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Abstract----This research aims to investigate the waste 

management practices used by hospitals in the governorate of Jenin 

in Palestine. It was found that the mean percentage of the hazardous 

waste component in Jenin’s hospitals reached 43.2% of the total 

solid waste with a range between 31.2% and 43.6%. The rest was 

general waste similar to the household waste. The study finding 

results showed that the distinction between wastes was not according 

to fixed rules and standards. This study recommends that there 

should be cooperation and concerted efforts between all stakeholders 

for improving the current hospital waste management system. 
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I. INTRODUCTION 

Medical waste (MW) is a material that consists mainly of 

solid and/or liquid waste. According to The World Health 

Organization (WHO) (2006), MW generated by health-care 

activities that can include a wide range of materials, such as 

used syringes and needles, body parts, soiled dressings, 

chemicals, pharmaceuticals, diagnostic samples, blood, 

medical devices and radioactive materials. Variable 

definitions of MW exist in other parts of the world too [1, 2]. 

MW has different sources and it is mainly produced in the 

treatment, prevention, diagnosis, or research of human and 

animal disease. Each year, huge quantities estimated in 

millions of tons of medical waste are produced by healthcare 

facilities through the world [3-7].  Developed countries 

produce much more        medical waste than developing 

countries due to the technology used in the different 

healthcare centers making medical waste a critical problem 

which needs more attention  [8, 9]. 

    There is a strong epidemiological evidence that the main               

concern of infectious hospital waste is the transmission of HIV 

virus and, more often, of Hepatitis B or C virus through 

injuries caused by syringe needles contaminated by human 

blood, as reported by many authors [10-14]. The main people 

that are directly exposed to risk are those working at medical 

care centers, especially nurses, followed by other hospital 

workers and by waste management operators outside the 

hospital [15].  

   This study aims to review and assess the reality of medical 

waste management practices at hospitals in the district of Jenin 

in the northern West Bank of Palestine, and determine the 

amount of medical waste generated by these hospitals. 
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II. METHODOLOGY 

 A questionnaire was prepared and disseminated to medical 

staff in hospitals. The questionnaire included social and 

economic aspects, the extent of knowledge about medical 

waste in terms of risks and diseases that can be transmitted as a 

result of medical waste management, components, trends 

toward separation of medical waste, in addition to many other 

issues.  

The second part of this study was the measurement of 

generated solid waste and its components resulting from the 

three hospitals. Solid waste was divided into two categories: 

general and medical (hazardous) wastes. The measurement 

included both the weight of general and medical wastes 

resulting from the three hospitals in the study area, and that 

was for 7 consecutive days in each section of hospital. 

III. RESULTS AND DISCUSSION 

     A. Types Of Medical Waste Generated By Hospitals 

There are different types of generated solid hospital wastes, 

ranging from infectious and pathological, sharps, 

pharmaceuticals, radioactive, and wastes containing toxic 

heavy metals. It is noted that 48.7% of the medical personnel 

have reported that hospitals produce non sharp infectious waste 

permanently as shown in Table 1. It is noted that the highest 

percentage (82.9%) of the medical staff reported that sharp 

wastes are permanently generated at hospitals. Sharp wastes 

include hypodermic needles, scalpel blades, Pasteur pipettes, 

broken glass, glass slides, and other things that may cause the 

injuries to hospital staff and outsiders. 
 

TABLE I 

TYPES OF MEDICAL WASTES GENERATED BY HOSPITALS 
Question Answer (%) 

Yes 

always 

Sometimes No  I do not 

know 

Does the hospital generate 

infectious waste? 

48.7 42.1 2.6 6.6 

Does the hospital generate 

pathological waste? 

30.7 45.3 17.3 6.7 

Does the hospital generate 

sharps waste? 

82.9 13.2 3.9 - 

Does the hospital generate   

pharmaceutical waste? 

45.3 37.3 8.0 9.3 

Does the hospital generate   

radioactive waste? 

53.3 29.3 10.7 6.7 

Does the hospital generate 

solid wastes   with a high 

content of heavy metals? 

28.4 32.4 13.5 25.7 

Does the hospital generate   

liquid medical waste? 

60.0 29.3 4.0 6.7 
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B. Handling Medical Waste Within Hospitals 

Only 34% of the medical personnel in hospitals who have 

been interviewed reported that they have written instructions 

on how to deal with medical waste, while about 66% of them 

reported that there were no such instructions.  This is 

incompatible with the importance and necessity of the 

existence of special instructions to deal with medical waste 

ingredients different needles and syringes used, refills 

contaminated, wraps suspected of being contaminated fluids 

or infectious substances, the use of special sharp boxes, and 

the use of bags with distinctive colors of medical waste 

infectious them and dangerous. 

The lack of yellow bags in different sections produces non 

sharp medical waste in hospitals was reported by 45.3% of the 

medical personnel, while only 34.7% of them reported the 

availability of yellow bags on permanent basis.  It is 

necessary to provide yellow colored plastic bags with 

appropriate sizes to suit the amount of medical waste 

produced, and the presence of international symbol for each 

type of waste. 

As for the availability of sharp boxes for the collection of 

sharp medical waste, 93.4% of medical personnel have 

reported the availability of them on permanent basis in the 

relevant sections. This is a positive indicator, as the 

availability of sharp boxes reduces injury of cleaning 

personnel dealing directly or indirectly with medical waste. 

Sharp objects include needles, blades, and scalpels, knives, 

and broken glass, saws, and nails. Such tools are usually 

considered of high-risk, whether contaminated or not. 

Regarding the separation of medical waste from general 

waste, the results indicate that only 42.1% of the medical 

personnel permanently process separation of medical waste 

from general waste, while 26.3% of them reported that they 

did not do that. The basic principle is that hazardous waste 

should be separated from the general waste the source, and 

put them inside the bags allocated, and close the bag when it 

is full to two-third and duct tape inside the container, then 

lifted and replaced by a new bag of the same color. 

C. Medical Waste Treatment And Disposal In Hospitals 

As for the treatment of infectious medical waste generated 

from hospitals, only 16.4% of the medical personnel reported 

is already treated, while 26.0% of them reported was not be 

treated, and the majority of them (43.8% do not know whether 

treated or not). It is known that some medical divisions 

produce large quantities of highly contagious waste, and these 

include waste specimens containing liquids and human 

tissues, human parts, feces and waste-related isolated patient. 

So such wastes must be sterilized by autoclaving or chemical 

disinfectants, and then put them in yellow bags before entered 

into the system to get rid of infectious material in the hospital. 

 Hospital wastes generation rates and components 

Solid wastes generated from Jenin district hospitals were 

weighed on a daily basis, and the average quantities of solid 

wastes generated were determined. The average total hospital 

generation rate on an in-patient basis was of 4.66 kg/ in-

patient/day (1.96 kg/bed/day), while the average hazardous 

waste generation rates in all surveyed hospitals was 2.014 kg/ 

in-patient/day (0.85 kg/bed/day) and the average general 

waste generation rates in all surveyed hospitals was 2.65 kg/ 

in-patient/day (1.12 kg/bed/day). The generation rates depend 

upon several factors such as the type of healthcare 

establishment, level of instrumentation, and location.  

Table 7 shows the comparison of hospital waste generation 

rates in different countries. The generation rate in Jenin 

hospitals is between those of Libyan and Saudi Arabian 

hospitals and the developed countries such as France, UK, 

Spain, Canada and USA which generate more than 

developing countries as is the situation in Jenin district 

hospitals. 

Qualitative analysis indicates that the waste mixed with 

infectious wastes has the highest contribution of 50.4% of the 

hazardous hospital waste, while the lowest value for 

Pathological waste was 2.1%. Plastic was the second highest 

contributor with an average value of 28.8% for the three 

hospitals. This high percentage is expected due to the 

widespread use of disposables rather than reusables for 

different purposes (for example; glucose bottles, syringes, 

blood bags, catheters and urine bags). Absorbent cotton items 

and Waste sharps contributed to 15.7% and 3.0% 

respectively of the hazardous hospital waste. It is worth 

mentioning that all components of hazardous hospital waste 

should be handled with precautions due to its hazardous 

nature.  

 
TABLE VII 

COMPARISON OF WASTE GENERATION RATES AT HOSPITALS IN OTHER 

COUNTRIES (SAWALEM ET AL. 2009).                                      
Generation rate 

(kg/patient/day) 

Country 

1.96 Palestine (Jenin district) 

1.1 Saudi Arabia  

1.3 Libya  

2.7 Iran  

3.3 France  

4.4 Spain  

3.3 United Kingdom  

4.1 Canada  

4.4 USA  
      

IV. CONCLUSIONS AND RECOMMENDATIONS 
 

The results showed that the solid waste management 

organization in hospitals is not available with adequate 

equipment and tools, with the absence of strict control and 

records management of solid waste. The results show there is 

no sufficient efforts being made to waste management and the 

current system of management in Jenin district is in dire need 

of immediate attention and improvement. There are 

fundamental problems regarding the management of waste, 

such as the lack of a comprehensive policy and strategy, the 

lack of infrastructure, inadequate knowledge and skills of 

workers in the health sector, and unsound practices of the staff 

involved in the management of hospital waste, which may 

lead to further deterioration of the situation in Jenin, if not 

addressed adequately.  
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