questionnaire Sheet. It   consisted of  195 open end and 
true/ false questions, covering definition of health care waste (1 item), types of  health care wastes (2 items), 
classification of hazardous  waste (9 items), purpose of  waste management (4 items), methods used for 
handling and disposal of waste (8 items), who are at greater risk to the hazard of waste(8 items), sources of 
health care  waste (8 items), hazards of health care  waste (15 items), incineration (2 items), precaution in 
implementing health care waste management (3 items), sharps box (11 items), chemical bucket (11 items), 
yellow bags (21 items), black  bags (12 items), nursing trolley (3 items), waste management procedures 
includes  cycle of waste management segregation (11 items), collection (5 items), storage (22 items), & 
transportation (7 items), factors that necessary for good  waste management system  includes,  waste 
management documentation (2 items), supervision (3 items), poster for safe waste handling (1 item), resources 
(10 items), budget (2items), maintenance of equipment& facilities (2 items) and occupational health and safety 
measures (12 items). 
 The scoring system for the questionnaire sheet consisted of giving a score of one for the correct answer and 
zero for the wrong answer for true and false questions, while the score of knowledge for open end questions 
consisted of giving score of two for the correct complete answer, one for the correct incomplete answer & zero 
for the incorrect answer. The knowledge score was considered satisfactory if the score was 60% or more, and 
unsatisfactory if it was less than 60% (Hussein, 2011). 
 
2- Observation checklist:  
 
 For observation of practice, the researchers develop observation checklist for nurses to evaluate their 
practice in the general surgical, orthopedic and obstetrics departments about waste management guided by the 
pertinent literature (Cole, 1998; Putte et al., 2002; Hospital Waste Management Committee Pakistan 
Environmental Protection Council, 2003; WHO, 2005; Athy, 2009 and WHO, 2010). It consisted of 28 items 
covering some areas related to the knowledge questionnaire includes precaution  that  nurses follow  in health 
care waste management (3 items),  their practice toward segregation(5items), and collection of waste (2 items), 
use of sharps box (7 items), chemical bucket (4 items),  yellow  bags(7 items), black  bags (2 items) &  nursing 
trolley(3 items). Each item was checked as done correctly, not done   or not applicable. 
 The scoring system for the observation checklist consisted of giving a score of one for the step done 
correctly, while the step not done was scored zero.  The practice was considered adequate if the percent score 
was 60% or more, and inadequate if less than 60% (Mostafa et al., 2007). 
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Methods of data collection: 
 
1. A permission to conduct the study was obtained from the director of Main Mansoura University Hospital 
and participation acceptance from staff nurses. 
2. Tools were developed by the researchers and tested for its content validity by 5 faculty members in the 
faculty of nursing from 3 different universities.  
3. Preparation of the program lecture in form of Arabic module. 
4. Internal consistency reliability of all items of the two tools was assessed using coefficient alpha. It was 0.95 
for self-administered knowledge questionnaire items while it was 0.96 for Observation Checklist items. 
5. A pilot study was conducted by ten nurses working at Main Mansoura University Hospital excluded from 
the study. Accordingly, minor changes were made. Confidentiality   was ensured & the forms were anonymous. 
6. Observation of the nurses' practice of waste management in all selected departments under study before 
starting the program. The researchers using observation checklist in the day and evening shifts. It is used for six 
days continuously for each department.    
7. Preparation for training program to promote and enforce nurses' knowledge and practice related to 
healthcare waste management through number of learning workshops included all information about healthcare 
waste management and application exercise to ensure their understanding and ability to practice.  
8. A time schedule suitable for nurses was developed to conduct the program that included; date, place, topic, 
time and duration of each session. The training program designed for this study has been implemented through 
13 sessions. These sessions have lasted for 35 hours (8 hours of theory and 27 hours of practice). It was difficult 
to take all nurses at the same time. Thus, they were divided into five groups of about 31 nurses in every session 
and a copy of the education/training program contents was given to each nurse. Nurses participated in the 
educational program activities for two hours of theoretical and 3 hours of practical, the program started from 9 
to 11 AM  for theory sessions two days/week & 9 AM to 12 PM for practical sessions three days/week for 10  
days. 
9. Implementation of the program; a) Pretest before the program to assess the staff nurses' knowledge of 
healthcare waste management before starting the intervention program. The Self-administered Knowledge 
Questionnaire Sheet distributed to the staff nurses by the researcher. Time needed to answer this sheet was 30-
45 minutes. b) Implementing the program in a special class allocated for teaching in the general surgical 
department by the researchers. The teaching course included 2 parts: the first part was theoretical part which 
included 4 lectures, 2 hours for each. It was given within 4 days. The second part was practical part; this part 
was implemented within 9 days covered procedures related to precautions and application of healthcare waste 
management. The teaching strategies used in the program were simulation, discussion, paper and pencils for 
application exercises and role-play. The teaching aids & media included flip charts, data show, CDs, handouts, 
picture, pen and paper& real model of incident report. c) Post-test immediately after implementation of the 
program to evaluate the change in the staff nurses knowledge regarding healthcare waste management. This 
reassessment was repeated after three months to follow up the improvement of defining and understanding the 
staff nurses to healthcare waste management in their hospital. Post- test and follow up – test used the same 
formula for the pre- test.  
10. The researchers reassessed the nurses' practice of healthcare waste management using observation checklist 
directly after the intervention program and repeated after three months to follow up to examine the 
improvement of their practice of healthcare waste management after the intervention program. This study 
consumed eight months starting May 2011. 
 
Statistical analysis: 
 
 The statistical analysis of data done by using excel program and SPSS program statistical package for 
social science version 10. The description of the data done in form of mean (+/-) SD for quantitative data and 
frequency & proportion for qualitative data. The analysis of the data was done to test statistical significant 
difference between groups. For quantitative date, paired sample t-test was used to compare one group at 
different times.  For qualitative data chi-square test was used. P is significant if < or = 0.05 at confidence 
interval 95%. 
 
Results: 
 
 Table (1) presents the demographic characteristics of the studied nurses. According to the table, the most of 
the nurses (54.5%) their ages ranged from 20 to less than 30 years.  In relation to qualification degree (92.3%) 
had a nursing school diploma, while the remaining 7.7% had a bachelor degree in nursing. As regard the years 
of experience, nearly half of the studied nurses had a working experience more than ten years. The highest 
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percent of them were working in general surgical unit (46.8%).  Five of the studied nurses had attended the 
related training courses. 
 
Table 1: Demographic Characteristics of the studied nurses. 

Study nurses   (n=156) Demographic Characteristics 
  NO. 

 
 

 
 
 

 
 

85 
46 
18 

Age (years) 
    <20  
     20 < 30  
     30 < 40  
     40 to 50 

 
7.7 
92.3 

 
 
 

Educational qualification: 
    Bachelor degree  
    Diploma degree in nursing 

 
 
 
 

 
 
 
 

Experience (Year) 
      <5 
      5- 10  
      >10 

 
 
 
 

 
 
 
 

Department : 
      General surgical  
      Orthopedic  
      Obstetric 

3.2  Attendance of related training courses 
 

 
 Table (2) displays the knowledge percent about health care waste management as reported by studied 
nurses throughout the program. It is clear from the table that before implementation of the program, 30.1% of 
the nurses have mentioned that they wash their hands after handling waste. After implementation of the 
program, 96.15% of nurses had a correct answer in this item at the post-test, however, this percentage dropped 
to 71.1% in the follow-up test. These differences were statistically significant (p <0.001).The table also shows 
that before implementation of the program, none of the nurses possessed correct answer in relation to the all 
remaining items, There was a statistically significant improvements in this items, both in the post and follow-up 
tests, however the follow-up figures have shown some decline but, higher than the pre-program score. 
 
Table 2: Knowledge percent about health care waste management as reported by studied nurses throughout the program (n=156). 

 
X2 
P-value 

Correct complete answers 
   

Waste Management Elements Follow up 
(n=156) 

Post 
(n=156) 

Pre 
(n=156) 

 No  No  No 
 

       -Definition of healthcare waste 

 
       -Types of healthcare  waste 

 
       -Classification of hazardous  waste 

 
       -Purpose of waste management 

 
       -Methods used for handling and disposal of different 

types of  waste 
 

       -Who are greater risk to the hazard of waste 

 
       -Sources of health care waste 

 
       -Hazards of health care waste 

 
       -Uses of incineration 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

-Precaution  follow  when handling of health care waste 
*Wash hand 

 
 Table (3) shows knowledge scores about health care waste management as reported by studied nurses 
throughout the program. According to the table, a low level of knowledge mean scores was reported in relation 
to all items of healthcare waste management before implementation of the program. The highest levels of 
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knowledge mean scores were reported after implementation of the program, with some declines in the level of 
nurses knowledge at the follow up phase. All scores related to this latter phase were, however, higher than the 
pre- program scores  Among the different items of healthcare waste management, nurses reported their highest 
knowledge mean scores in the pre-program stage (5.090±759) related to occupational health and safety 
measures. These were statistically significant increase in the level of knowledge at the post test (16.403±2.873), 
with slight decrease (13.506±5.517) at the follow-up. Conversely, it is clear from the table that before 
implementation of the program none of the nurses reported correct answer in relation to chemical bucket. This 
mean score increased in the post and follow up stages to reach 13.474 ±2.797 &8.692±5.422   respectively. This 
difference was statistically significant (p <0.001) 
 
Table 3: Knowledge scores about health care waste management as reported by studied nurses throughout the program (n=156). 

F-test 
P-value 

 

Waste management  Elements 
Follow up 
(n=156) 

Post 
(n=156) 

Pre 
(n=156) 
 

 Mean±Std Mean±Std  Mean±Std  
 

    -Wear personal protective clothing 

 
 ±  ±  1.947  3.166 -Sharps  box 

 
 ±  ±  ±  -Chemical bucket 

 
 ±  ±  ±  -Red  bags 

 
 ±  ±  ±  -Black bags 

 
 ±  ±  ±  -Nursing trolley 

 
 ±  ±  ±  

Waste management procedures 
1-Stages of waste management  
-Segregation  

 
 ±  ±  ±  -Collection  

 
 ±  ±  ±  -Storing 

 
 ±  ±  ±  -Transportation 

 
 ±  ±  

 ±.534 
 
 

2-waste management  documentation 

 
 ±  ±  .48+ 1.1 3-Supervission 

 
 ±  ±  .51+ .22 4-Posters for safe waste handling in each 

department 
 

 ±  ±  ±  5-Equipment &supplies 

 
 ±  ±  ±.554  -  

127.3 
 ±  ±  1.66 + .554 7-Maintenance of equipment& facilities 

 
 ±  ±  ±  -Occupational health and safety measures  

 
 
 Table (4) demonstrates the Practices percent related to precaution follow up when handling health care 
waste as observed among study nurses throughout the program.  It can be noticed that the nurses who 
participated in the study had the highest level of practice (75.6%) at the pre- program phase in relation to the 
wear of gloves. There was, however, statistically significant increase in the level of practice in the post test 
(96.15%), with slight decrease (71.8%) at the follow up phase of the program. Conversely, none of the nurses 
wear gown, face mask& protective eyewear at the pretest. It have improved in the post test (58.9%, 59.6%) 
respectively, then, slightly decreased in follow up (41.02%, 51.2%) respectively except in item related to wear 
of protective eyewear the percent still zero. 
 Table (5) shows the mean difference between practices related to health care waste management as 
observed among study nurses throughout the program.  According to the table at the pre-program phase the 
highest mean score of nurses practice 3.006±1.127 in relation to use of sharps box. There was, however, a 
statistically significant increase in the level of practice mean score in the post-test (3.885 ±376), with slight 
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decrease (3.423±754) at the follow up phase of the program.  On the other hand, none of the nurses used 
chemical bucket at the pre-test. It has improved in the post test (7.756±1.487), then, slightly decreased in follow 
up (6.455±1.64). 
 Table (6) shows the number of studied nurses with satisfactory knowledge & adequate practice scores 
about health care waste management throughout the program.  It is clear from the table that before 
implementation of the program, almost all nurses (98.7%, 100% respectively) had unsatisfactory knowledge & 
inadequate practice regarding health care waste management. After the implementation of the program, almost 
all nurses (100%, 99.3% respectively) had satisfactory knowledge & adequate practice at the post test.  
However, this percentage dropped to 68.6%, 96.2% respectively in the follow-up test.    
 
Table 4:  Practices percent   related to  precaution follow  when handling of health care waste as observed  among study nurses throughout  
               the program (n=156). 

 
X2 
P-value 

Practice percent  
 
Items 

Follow up 
(n=156) 

Post 
(n=156) 

Pre 
(n=156) 

 No  No  No 
 

       -Wash hand 
 

 
       -Use alcohol-based antiseptic hand rub after removing 

gloves when handling waste 
 

 
 

    75.6 118 -Wear personal protective clothing 
a -Glove    

 
       b-Gown     

 
       c-Face mask              

-       d-Protective eyewear 
 
Table 5: Mean difference between practice related to  health care waste management as observed  among study nurses throughout the  
              program (n=156). 

F-test 
P-value 

                     
 
 
Waste management  areas 

Follow up 
(n=156) 

Post 
(n=156) 

Pre 
(n=156) 
 

 Mean±Std  Mean±Std  Mean±Std  
 
 ±  ±  ±  -Sharps box  

 
 ±  ±  ±  -Chemical bucket  

12.18 
.000 .705±.63 .724± .462 ±  -Red  bags  

 
 ±  ±  ±  -Black bags  

 
 

 ±  ±  ±  -Nursing trolley  

 
 1.89 + 1.44 3.0 + 1.11 ±  -Segregation  of waste 

 
 1.35 + 0.481 1.48 + 0.5 ±  -Collection  of waste                                                 

 
Table 6: Number of studied nurses with satisfactory knowledge & adequate practice scores about  health care waste management  
               throughout the program. 

Follow up (156) Post(156) Pre(156) Items 
%       No. % No. % No. 
 

 
 

 
 

 
 

 
 

 
 

 Knowledge Satisfactory 

  00.00 00.00   Un satisfactory 
 

.000 
X2  
P-value 

 
 

 
 

 
 

 
 

 
00.00 

 
00.00 

Practice 
- Adequate 

      Inadequate- 
 

.000 
X2  
P-value 

 
 Table (7) presents correlation between knowledge and practice related to healthcare waste management and 
nurses personal characteristics. The table indicates that there is a statistically significant correlation between 
nurse knowledge and practice scores. As for their relationship to personal and job characteristics. The table 
shows that the knowledge& practice scores has statistically significant correlation with the unit of work(r=.189, 
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-.455, p= .019, .000 respectively). The table also a demonstrates statistically significant correlation between the 
practice score and the educational qualification (r = -0.266, p = 0.001). 
 
Table 7: Correlation between knowledge and practice related to healthcare waste management and nurses personal characteristics.  

Parameters Pearson correlation coefficient 
   Nurses (n = 156) 
Knowledge score  Practice score  
Pearson sig Pearson sig 

Practice  score .518 .000* - - 
Age (Years) -.048 .55 -.023 .77 
Educational qualification   -.135 .093 -.266 .001* 
Experience (Years) -.145 .071 -.140 .081 
Unit of work .189 .019 * -.455 .000* 

*Statistically significant. 
 
Discussion: 
 
 Among other health workers in hospitals, nurses play a key role in the management of health care waste, 
they need to segregate the waste and store  it in the correct bins at the point of generation, in order  for them to 
fulfill this function efficiently, it  is important  that they have  adequate  knowledge about  the importance of 
segregation and how to distinguish the different containers and bins  for the various types of health care waste, 
the health hazard of hospital waste, proper technique and methods of handling the waste, and practice of safety 
measures can go a long way toward the safe disposal of hazardous hospital waste and protect them, their 
patients, as well as the communities and the environment (Pandit et al., 2007). 
 So, the aim of the study was to introduce an intervention program for nurses about health care waste 
management. 
 The  findings of the present study showed that  almost all  nurses ( %)  had  unsatisfactory knowledge 
regarding  health care waste management before  the implementation of the educational  training  program,  this 
may be attributed to the lack of refresher conferences during employment, unavailability of waste management 
handouts to be used as a  nursing  guide & absence of  an orientation program related to waste management.  
After the implementation of the program, there were significant improvements with the number of participants 
who achieved a satisfactory score in  the  post and follow–up  periods ( %, % respectively). This 
improvement could be attributed to one or more causes, which include the comprehensive content of the 
educational training program, the written handout of the program, which serves as an ongoing reference, nurses 
interest and eagerness to know and change, consideration of the rules of adult learning, encouragement of 
questions, interactive talk with use of multimedia and repetition of the message through a variety of materials. 
Tyson and York (2002) stated that a significant improvement in nurses knowledge after attending a program 
emphasized the need of hospital nurses to attend more educational opportunities to strengthen their skills & 
update their knowledge.  This result is consistent with findings presented in a previous study reported by El-
Sharkawy (2009) who implemented an educational program about medical waste management for internship 
physicians in Zagazig university hospitals & to assess its effect on their awareness revealed that there was 
significant improvement of internship physicians. They have good knowledge from 25% in the pre intervention   
to 78% after implementing the program. While these findings are disagree with Saini et al. (2005) who 
evaluated the biomedical waste management amongst staff of a tertiary level hospital in India, showed that 85% 
nurses had good knowledge about biomedical waste management. Also, in many studies to evaluate the 
knowledge, attitude & practice of health care team regarding biomedical waste management methods, 
Nirupama et al. (2009) found that 95.8% of nurses had knowledge about the health hazards of biomedical waste 
management. While Sarma et al. (2011) showed that the nurses knowledge related to biomedical waste 
management rules was 60%. 
 The findings of the present study revealed that none of the nurses gave correct answers   related to 
definition, types, sources& health hazards of health care waste, classification of hazardous waste, purpose of 
waste management, who are at greater risk to the hazard of waste & use of incineration before implementation 
of the program. The poor knowledge of nurses may be due to absence of in-service training program in the 
hospital. This has significantly improved after implementing of the program in the immediate post-program and 
in the follow-up tests. This improvement  indicates that the program succeed in raising the scores of this items 
of knowledge & reflects the desirable effect of the program, however at the follow up test, the findings  point to 
a general decline of the frequency of correct answers, compared to the immediate post test. This phenomenon 
reveals that their knowledge still needs to be fostered & the educational program needs to be periodic. Follow-
up training is also instructive for trainers, indicating how much information has been retained by course 
participants and the likely need for future refresher courses (WHO, 2005). These findings were supported by 
Goddu et al. (2007) who compared the existing health care waste management practices in a general 
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government hospital in India, with that of the practices in a national health service hospital in England  founded 
that the staff nurses are not aware of the  potential hazards of the material (of  waste)  they were handling. 
 The findings  of the present  study  revealed that  none  of the studied nurse  gave correct answers related to  
methods  used for proper disposal of waste and  while few of them gave correct answers related to  segregation, 
collection,  storage  and transport  of health care waste  in the pre test. This has significantly improved after 
implementing of the program in the immediate post –program and in the follow-up tests. The present study 
findings disagree with the result reported by Singh et al.  (2002) who found that less than half of staff nurse 
were aware of methods of treatment & disposal of biomedical waste before implementation of the program.  
This scores has significantly improved after implementation of the program. Also Patil and Pokhrel (2005) 
found that the process of segregation, collection, transport, storage and final disposal of infectious waste was 
done in compliance with the standard procedures. It was also found that the non-infectious waste was collected 
separately in different containers and treated as general waste.  Similarly Shafee et al. (2010) who assess the 
knowledge, attitude and practices of paramedical workers regarding biomedical waste management, founded 
that the nurses had a better attitude & knowledge toward separation of wastes (99.5%), proper disposal (98.7%) 
and implementation of rules (98.3%). 
 In the present study, The finding revealed that the mean scores of nurses knowledge about the necessary 
equipment use for waste management, supervision  during management of health care waste, allocated  budget  
for health care waste management system, maintenance of waste management equipment, register & daily 
report  for the waste management in hospital & availability of posters  for  safe waste handling in each 
department were low in the pre test, This results  may be due to  the health authorities and hospital managers 
who do not accept sufficient responsibility for the  medical  waste due to  lack of awareness regarding  the 
hazards of medical waste. The hospital included in the study have a waste management officer, but their 
function is nil because of the absence of effective training for the staff.  This score has significantly improved 
after implementation of the program. As regard to Kumar (2000) who evaluated biomedical waste management 
in general hospital, founded that the absence of waste management due to insufficient financial resources and 
poor control of waste disposal. Furthermore, Soliman (2004) found that no special budget and incentives were 
allocated for waste management reported by nurses, while few of nurses have agreed about the presence of 
immediate repair of equipment, about half of them reported having supervision of waste management by senior 
infection control nurse and about one third of them have reported the availability of supplies and equipment use 
in waste management. In addition, Abah and Ohimain (2011) assessed the current practices and commitment to 
sustainable healthcare waste management in a tertiary healthcare facility, the researchers observed that 
instructive posters on waste segregation were not on display anywhere in the health facility. 
 Regarding occupational health and safety measures, the mean score of nurses knowledge was 5.09 in the 
pre test. This score has significantly improved after implementation of the program. Furthermore, the WHO 
(2010) has emphasized that occupational health and safety committee and infection control committee should 
cooperate on the task to set-up, implement, and evaluate a comprehensive health surveillance program for the 
health care workers. 
 The findings of the present study showed that all nurses had inadequate practices in most areas of waste 
management before the implementation of the educational training program. This findings could be explained 
by the fact that  unavailability of instructional handouts, lack of training courses and programs,  inadequate 
supplies, lack of supervision, lack of incentive for safe waste management, nurses  do not think  biomedical 
waste management as an important prerequisite for a good patient care service, some also felt that this is not 
their duty to find out whether or not such a system exists and that biomedical waste management is the 
responsibility of the administration and sanitary staff not the nurses. After the implementation of the program, 
there were significant improvements with the number of participants who achieved adequate score in the post 
and follow–up periods (99.3%, % respectively). This is most likely due to the effect of the educational 
program. There were no staff development programs, and no new policies were implemented in the unit during 
the study time. These findings were supported by Lewise et al. (2004) who stated that good practice is the result 
of theoretical understanding that helps nurses to acquire new skills. Also Mostafa  et al. (2007) who  assessed 
the knowledge & practice related to waste management among doctors, nurses & housekeepers  at  Al-
Mansoura university hospital & to design and validate a waste management protocol for health team in these 
settings,  revealed that  inadequate  nursing practices in most areas of waste management. As well El-Sharkawy 
(2009) who found that after the program implementation all attendants (internship physicians) (100%) correctly 
describe skills needed for dealing with hazardous wastes. Furthermore Nirupama et al. (2009) who have stated 
that 45.4% of nurses are practicing/following biomedical waste management rules. While this finding disagree 
with Shafee et al. (2010) showed that all nurses (100%) were practicing health care waste according to the rules. 
 Regarding  precaution & safety measures that nurses follow  when handling of health care waste, the 
present study revealed that  the  majority of nurses  wear  gloves  75.6%, low percent of them use alcohol based 
antiseptic hand rub after removing gloves & wash hand (19.2% & 12.8%) respectively, while non of nurses  
wear gown, face mask and protective eyewear in the pre test. These findings were related to the environment, 
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for example, there are no sinks inside patients room to wash hands, also be attributed to lack of knowledge of 
nurses about important of wash hand & wear of personal protective clothing that due to lack of training courses 
and programs about infection control, lacks of disposal supplies and protective barriers, which may not 
encourage nurses to use a protective barriers. In the post and follow up test, these percents increased 
significantly except in the item related to use of protective eyewear the percent still zero due to unavailability of 
protective eyewear in the hospital. These explanations are supported by the study findings, which reveled low 
percent of nurses knowledge regarding precaution & safety measures that follow in handling of health care 
waste & wear of personal protective clothing in the pre test. This percent improved after implementation of the 
program. This result agreed with Hassan et al. (2004) who found that the staff nurses had low frequency of 
correct practice regarding hand washing & use of protective barriers in the pretest, frequency increased at post 
test. Also Goddu et al. (2007) found that the staff nurses were handling the waste with appropriate health and 
safety measures by using impervious gloves. As well, Ibrahim (2009) assess the quality of care in Cairo 
university hospital, Egypt and revealed that wearing gloves and hand washing are two areas of weakness that 
need more training among staff nurses.  While the finding of the present study contrast  with two studies 
implemented by El-Awady (2008) who assess the compliance universal precaution among nurses and laboratory 
technician in Mansoura international specialized hospital and Mohamed (2009) who assess of nurses 
performance related to nosocomial infection prevention in kidney dialysis unit at Damietta city;  they found that  
the majority of  nurses  wash  their hands after dealing with blood or patient body secretion & after using 
infected equipment. As regard, Potter and Perry (2009) stated that the hand washing is the most basic and 
effective infection control measures that prevents and controls the transmission of infectious agents. The author 
added that the barrier precautions are used to minimize the risk of exposure to blood and body fluids. Barrier 
precautions consist of using personal protective equipment, such as masks, gowns, and gloves, to create a 
barrier between the person and the microorganism that prevents transmission of the microorganism. 
 The  present study  show  that  the  practice  mean scores of nurses  regarding segregation&  collection of  
waste  was low  in the  pre test, This is  due to improper segregation at the site of origin, unavailability of 
appropriate technologies, inadequate finances& a lack of waste management training and improved  after  
implementation  of the program  in post test and follow up test. However the total scores in the follow up have 
declined, however, but were statistically higher than the pre – test scores. These explanations are supported by 
the study findings, which reveled low of nurses knowledge regarding segregation & collection of waste in the 
pretest. This percent improved after implementation of the program.  The present study findings agree with the 
result reported by Rasheed et al. (2005) who studied the hospital waste management in the teaching hospitals of 
Karachi, it was observed that 25% hospitals were segregating sharps, pathological waste, chemical, infectious, 
pharmaceutical and pressurized containers at source. Similarly Shafee et al. (2010) found that (50.5%) of nurses 
subjects collected waste into colour coded bags, segregation and separation of plastic waste was done better by 
the nurses (50.4%). In the same respect, Yadavannavar et al. (2010) mentioned that bio-medical waste (BMW) 
collection and proper disposal has become a significant concern for both the medical and the general 
community. 
 This study revealed that the mean score of  nurses  practice  related to use of  chemical buckets,  red bags, 
& use of nursing trolley was low in the pre test,  may be due to lack of ongoing  in-service training program 
about waste management in their hospital, low  perception of  the importance of waste management and hazards  
of hospital waste among nurses. The percent improved after implementation of the program in posttest and 
follow up test. However, it notices that the mean score of  their practice  related to  sharp box & black bags was  
better than the above three areas but still low in the pre test & improved after  implementation  of the program. 
These explanations are supported by the study findings, which reveled low of nurses knowledge regarding 
chemical buckets, red bags, & use of nursing trolley, sharp box & black bags in the pre test. This percent 
improved after implementation of the program. As regard Boss et al. (2009) found that red colored bags were 
rarely used while the rules mandate that sharps be disinfected in a solution of bleach and deformed or crushed & 
placed in a metal box. This box, when full, is to be kept in the red bag for final disposal but the investigators 
found that the sharps were not collected as required that leading to injuries during collection& transportation.  
 In support of the foregoing explanations regarding deficient nurses knowledge and practice, the current 
study has revealed that almost all of the participant nurses had not attended any related training program. These 
were attributed to lack of available training material & the cost of training. This is in line with the WHO (2005)  
stressed the overall aim of training is both to create a competent workforce and develop awareness of the health, 
safety and environmental issues relating to healthcare waste management, and how these can affect nurses  in 
their daily work. This  result is consistent with findings  presented in previous study reported by Singh et al. 
(2002) who  assessed the knowledge and practices of the nurses in biomedical waste management, before and 
after administration on information booklet, the  researcher found  that  non of nurses had received any special 
training/ short-term course on biomedical waste management. However  the finding of the present study  
opposed by study results  with Ullah and  Khan (2011)  proposed  a health care waste management model  for 
the safe disposal of healthcare waste, they  revealed that about 40% of the health care facilities  had training 
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program about waste management for staff nurses. Marquis and Huston (2009) stated that an adequate 
orientation program minimizes the likelihood of rule violation & confusion, fosters the feelings of belonging, 
motivation, and enhances the moral state of the new employee. In addition, Cherry and Jacob (2011) mentioned 
that orientation programs are required for unprepared new nurses to avoid stress and frustration in the work 
place and to help them gain necessary skills and confidence. 
 The present study findings revealed a statistically significant correlation between nurse knowledge and 
practice scores. Also, the knowledge & practice scores have statistically significant correlation with the unit of 
work, while there is a statistically significant correlation between the practice score and the educational 
qualification. This may be due to the investment of time and effort by participants by attending the training 
program did result in improvements in both knowledge and practice. Perhaps because, this study was the first 
intervention study for nurses in that setting. This is in line with Hussein (2011) who found that there was 
significant positive correlation between nurses knowledge and performance throughout the training program. 
Also, Sarma et al. (2011) found that the nurses with good knowledge, however, practice percentage is also very 
high. The same author shows that nurses with a higher level of education have a greater awareness of the 
national and international activities on biomedical waste management. 
  
Conclusion: 
 
 The study findings pointed to upgrading nurse’s knowledge and practice in relation to management of 
health care waste. The results showed a statistically significant improvement in nurses knowledge and practice 
about health care waste management after implementation of the program. The present study findings revealed a 
statistically significant correlation between nurse knowledge and practice scores.  Also, the knowledge& 
practice scores have statistically significant correlation with the unit of work, while there is a statistically 
significant correlation between the practice score and   the educational qualification. 
 
Recommendation: 
 
1. In the light of the foregoing the following recommendations are suggested. 
2. Orientation programs are recommended to provide newly appointed nurses with enough   information and 
training relevant to waste management. 
3. Continuous assessment of nurses knowledge and practice toward waste management in hospital is essential 
to identify nurses training needs. 
4. Based on analysis of the results of assessment, continuous in-service programs and refreshing courses 
should be conducted for all staff nurses to fill the deficiency of their knowledge and practice. 
5. A close monitoring, systematic supervision and quality assessment of healthcare waste management to 
ensure the application of safety regulations in waste handling continuously. 
6. Establishment of   waste management auditing system. 
7. Propose to nursing faculty at Mansoura University an additional curriculum on healthcare waste   and its 
management. 
8. The availability of essential supplies, such as color-coded plastic bags and puncture- resistant containers is 
necessary. 
9. Healthcare waste management duties must be including in the job description of the staff nurses. 
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