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Abstract 

Background: Improper management of infectious waste is associated with various occupational infections and 

injuries. Among healthcare workers, waste handlers have the highest incidence of exposure to biomedical waste. 

Limited knowledge toward handling healthcare waste is a major cause for improper handling of healthcare waste. 

The objective of this study was to measure the level of hospital waste handlers’ knowledge of healthcare waste 

management and identify factors associated with their level of knowledge  

Methods: An institutional-based cross-sectional study was conducted among waste handlers at Gondar University 

Hospital, Ethiopia from May to June 2017. A stratified sampling technique was used to select 152 study 

participants. Face-to-face interviews were conducted using structured questionnaires to collect data from 

respondents. The data was analyzed using logistic regression model to identify influencing factors on the level of 

knowledge of waste handlers on healthcare waste management. 

Results: A total of 152hospital waste handlers participated in this study. The proportion of waste handlers who 

had a good knowledge of healthcare waste management at Gondar University Hospital was48%.The findings of 

the study indicated educational level, working department and work experience as factors that were significantly 

associated with hospital waste handlers’ level of knowledge about healthcare waste management in the hospital. 

Conclusion: Waste handlers working at Gondar University Hospital exhibit low levels of knowledge about health 

care waste management compared to other developing countries. Educational level, working department and work 

experience were influencing factors on hospital waste handlers’ level of knowledge about health care waste 

management. [Ethiop. J. Health Dev. 2018;32(4):243-248] 
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Introduction 

Healthcare waste is produced from the diagnosis, 

treatment or immunization of human beings in 

healthcare institutions and nursing homes, and also 

includes waste produced from work conducted in 

animal research laboratories (1). Unlike other wastes, it 

requires special handling due to its hazardous nature, 

since it poses severe occupational health hazards, and 

could cause public health problems and environmental 

pollution if handled improperly (2-4). 

 

Most of the waste produced in healthcare institutions is 

non-hazardous. According to the World Health 

Organization (WHO), only 10-25% of hospital waste is 

infectious (1). Globally, it is estimated that 0.5-2.0 kg 

of healthcare waste is generated per bed per day (5). 

Generally, low- and middle-income countries produce 

lower amounts of healthcare waste than high-income 

countries (6-8). However, improper handling and 

management of healthcare waste leads to the 

generation of an increased proportion of hazardous 

waste (9). 

 

Improper management of infectious waste is associated 

with various occupational infections. Common 

infections includes hepatitis B and C, typhoid, cholera, 

tuberculosis, skin infections, respiratory infections and 

HIV/AIDS (10, 11). 

 

All healthcare workers are exposed to healthcare waste, 

although some groups of workers are more exposed 

than others, increasing the risk to their health (12). 

Health workers who spend most of their time with 

patients, such as nurses and waste handlers, are at high 

risk of exposure from biomedical waste. Research 

reveals that of all healthcare workers, waste handlers 

have the highest incidence of exposure to biomedical 

waste (12, 13). Moreover, even in developed countries, 

such as the USA, cleaning staff have been found to 

have higher numbers of bacterial infections (14) and 

higher rates of occupational injuries than other 

healthcare workers (15). 

 

Healthcare staff’s knowledge about health care waste is 

critical to ensure that it is properly handled (16).  Low 

level of knowledge toward waste management in 

hospitals are a cause for improper handling of 

healthcare waste (17). Mismanagement of medical 

waste due to low levels of knowledge among health 

care workers may also have serious health effects on 

the environment in terms of air, water and land 

pollution (5). 

 

This research aimed to measure hospital waste 

handlers’ knowledge on the health care waste 

management, as well identifying factors associated 
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with their level of knowledge. Accordingly, the 

research team devised 16questions designed to assess 

waste handlers’ knowledge of the health care waste 

management at Gondar University Hospital; adopted 

from Ethiopian Health Care Infection Prevention 

Guideline. Those who answered 12 to 16(75%) of the 

questions correctly were classified as having ‘good 

knowledge’; those who answered fewer than 12 

correctly were classified as having ‘poor knowledge’. 

 

Methods 

Aim of the study: The objective of this study was to 

measure hospital waste handlers’ level of knowledge 

about healthcare waste management and to identify 

factors associated with their level of knowledge. 

 

Study design: An institutional-based cross-sectional 

study was employed to conduct this research. 
 

Study area and period: The study was conducted at 

University of Gondar Hospital from May to June 2017. 

University of Gondar Hospital is located in the north-

west of Ethiopia, about 750km from the capital city, 

Addis Ababa. It is a central referral hospital for the 

North Gondar administrative region, serving 

approximately 5 million people. About 0.62kg/bed/day 

of healthcare waste is produced from the inpatient 

department; from the outpatient department, 

0.32kg/patient/day of waste is produced. In both cases, 

just under 54% of the waste produced is hazardous(18). 

Currently, a total of 170 waste handlers work in the 

housekeeping and waste handling sections of the 

hospital. 
 

Sample size and sampling technique: The sample size 

was determined using single proportion reduction 

formula, as follows: a population proportion of 50%, 

margin of error of 4%, confidence interval of 95%. The 

resulting study sample was 152 hospital waste 

handlers. Stratified sampling technique was used to 

incorporate knowledge differences among workers in 

different hospital departments. 
 

Data collection tools: Face-to-face interviews were 

conducted using structured questionnaires in order to 

determine waste handlers’ level of knowledge of their 

healthcare waste management, as well as identify their 

Socio-economic, work environment and behavioral 

characteristics. 

Data quality control: Data collectors and supervisors 

received two days’ training on procedures and 

techniques of data collection. Prior to the start of the 

data collection process, the data collection tools were 

pre-tested at Debark District Hospital. In addition, 

continuous and strict supervision was carried out 

during the data collection process. 
 

Ethical considerations: Before data collection, ethical 

approval and ethical clearance was obtained from the 

Institutional Review Board of the College of Medicine 

and Health Sciences, University of Gondar. Verbal 

consent was sought from each respondent after 

explaining the purpose and objectives of the study. 

Confidentiality was assured for information collected 

from study participants. Privacy was also ensured 

during the interviews and the right to quit at any time 

during the data collection. 
 

Data processing and analysis: Data were entered using 

Epi-Info version 7.1, and SPSS (Statistical Package for 

Social Sciences) for Windows version 20.0 was used to 

clean and prepare the data for the purpose of binary 

logistic regression analysis. Ap-value of less than 5% 

was used to declare association factors with the level of 

knowledge about the health care waste management 

system. 
 

Results 

Status of waste handlers’ knowledge of the healthcare 

waste management: Seventy-three(48%) hospital 

waste handlers displayed that they had a good 

knowledge about the management of waste at 

University of Gondar Hospital. 
 

Socio-demographic characteristics: The majority of 

waste handlers in this study were females (68.4%), 

between the ages of 18 to 28 years old. About 23.7% of 

respondents had completed primary school education 

and more than half (54.6%) had less than three years of 

work experience (Table 1). 

 

Behavioral characteristics of respondents: Almost all 

the respondents use personal protective equipment 

(PPE) at work (91.4%) and handle safety boxes 

properly (90.1%). However, a significant proportion of 

respondents (40.8%) admit working during night shift 

causes them to feel fatigued (Table 2). 
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Table 2: Distribution of behavioral characteristics of waste handlers at Gondar University  
Hospital (n=152). 

Variables  Number % 

Night shift 
No 
Yes 

 
36 

116 

 
23.7 
76.3 

Sleeping problem from night shift 
No 
Yes 

 
90 
62 

 
59.2 
40.8 

Investigation of workplace before work 
No 
Yes 

 
61 
91 

 
40.1 
59.9 

PPE usage 
No 
Yes 

 
13 

139 

 
8.6 

91.4 
Segregation practice 

No 
Yes 

 
51 

101 

 
33.6 
66.4 

Proper use of safety box 
No 
Yes 

 
15 

137 

 
9.9 

90.1 

 

Work environment of respondents:  About two-thirds 

of respondents (66.4%) revealed the availability of 

training regarding waste management to waste 

handlers. In addition, the majority of respondents 

(73.7%) disclosed that they have additional 

responsibilities provided by their respective department 

heads other than working as a janitor at the hospital 

(Table 3). 

 
Table 3: Distribution of work environment characteristics for waste handlers at] Gondar  
University Hospital (n = 152). 

Variables  Number % 

Availability of training for regular workers 
No 
Yes 

 
51 

101 

 
33.6 
66.4 

Availability of training for new workers 
No 
Yes 

 
52 

100 

 
34.2 
65.8 

Additional workload for waste handlers 
No 
Yes 

 
112 

40 

 
73.7 
26.3 

Safe work culture 
No 
Yes 

 
45 

107 

 
29.6 
70.4 

Psychological support from department heads 
No 
Yes 

 
79 
73 

 
52.0 
48.0 

Availability of waste management plan 
No 
Yes 

 
52 

100 

 
34.2 
68.2 

 

 

Factors associate with waste handlers’ knowledge of 

waste management:  Those respondents with diplomas 

are 12.7 times more likely to have good knowledge of 

how to manage waste compared with those waste 

handlers with only primary-level educational status 

(AOR =12.7; 95%CI: 7.64-19.8).  

 

Moreover, waste handlers with 4 to 6 years of work 

experience are 3.8 times more likely to have good 

knowledge than those waste handlers with 3 years’ 

work experience or less (AOR = 3.8, 95% CI:1.2-11.9). 

Those waste handlers who work in the pediatrics 

department are6.7 times more likely to have good 

knowledge of waste management than those who work 

in the outpatient department (AOR =6.7; 95% CI:1.20-

14.82) (Table 4). 
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Table 4: Logistic regression of waste handlers’ knowledge of hospital waste management and associated 
factors(n=152). 

Variables Waste handler’s knowledge of  
Waste Management 

Crude OR 
(95%CI) 

Adjusted OR  
(95%CI) 

Good Poor   

Sex 
Male 17(35.4%) 31(64.6%)  1.00 

Female 61(58.7%) 43(41.3%) 2.59(1.27-5.25)* 2(0.37-10.1) 

Marital status 

       Single 49(57%) 37(43%)  1.00 
Divorced 3(18.8%) 13(81.3%) 4.7(1.2-8.5)* 2.8(0.43-18.1)  

Married 26(52%) 24(48%) 5.74(1.5-9.63)* 3.4(0.9-14.68)  

Educational level 
      Primary school 6(16.7%) 30(83.3%)  1.00 
      Secondary school 44(55.4%) 37(45.7%) 3.8(0.88-16.3)  5.9(2.23-15.8)  

      Diploma 28(80%) 7(20%) 20(15.3-28.2)* 12.7(7.64-19.8)* 

Work department 

Outpatient 6(40%) 9(60%)  1.00 
Medical 2(15.4%) 11(84.6%) 0.27(0.04-1.65) 0.43(0.04-4.24) 

Surgical  4(36.4%) 7(63.6%) 0.85(0.72-4.26) 0.48(0.05-3.98) 
Gynecology and 
obstetrics 

11(47.8%) 12(52.2%) 1.37(0.36-5.13) 3.1(0.57-19.9) 

Hospital offices 36(64.3%) 20(35.7%) 2.7(0.83-8.6) 2.6(0.61-11.1) 
Medical laboratory 1(11.1%) 8(88.9%) 0.187(0.18-1.91) 0.21(0.01-3.0) 
Pediatrics 18(72%) 7(28%) 3.8(0.99-14.92) 6.7(1.20-14.82)* 

Work experience 
<3 years 39(47%) 44(53%)  1.00 
4–6 years 31(63.3%) 18(36.7%) 1.9(0.94-4.0)* 3.8(1.2-11.9)* 
 ≥ 7 years 8(40%) 12(60%) 0.75(0.28-2.03) 0.34(0.05-2.26) 

Alcohol drinking habit 
Yes 14(29.2%) 34(70.8%) 0.26(0.12-0.54)** 1.96(0.62-6.2) 
No 64(61.5%) 40(38.5%)  1.00 

Working during night  
shift causes fatigued 

Yes 38(61.3%) 24(38.7%) 1.98(1.02-3.82)* 0.67(0.24-1.81) 
No 140(44.4%) 50(55.5%)  1.00 

Psychological support 

Yes 50(68.5%) 23(31.5%) 3.96(2.1-7.8)**  0.37(0.13-1.06) 
No 28(35.4%) 51(64.6%)  1.00 

Safe work culture 
Yes 68(63.6%) 39(36.4%) 6.1(2.73-13.66)** 0.53(0.15-1.92) 
No 10(22.2%) 35(77.8%)  1.00 

Availability of training   

Yes 43(42.6%) 58(57.4%) 0.34(1.66-0.69)* 1.1(0.14-9.12) 
No  35(68.6%) 16(31.4%) 1.00 

Note: 1.00 =Reference;* Significant at p-value <0.05; ** Significant at p-value <0.01 
 

Discussion  

From this research, we established that 48% of hospital 

waste handlers at the Gondar University Hospital have 

a good level of knowledge about healthcare waste 

management. This finding is comparable with similar 

research done in Hawassa (Ethiopia), Cameroon, 

Dhaka (Bangladesh), Pakistan, Gaza (Palestine) and 

various Indian hospitals (13, 19-22). However, this 

proportion is lower compared to the level of knowledge 

held by hospital waste handlers in Dakar and Kenya 

hospitals (23, 24). In general, healthcare workers in 

developing countries show poor knowledge about how 

to handle medical waste (25). The possible reason for 

the low level of knowledge held by waste handlers at 

Gondar University Hospital might be the lack of 

healthcare waste management training (5, 26), lack of 

knowledge about the healthcare waste management 

system on the part of hospital administration (27), lack 

of strict oversight by hospital administrators (28),and 

lack of motivation on the part of hospital waste 

handlers (29).Still, various research studies suggest that 

a lack of knowledge can be overcome by providing 

training regarding healthcare waste management in 

hospitals (30, 31). 

 

In this study, respondents with a diploma were 12.7 

times more likely to have a good knowledge of waste 

management compared to those waste handlers with 

only primary-level educational status. This finding is 

similar to a study conducted in a medical science 

school in  Iran, a tertiary hospital in Pakistan, and a 

waste management facility in Delhi, India (21, 32-

33).Educational level might not necessarily be 

associated with the knowledge of healthcare waste 

handlers as in a case in a tertiary hospital in South 

India(19). However, this finding is particularly 

important due to the fact that hospital waste handlers 

are usually from low socio-economic backgrounds (32, 

34). Moreover, studies suggests the positive effect of 

educational status in terms of improving hospital waste 
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handlers’ knowledge of healthcare waste management 

(35). 

 

Similarly, waste handlers with 4 to 6 years of work 

experience were 3.8 times more likely to have good 

knowledge than waste handlers with fewer than or 

equal to 3 years’ work experience as a janitor. This 

finding is similar to the results of studies conducted in 

selected hospitals in Kenya, tertiary healthcare 

facilities in Pakistan, and of ‘waste scrapers’ in India 

(21, 33, 36).The possible reason for this might be that 

workers with greater experience have a chance of 

undertaking training courses on how to handle 

healthcare waste, or might learn first-hand in their jobs 

about the effects of inappropriate healthcare waste-

handling practices. However, it is worth noting that 

there is at least one research study which indicates that 

work experience has no direct association with waste 

handlers’ knowledge about healthcare waste 

management (37). 

 

Those waste handlers who work in the pediatrics 

department at University of Gondar Hospital were 6.7 

times more likely to have a good knowledge of waste 

management than those who work in the outpatient 

department. This finding is similar to a study carried 

out in a Pakistan teaching hospital, indicating that there 

is a difference in knowledge about the management of 

healthcare waste across hospital departments (38). This 

might be due to the managerial practice of stationing 

newly recruited and inexperienced janitorial staff in the 

outpatient department, where there is high patient 

turnover that results in high hospital waste generation.  

 

Conclusion: 

Waste handler sat Gondar University Hospital exhibit 

lower levels of knowledge compared to equivalent staff 

in hospitals in other developing countries. 

 

In the current study, educational level, working 

department and work experience were influencing 

factors for waste handlers’ level of knowledge about 

how to handle and manage healthcare waste.  

 

Authors’ contributions: DHC participated in the 

conception and design of the study, data collection and 

analysis, and interpretation of the findings. AD 

participated in the design of the study, interpretation of 

the findings, and preparation of the manuscript. SDW 

participated in data collection, and analysis and 

interpretation of the findings. 

 

Acknowledgments: We would like to thank the 

University of Gondar, College of Medicine and Health 

Sciences for providing ethical clearance for his study. 

We would also like to express our gratitude to Gondar 

University Hospital and our study participants. 

 

References 

1. Chartier Y, Drew C, Emmanuel J, Pieper U, Prüss 

A, Rushbrook P, et al. (eds.). Safe management of 

wastes from health-care activities. Switzerland: 

WHO, 2014. 

2. Akter N. Medical waste management: a review. 

Environmental Engineering Program, School of 

Environment, Resources and Development Asian 

Institute of Technology, Thailand. 2000:1-25. 

3. Ahmad K. Pakistan: a cirrhotic state? Lancet. 

2004;364(9448):1843-4. 

4. Mathur P, Patan S, Shobhawat AS. Need of 

biomedical waste management system in hospitals 

– An emerging issue – A review. Current World 

Environment. 2012;7(1):117-24. 

5. Hakim ST, Nadeem SG, Tayyab SMH, Kazmi SU. 

Knowledge and awareness of routine biosafety 

measures and proper waste disposal practices 

among healthcare workers in Karachi, Pakistan. 

Applied Biosafety. 2012;17(4):208-12. 

6. Khan S, Mohammad S, Masoodi M, Qureshi W. 

Current practice of bio-medical waste management 

in government medical college associated SMHS 

Hospital, Srinagar, J & K, India. JK Practitioner. 

2004;11(3):206-9. 

7. Fikru T. Assessment of injection safety at health 

facilities in four woredas of Oromia region and 

SNNPR. Report submitted to Injection Safety 

Project, JSI. Addis Ababa, 2004. 

8. Azuike EC, Adinma ED, Nwabueze SA, Azuike 

ED, Mbanuzuru VA, Epundu UU, et al. 

Healthcare waste management: what do the health 

workers in a Nigerian tertiary hospital know and 

practice. Science. 2015;3(1):114-8. 

9. Debere MK, Gelaye KA, Alamdo AG, Trifa ZM. 

Assessment of the health care waste generation 

rates and its management system in hospitals of 

Addis Ababa, Ethiopia, 2011. BMC Public Health. 

2013;13(1):28. 

10. Qaiser S, Arif A, Quaid S, Ahsan T, Riaz K, Niaz 

S, et al. Innovative solution to sharp waste 

management in a tertiary care hospital in Karachi, 

Pakistan. Infection Control & Hospital 

Epidemiology. 2013;34(12):1297-305. 

11. Zhang H-J, Zhang Y-H, Wang Y, Yang Y-H, 

Zhang J, Wang Y-L, et al. Investigation of medical 

waste management in Gansu Province, China. 

Waste Management & Research. 2013;31(6):655-

9. 

12. Girmaye E. Assessment of percutaneous exposure 

incidents and associated factors among health care 

personnel at Gandhi Memorial Hospital, Addis 

Ababa. Addis Ababa University, 2015. 

13. Sarotra P, Medhi B, Kaushal V, Kanwar V, Gupta 

Y, Gupta AK. Health care professional training in 

biomedical waste management at a tertiary care 

hospital in India. Journal of Biomedical Research. 

2016;30(2):168-70. 

14. Sachan R, Patel M, Nischal A. Assessment of the 

knowledge, attitude and practices regarding 

biomedical waste management amongst the 

medical and paramedical staff in tertiary health 

care centre. International Journal of Scientific and 

Research Publications. 2012;2(7):1-6. 

15. Battle LC. Regulation of medical waste in the 

United States. Pace Envtl L Rev. 1993;11:517. 



6     Ethiop. J. Health Dev. 

 

Ethiop. J. Health Dev.  2018;32(4) 

16. Thomas I. Environmental policy and local 

government in Australia. Local Environment. 

2010;15(2):121-36. 

17. Singh R, Kishore J, Mathur R, Mandal K, Puri S. 

The role of an information booklet on bio-medical 

waste management for nurses. Nursing Journal of 

India. 2002;93(12):271. 

18. Tesfahun E, Kumie A, Legesse W, Kloos H, 

Beyene A. Assessment of composition and 

generation rate of healthcare wastes in selected 

public and private hospitals of Ethiopia. Waste 

Management & Research. 2014;32(3):215-20. 

19. Shivalli S, Sowmyashree H. Occupational 

exposure to infection: a study on healthcare waste 

handlers of a tertiary care hospital in South India. 

The Journal of the Association of Physicians of 

India. 2015;63(11):24-7. 

20. Narang RS, Manchanda A, Singh S, Verma N, 

Padda S. Awareness of biomedical waste 

management among dental professionals and 

auxiliary staff in Amritsar, India. Oral Health and 

Dental Management. 2012;11(4):162-8. 

21. Kumar R, Samrongthong R, Shaikh BT. 

Knowledge, attitude and practices of health staff 

regarding infectious waste handling of tertiary care 

health facilities at metropolitan city of Pakistan. 

Journal of Ayub Medical College, Abbottabad. 

2013;25(1-2):109-12. 

22. Tabash MI, Hussein RA, Mahmoud AH, El-Borgy 

MD, Abu-Hamad BA. Impact of an intervention 

programme on knowledge, attitude and practice of 

healthcare staff regarding pharmaceutical waste 

management, Gaza, Palestine. Public Health. 

2016;138:127-37. 

23. Ndiaye M, El Metghari L, Soumah MM, Sow ML. 

[Biomedical waste management in five hospitals in 

Dakar, Senegal]. Bull Sco Pathol Exot. 

2012;105(4):296-304. 

24. Njiru MW, Mutai C, Gikunju J. Awareness and 

practice on biomedial waste management among 

health care personnel in Kenyatta National 

Hospital. East African Medical Journal. 

2013;90(2):52-8. 

25. Yadavannavar M, Berad AS, Jagirdar P. 

Biomedical waste management: a study of 

knowledge, attitude, and practices in a tertiary 

health care institution in bijapur. Indian Journal of 

Community Medicine. 2010;35(1):170-1. 

26. Rasheed S, Iqbal S, Baig LA, Mufti K. Hospital 

waste management in the teaching hospitals of 

Karachi. JPMA. 2005;55:192. 

27. Khan MR, Fareedi F, Rashed B. Techno-economic 

disposal of hospital wastes in Pakistan. Pak J Med 

Res. 2006:41-5. 

28. Singru SA, Banerjee A. Occupational exposure to 

blood and body fluids among health care workers 

in a teaching hospital in Mumbai, India. Indian 

Journal of Community Medicine. 2008;33(1):26. 

29. Abebe S, Raju R, Berhanu G. Health care solid 

waste generation and its management in Hawassa 

Referral Hospital of Hawassa University, 

Southern, Ethiopia. International Journal of 

Innovative Research and Development. 2017;6(5). 

30. Kumar R, Somrongthong R, Ahmed J. Impact of 

waste management training intervention on 

knowledge, attitude and practices of teaching 

hospital workers in Pakistan. Pakistan Journal of 

Medical Sciences. 2016;32(3):705. 

31. Kumar R, Shaikh BT, Somrongthong R, Chapman 

RS. Practices and challenges of infectious waste 

management: a qualitative descriptive study from 

tertiary care hospitals in Pakistan. Pakistan Journal 

of Medical Sciences. 2015;31(4):795. 

32. Lakbala P, Lakbala M. Knowledge, attitude and 

practice of hospital staff management. Waste 

Management &Research. 2013;31(7):729-32. 

33. Makkar N, Chandra T, Agrawal P, Bansal H, 

Singh S, Anand T, et al. Evaluating awareness and 

practices pertaining to radioactive waste 

management among scrap dealers in Delhi, India. 

PloS One. 2014;9(3):e91579. 

34. Haylamicheal ID, Desalegne SA. A review of 

legal framework applicable for the management of 

healthcare waste and current management 

practices in Ethiopia. Waste Management & 

Research. 2012;30(6):607-18. 

35. Prüss A, Giroult E, Rushbrook P, (eds.). Safe 

management of wastes from health-care activities, 

Geneva, World Health Organization, 1999. 

36. Muthoni MS, Nyerere AK, Wangari CN. 

Assessment of level of knowledge in medical 

waste management in selected hospitals in Kenya. 

Applied Microbiology. 2016;2(124). 

37. Hakim S, Mohsen A, Bakr I. Knowledge, attitudes 

and practices of health-care personnel towards 

waste disposal management at Ain Shams 

University Hospitals, Cairo/Connaissances, 

attitudes et pratiques des membres du personnel de 

sante au sujet de la gestion de l’elimination des 

dechets au centre hospitalier universitaire d’Ain 

Shams au Caire. Eastern Mediterranean Health 

Journal. 2014;20(5):347. 

38. Kumar R, Somrongthong R, Shaikh BT. 

Effectiveness of intensive healthcare waste 

management training model among health 

professionals at teaching hospitals of Pakistan: a 

quasi-experimental study. BMC Health Services 

Research. 2015;15:81. 

 

 

 

 


