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Abstract: 

Health Care Waste:  According to WHO report, the term healthcare waste is defined as all the waste 

generated by health-care establishments, research facilitates, laboratories, hospitals, clinics, medical 

research centers, pharmaceutical manufacturing plants, pharmacies, blood banks, veterinary healthcare 

centers and home healthcare activities (Prüss et al. 2013; Alhadlaq, 2014) .Objectives: The main 

objectives of this study are to assessment of the medical waste management practices of Al leith Hospital, 

to identify the present medical waste handling practices training and vaccination against hepatitis B at 

the Al leith hospital. Materials and Methods: This is a descriptive cross-sectional study was conducted 

to examine the medical waste management practices was conducted in Al leith hospital in Al leith, KSA 

from March to April 2019. Waste management officers or infection control officers of hospital were 

interviewed, to provide the following data; the number of inpatients administered on a monthly basis, 

vaccination hepatitis B, waste training and the storage area. The questionnaire was designed on the basis 

of the national regulatory framework for medical waste management and the World Health 

Organization’s rapid assessment tool (WHO 2004), observations were made of departments, wards, 

related internal facilities such as storage sites, containers and tools, handling practices of medical staff 

common practices and detailed issues on medical waste management in hospital. SPSS Analysis 
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Analyses of data was performed by the use of Statistical Package for Social Science (SPSS) version.17 

Software. Results: the total waste generation rate in Al leith hospital was about 2.9 kg/bed/day and it 

within the range of WHO, The result revealed that there is designated storage area in Al leith hospital, 

almost all departments 60.0% of the hospital surveyed practiced some sort of medical waste segregation, 

70.0% of the health care staff were immunized against common communicable diseases, while in 3.3%, 

they were not and 26.7% do not remember. The result of our study revealed that there was only 63.3% 

of workers had trained, Conclusion: The results also showed that segregation of various medical waste 

types in the hospital has not been conducted properly. 70.0% of the health care staff were immunized 

against common communicable diseases, while in 3.3%, they were not and 26.7% do not remember. The 

study revealed the need for training and capacity building programs of all employees involved in the 

medical waste management .Recommendation: Improve the properly segregation of medical waste, in 

addition to establishing training programs on proper waste management for all healthcare workers and 

full coverage immunized against common communicable diseases.   
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1. Introduction: 

Hospital Waste:  refers to all waste generated by hospitals including infectious and non-infectious waste 

materials, hazardous and chemicals, biological and non-biological that discarded (Alhadlaq, 2014) . 

Medical Waste: Medical waste is a subcategory of hospital waste and indicates ‘potentially’ infectious 

waste that produced from healthcare facilities (Komilis and Katsafaros 2011; Alhadlaq, 2014) . 

Hazardous Waste:  All materials that make harm to human kind or animals or to the environment as a 

result of their biological, physical, or chemical characteristics (infectivity, sharpness, flammability, 

corrosively, and others) (Diaz and Savage, 2003) . 

Management of healthcare waste is an integral part of infection control and hygiene programs in 

healthcare settings (Soilman and Ahmed, 2007). In another word, healthcare waste management means 

all activities involved in waste generation, segregation, transportation, storage, treatment and final 

disposal. This will confirm that inputs (funds, equipment and facilities and activities) and outputs (safe 

workplaces, healthy environment and healthy workers) for the safe handling and disposal of healthcare 

waste are in place (Muduli and Barve , 2012) .Health care waste can be classified into nonhazardous or 

general waste: The nonhazardous health care is composed of materials similar to those found in domestic 

waste including wool, kitchen wastes, etc., (Mohan, et al., 2012) . 

Hazardous Waste: According to WHO the 10-25% hazardous fractions of total health care waste are 

usually classified into the following waste groups (Chartier, 2014). Infectious Waste:  All wastes 

suspected to contain pathogens in sufficient quantities to cause diseases to humans. It includes discarded 

materials used for the diagnosis, treatment and prevention of disease as dressings, swabs, etc. This group 

also includes liquid waste such as urine, blood and sputum or lung secretions (Alhadlaq, 2014). 

Pathological Waste: Pathological waste includes tissues, blood and other waste from surgery and 

autopsies on patients with infectious diseases. It may also include healthy body parts that are removed 

during a medical procedure or produced during medical research (Pichtel,2005)  .Sharps: Sharps are 

items that could cause cuts or wounds, including needles, scalpels and other blades, knives, saws and 

broken glass. These items are usually considered highly hazardous (Ananth et al.,2010) Hazardous 

Pharmaceutical Waste:  Pharmaceutical waste includes expired, unused and contaminated 

pharmaceutical products, drugs, vaccines and sera that are no longer required, and need to be disposed 

of carefully (Schwartz et al., 2010) Genotoxic Waste: Genotoxic waste is derived from drugs used in 

oncology or radiotherapy units that have a high hazardous mutagenic or cytotoxic effect, vomit or urine 

from patients treated with cytotoxic drugs or chemicals should be considered as genotoxic (Prüss et al. 

2013)  .Chemical Waste: Chemical waste includes discarded chemicals that are generated during 

disinfecting procedures (Alhadlaq, 2014). Chemical waste includes discarded solid, liquid, and gaseous 

chemicals, that are generated during diagnostic and experimental work and from cleaning, housekeeping, 

and disinfecting procedures. Chemical waste may be hazardous (toxic; corrosive; flammable; reactive) 

or nonhazardous which consists of chemicals with none of the above properties (example is sugars and 

amino acids) (Chartier, 2014) .High Content of Heavy Metals: represent a subcategory of hazardous 

chemical waste and are usually highly toxic. Waste with high contents of heavy metals such as cadmium 

or mercury from thermometers or manometer. They are considered as a sub-group of chemical waste but 

they should be treated specifically. (Fu and Wang, 2011) .Radioactive Waste:  Radioactive waste includes 
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gas, liquids and solids contaminated with radio-nuclides whose ionizing radiations have genotoxic 

effects. (Demirbas, 2011) . 

Medical waste generation depends on several factors such as type of health care facilities, hospital 

specialization, available waste segregation options, seasonal variation, the number of hospital beds, and 

proportion of patients treated on a daily basis (Debere et al. ,2013)  .  

 

2. Materials and Methods: 

Study design: This is a descriptive cross-sectional study was conducted to examine the medical waste 

management practices.  

 

Study area and population: This study was conducted in Al leith hospital in Al leith, KSA  

Sampling (sample size & sample technique) 

 

Sample size was calculated using the Slovin’s Formula 

𝑁 =
𝑛

1+ 𝑁𝑒²
  

Where  

n = number of samples needed 

N= population size   

e= margin of error (use 5% or 0.05) 

Data collection method: 

Waste management officers or infection control officers of hospitals were interviewed, to provide the 

following data; the number of inpatients administered on a monthly basis, vaccination hepatitis B , waste 

training and the storage area. The questionnaire was designed on the basis of the national regulatory 

framework for medical waste management and the World Health Organization’s rapid assessment tool 

(WHO 2004), observations were made of departments, wards, related internal facilities such as storage 

sites, containers and tools, handling practices of medical staff common practices and detailed issues on 

medical waste management in hospital. SPSS Analysis Analyses of data was performed by the use of 

Statistical Package for Social Science (SPSS) version.17 Software. 

3. Results: 

Table (1): Show employees gender in Al leith Hospital, Al leith, Saudi Arabia 2019 (N=30). 

Gender Frequency Percent 

male 5 16.7 

female 25 83.3 

Total 30 100.0 

 

Table (2): Show frequently health care waste collected from Al leith Hospital, Al leith, Saudi Arabia 

2019 (N=30). 

Frequency of collection Frequency Percent 

Once a day 24 80.0 

Other 6 20.0 

Total 30 100.0 
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Table (3): Show the type of container was used for sharp waste in Al leith Hospital, Al leith, Saudi 

Arabia 2019 (N=30). 

What type of container is used for sharp waste? Frequency Percent 

Yellow Container 28 93.3 

Red Liner and Box 2 6.7 

Total 30 100.0 

 

 

Table (4): Illustrate segregation of general waste at source in Al leith Hospital, Al leith, Saudi Arabia 

2019 (N=30). 

segregation of general waste at source Number of employees % 

Yes 19 63.3 

No 6 20.0 

Do not Know 5 16.7 

 

 

Table (5): Show availability of temporary storage in Al leith Hospital, Al leith, Saudi Arabia 2019 

(N=30). 

Availability of temporary storage Workers number % 

Yes 19 63.3 

No 3 10.0 

Do not Know 8 26.7 

 

 

Table (6): Show is the healthcare waste handlers get training in waste handling? in Al leith Hospital, Al 

leith, Saudi Arabia 2019 (N=30). 

Is the health care risk waste handlers get training 

in waste handling? 

Frequency Percent 

Yes 19 63.3 

No 11 36.7 

Total 30 100.0 
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Table (7): Show vaccination against hepatitis B among health care personal handling waste in Al leith 

Hospital, Al leith, Saudi Arabia 2019 (N=30). 

vaccination against hepatitis B Frequency % 

Yes 21 70 

No  1 3.3 

Do not Know 8 26.7 

Total 30 100.0 

 

Table (8): Show designated storage area for health care waste in Al leith Hospital, Al leith, Saudi Arabia 

2019 (N=30). 

Is there a designated storage area for health 

care waste at the facility? 

Frequency Percent 

Yes 23 76.7 

No 7 23.3 

Total 30 100.0 

 

Table (9): Knowledge about healthcare waste risk plan among Al leith Hospital Health care workers, Al 

leith, Saudi Arabia 2019 (N=30). 

Knowledge about healthcare waste risk plan Health care workers  

Yes 20 66.7 

No 1 3.3 

Do not Know 9 30.0 

 

4. Discussion: 

A total of 76 questionnaires were sent to hospital in Al leith city, 30 of these surveys were return. 

Normally health care wastes are categorized into two types such as infectious and non-infectious (Saini 

and Dadhwal, 1995). In this study, the term ‘‘medical wastes’’ refers to all types of potentially hazardous 

waste. Infectious waste includes all those medical wastes, which have the potential to transmit viral, 

bacterial or parasitic diseases. It includes both human and animal infectious wastes and waste generated 

in laboratories and veterinary practice.  

The study revealed that the total quantity of waste generated by Al leith hospital is approximately  3500 

kg/month (2.9 kg/bed/day).Is similar the finding in Jasem et al 2007 results (The hazardous wastes 

generation varied between 0.63kg/bed/day at Al-Amiri hospital and 2.28kg/bed/day at Al-Farwania 

hospital. In Japan, the hazardous waste generation rate, on an average, is 0.471kg/bed day, while the net 

medical waste generation rate is between 1.5 and 3.0kg/bed day. In addition, the waste generation rate in 

Kuwait is much lower than that of 4.5kg/bed/day in the USA, 4.0kg/bed/day in Spain, 4.4-6.1kg/bed/day 

in Jordan and 3kg/bed/day in France. However, the average hospital waste generation rates in Mexico, 

Saudi Arabia, Bangladesh, Venezuela and Argentina are between 1.05kg/bed/day and 1.5kg/bed/day 

((Jasem M. Alhumoud and Hani M. Alhumoud, 2007). According to (Komilis et al.,2012) the mean unit 

generation rate of total medical waste from health care facilities in Greece was varied from 0.00124 

kg/bed/day (private psychiatric hospitals) to 0.718 kg/bed/day (public university hospitals) . 
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In Bangladesh, a total of 2490 kg/day health care waste (0.57 kg/patient/day, of which 0.21 kg/patient/day 

was hazardous wastes and the rest 0.36 kg/patient/day was non-hazardous wastes) was produced in 

Chittagong Medical College Hospital. The amount of health care waste produced in the hospital was 

positively correlated with the number of beds (Alam et al.,2008) . 

A study carried out in Iran and involved 14 hospitals indicated that the health care waste generation rate 

was comprised of 51.6% of infectious waste, 47.2% general waste and 1.2% sharps (Bazrafshan and 

Mostafapoor ,2011) .The generation rate in four hospitals of Nablus city, Palestine was between 0.33 and 

0.84 kg/patient/day (Al-Khatib et al.,2009)  

A Master Plan for Healthcare Waste Management in West Bank/Gaza Strip (The World Bank,2005), 

indicate that in 2004 a production of 2,003 kg/day (400 kg/day of hazardous waste), considering 1.306 

kg/bed/day and an occupancy rate of 80% (1,534 occupied beds out of 1,917) . 

In Jenin district, the average total hospital generation rate on an in-patient basis was of 1.96 kg/bed/day, 

while the average hazardous waste generation rates in all surveyed hospitals was 0.85 kg/bed/day and 

the average general waste generation rates in all surveyed hospitals was 1.12 kg/bed/day (Eleyan et 

al.,2013) 

The World Health Organization (WHO, 2004) estimated the total medical waste per person per year is 

anywhere to be from 0.50 to 3.00 kg/bed/day in both developing and less developed countries. The study 

has shown that the total waste generation rate in Al leith hospital is about 2.9 kg/bed/day and it within 

the range of WHO and less than (Dehghani,.et al ,2008) the average of waste generation rates in the 

hospitals was estimated to be 4.42kg/bed/day . 

WHO recommends that medical waste be segregated into the appropriate containers/ bags at the point of 

generation ,the study revealed that almost all departments (60.0%) of the hospital surveyed practiced 

some sort of medical waste segregation . A local study was applied in two hospitals in the Gaza strip 

(Sarsour et al., 2014) the results showed that 60% of participants who pointed out that hazardous and 

medical wastes are still handled and disposed together with domestic wastes and segregation was applied 

only for sharp waste which is collected in special sharp boxes at the beginning after usage. 

Both types of wastes were collected once a day. The waste from the operation all containers kept for the 

collection of hazardous wastes were labeled with biohazard/cytotoxic symbols while other containers for 

non-hazardous wastes were not labeled (Jasem M. Alhumoud and Hani M. Alhumoud, 2007) 

In Al leith hospital both red bags and general trash bags were present in all rooms in addition to a sharp 

container mounted on the wall of the rooms.The type of container was used for sharp waste in Al leith 

Hospital is about 93.3% used yellow container and about 6.7% used red liner and box. 

Medical waste must be stored before collection and final disposal, it must be collected on a regular daily 

basis to the area where the larger containers are kept before removal to the central storage area (Almuneef 

and Memish, 2003). The central storage area should be sized according to the volume of waste generated 

as well as the frequency of collection. Storage time should not exceed 24 - 48 hours especially in countries 

that have a warm and humid climate (Pichtel, 2005) . 

The result revealed that there is designated storage area in Al leith hospital this agree with (Pruss et al., 

1999) the place where the hospital waste is kept before transporting to the final disposal site is termed as 

a temporary waste storage area. Unfortunately 23.3% says there is no storage area in the hospital but it 

is agood when compare with a local study was applied in two hospitals in the Gaza strip (Sarsour et al., 

2014) around 47% of respondents do not know where medical storage place is. Segregation: According 

to (Cheng et al.,2009), segregation refers to separation of waste into designated categories.  The safe 

management of medical waste can be obtained by segregation and identification of the waste at the point 

of generation, then it can be sent through the appropriate route for disposal (Abor et al., 2007; Kudoma, 

2013). Therefore, it is important to have an efficient segregation system as well as designated storage 

area within the establishment. The appropriate way of identifying the categories of medical waste is by 

sorting them according to their color (Dohare et al., 2013; Alhadlaq, 2014) . 

About 70% of health care staff were immunized against common communicable diseases, while in 3.3%, 

they were not and 26.7% were not remember compare with (Amin , Gul and Mehrab 2013) 60% of the 

health care institutes, the janitors and sanitary staff were immunized against common communicable 

diseases, while in 40%, they were not. The result illustrate that transportation always properly 

documented and all vehicles carry a consignment note from the Al leith hospital to the treatment facility 

and these agree with (Nwachukwu et al., 2013)  
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Proper training must be carried out with hospital employees to develop awareness of health, safety and 

environmental issues (Mohee, 2005; Kumari et al.,2013). Staff members who are involved in handling 

waste should be provided with training in handling, segregation, storage and disposal procedures 

(Kudoma, 2013) .The result of our study revealed that there was only 63.3% of workers had trained and 

its good when compare with study was applied in two hospitals in the Gaza strip (Sarsour et al., 2014) In 

the surveyed hospitals, there is deficiency in implementing training courses about healthcare waste 

management as 23% only of all study subjects had been provided with training on how to deal with 

medical waste. (Abdulla et al. 2008) reported that 29% of hospitals in Northern Jordan had not provided 

training to doctors and other personnel regarding medical waste management, 57% of the hospitals 

studied provided limited training for support staff (maintenance, engineers and cleaning workers).  (Yong 

et al., 2009) in Nanjing city hospitals in China indicate that there was lack of sufficient training and 

education programs for all hospital staff.   (Coker et al., 2009) noted that in Ibadan, Nigeria, health 

facilities, 59% of health workers were not trained in medical waste management.  

 

5. Conclusion: 

The study showed that segregation of various medical waste types in the hospital has not been conducted 

properly. 70.0% of the health care staff were immunized against common communicable diseases, while 

in 3.3%, they were not and 26.7% do not remember. The study revealed the need for training and capacity 

building programs of all employees involved in the medical waste management . 

 

6. Recommendation: 

Improve the properly segregation of medical waste, in addition to establishing training programs on 

proper waste management for all healthcare workers full coverage immunized against common 

communicable diseases.   
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