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1. Introduction 

ny material which is discarded or refused after its 

initial use in healthcare process or at different 

healthcare facilities is termed as healthcare or medical 

waste [1]. This special type of waste is extensively 

generated in almost every healthcare facility. Medical 

wastes include every kind of waste that is produced or 

generated in healthcare facilities like hospitals, dispensaries 

and medical care units, small dispensaries, medical 

laboratories and many more. It represents small amount of 

waste in comparison with the municipal waste as there is 

small number of residues generated in a community in 

comparison with domestic or household waste. On the 

other side such residues have high potential to transmit 

diseases. Additionally medical waste may also impact the 

health of nearby public or working staff of the healthcare 

facilities if the wastes are not managed appropriately 

Hospital and healthcare facilities are the complex 

institutions. These institutions are visited by many people 

belong to every walk of life or culture without any 

particular difference in age, race, gender and religion.All of 

these people yield huge amount of waste. These complex 

institution generates different type of medical waste. The 

management of medical waste is an important 

environmental and public health issue [2]. During past few 

years there has been rapid increase of public concern about 

generation of medical waste in a large quantity and also its 

management throughout the world [3]. It is a special 

category of waste that is mostly generating from healthcare 

facilities and it possesses high potential of placing 

environment and public at risk. Infectious, pharmaceutical, 

sharps, pathological, chemical are some of the important 

components of medical waste [4]. In comparison with the 

municipal waste, 75-90% of the healthcare waste is 

normally referred to non-risk waste also known as general 

waste while the remaining approximately 10-25% is 

considered as hazardous or infectious waste [5]. This 

infectious waste is believed to have different ranges of 

health risk for both public and environment. 

The medical waste generation in different healthcare 

facilities, clinics and hospitals depends on several factors 

for instance type of healthcare facility, specialization of 

hospital, seasonal variations, number of hospital beds, 

existing waste segregation process and also on total of 

patients treated on day-to-day basis [6]. 

The uncontrolled disposal of waste and inadequate 

waste management system can cause a serious disturbance 

in environment through environmental pollution and 

increase in growth of insects and worms as well. It may 

also lead to transmission of multiple serious diseases 

including hepatitis, cholera, typhoid, breathing problems 

and many more [7]. In order to  set an effective and result 

oriented waste management system different factors 

including social status, public health, economic status, 

healthcare waste management etc. are needed to be 

included into the system and it is also important to 

completely determine their interactions [8]. 

There are different practices and management system 

available for safe handling and disposal of generated 

medical waste for instance autoclaving, incineration, 
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landfill, recycling etc. The worldwide scenario describes 

that the developed countries has resulted oriented systems 

for safe disposal of hazardous medical waste while the 

developing countries are facing serious problems in 

managing medical waste as segregation of waste does not 

take place properly at the source point in most of the 

healthcare facilities [9].Medical waste management is 

carried out to initially segregate the hazardous and general 

waste generate from different healthcare facilities in order 

to reduce the amount of infectious waste. The main goal of 

medical waste management is to minimize the adverse 

effect of hazardous waste on environment and the safe 

disposal of infectious or hazardous waste for safe and 

healthy environment.  

2. Materials & Methodology 

The study was designed in two phases. The first phase of 

the study was based on sampling methodology while the 

second phase consist of questionnaire survey for getting the 

relevant information. 

2.1 Sampling Sites 

Two public and two private hospitals of Sukkur city were 

selected for the study. A large public sector medical 

teaching hospital with the capacity of more than 350 beds 

was also included. Additionally private clinics were also 

assessed regarding the medical waste management 

practices. 

2.2Sampling 

The main objective of sampling was collection of required 

data about generation of waste from different healthcare 

facilities and about its composition. The collected sample 

bags were weighted by using digital mass balance and both 

general and hazardous waste were weighted separately. For 

the purpose of characterization and determination of 

medical waste components, hospital waste is segregated 

into sharps, infectious, pathological, pharmaceutical, 

chemical and radioactive waste and the results were noted. 

The method of sampling was carried out according to the 

method of Taghipouret al., 2008 used in his research work 

[10]. 

2.3Questionnaire Survey 

The second stage of study was based on development of a 

questionnaire related to hospital waste management 

practices. It includes collection of waste, its handling, its 

storage, transportation, treatment and final disposal. The 

questionnaire was designed by considering the work of 

Birpinaret al. (2009) and Coker et al. (2009) [11]. The 

main focus of questions included were on waste handling, 

collection method, awareness about waste handling, 

collection frequency and waste disposal practices [12]. The 

respondents of questionnaire were the hospital staff, waste 

handlers and also the scavengers used to collect waste.  

2.3Data Collection 

The collected data from sampling methodology and 

questionnaire survey was analyzed with the help of MS 

Excel. After collecting the relevant information i.e. total 

number of hospital beds, departments, collection frequency, 

etc.; the quantity of waste generated from each healthcare 

facility was calculated and the generation rate of each 

hospital was determined and was used in determining the 

total quantity of waste produced in the surveyed hospital on 

daily basis. Additionally the quantity of total waste 

generated from different hospitals of Sukkur city was also 

determined. Moreover the amount of infectious and 

chemical waste generating from different hospitals on daily 

basis was also determined. The obtained results shown 

below will be helpful in designing the proper medical waste 

management system for Sukkur city. 

3. Results & Discussions 

3.1Generation Rate and Waste Quantification. 

In order to determine the quantity of waste produced and to 

find the generation rate a total of 140 samples were 

collected from different wards, laboratories and other areas 

of such hospitals (two public, two private and one clinic). 

Daily collection of waste was assured for accurate results 

and the quantity of waste generated was determined by 

using simple sampling methodology. Number of beds in 

surveyed healthcare facilities were also noted to find the 

generation rate per kilogram per bed per day. The quantity 

of waste generated in surveyed Public hospitals (PH), 

private hospitals (PR/H) and Private clinics (PR/C) is 

shown below: 

Table.1. Hospital wise generate rate & quantity of waste. 

The above table shows that the quantity of waste 

generated in P/H: 01 is much more than others. About 

703.5 kg/day of waste is generated from P/H: 01 with the 

generation rateof 2.01 kg/bed/day. This public hospital 

consists 350 beds. After this PR/H: 02 is generating about 

22.8kg/bed/day of waste on daily basis with the generation 

rate of 2.28kg/bed/day. The other hospital including PR/H: 

01 and P/H: 02 generates 15.4 and 39 kg per day 

respectively on daily basis. The total waste generation from 

surveyed hospital were determined as 786 kilogram. 

Minimum number of beds were considered as 890 after 

visiting different healthcare facilities of the study and the 

average medical waste generation rate was determined as 

1.85kg/bed/day. By considering the same generation rate 

the total quantity of waste generated from hospitals of 

Hospitals 

No: Of 

Beds 

Generation 

Rate                  

(Kg/Bed/Day) 

Weight Per Day 

(Kg) 

P/H:01 350 2.01 703.5 

PR/H:01 10 1.54 15.4 

P/H:02 20 1.95 39 

PR/H:02 10 2.28 22.8 

PR/C 3 1.76 5.3 

Total   786 Kilogram 
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Sukkur city was determined. Approximately 1.646 tons/day 

hospital waste is generated in Sukkur city. 

3.2 Composition and Percentage of Waste. 

Hospital generates waste belongs to variety of composition 

but it is mostly classified in general, infectious and 

Chemical/radioactive waste. The composition of waste 

generated from different hospitals along with its 

components is shown in following figure: 2 

 

 

 

 

 

 

 

Figure.2. Percentages of components in Hospital Waste. 

Normally hospitals generates 85% general waste if it is not 

intermixed with the other waste and have the adequate 

waste management system while the hospitals of Sukkur 

city are lacking in having a separate medical waste 

collection system. It is the main reason that about 74% of 

general waste is generated in different healthcare facilities 

of Sukkur city followed by 235 of hazardous (infectious) 

waste. About 15 of chemical and radioactive waste is also 

generated from different laboratories and radiological unit 

of P/H: 01 of Sukkur city. The detailed composition of 

waste components found after segregation can be seen in 

figure as below 

Figure.3.   Components of Hospital Waste 

3.3 Characterization and Percentage of Medical Waste. 

Medical Waste is characterized into sharps, pathological, 

pharmaceutical, infectious, chemical & radioactive waste as 

per the WHO standards. After determining the initial 

composition of waste (i.e. general or hazardous) the 

collected samples were again segregated to determine the 

percentages or quantity of medical waste components 

present in it. More than 48 samples were collected for the 

same purpose and about 12 samples were segregated by 

having minimum two samples from each hospital. After 

proper segregation the medical waste components were 

packed separately in a plastic bag with proper label and 

then weighted by using digital balance. The percentages of 

medical waste components can be seen in the following pie 

chart 

Figure.4. Medical Waste components Generated at Sukkur. 

As shown in above figure that approximately 42% of 

pathological waste is generated from different hospitals of 

Sukkur. This waste includes human tissues, bloods and 

other components related to human body. The second high 

generation percentage if off infectious waste which is about 

28% of the total waste followed by sharp and 

pharmaceutical waste as 15% of sharp of total waste 

produced at different hospitals of Sukkur city.  Sharp waste 

can cause a serious health risk as it consist of syringes, 

needles, blades and different sharp items used for surgery 

or operation. It is usually generated in each type of 

healthcare facility and has a high potential of spreading 

serious diseases such as HIV and AIDS.  

3.4 Average Generation of Medical Waste. 

In Sukkur, medical waste generation is determined as 

approximately 23% of the total waste being produced at 

any hospital. The sampling and segregation method 

revealed that about 378.6 kg/day medical waste is being 

produced at Sukkur city which includes different medical 

waste components such as sharps, pharmaceutical waste, 

infectious, chemical and others. The quantity of such type 

of waste is shown below figure: 
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Figure.5. Average Medical Waste Generation in Sukkur 

City. 

As Sukkur is considered as one of the major city in 

interior Sindh region for medical treatment.as it is the third 

largest district of Sindh. Most of the patients from interior 

Sindh or rural areas avail the government provided medical 

treatment facilities here, thus a large amount of medical 

waste is produced in Sukkur city. An excessive weightage 

of pathological waste about 159.05 Kg/day, is generated in 

Sukkur city on daily basis, followed by 106.03kg/day of 

infectious waste being produced in different hospitals of the 

city. The advancement in medical treatment science and 

technology also results in generating large amount of 

pharmaceutical waste as 56.8 kg/day pharmaceutical waste 

is daily generating in Sukkur city and almost the equal 

amount of sharp waste as 56.8kg/day is also generated in 

different hospitals of Sukkur city. Radioactive waste is 

generated as 26.67kg/day from different healthcare 

facilities of Sukkur city followed by chemical waste as 

22.72kg/day.  

3.5Waste Handling & Storage. 

The hospitals of Sukkur city do not have a proper handling 

and storage mechanism for medical waste. The generated 

waste is temporarily stored in small bins placed at the 

corner of any ward or with doorsteps. The temporarily 

stored waste in small bins were collected by hospital waste 

handlers with open hands without wearing any PPE’s. 

Sweepers emptied the small bins into large bins which 

collectively contains medical and general waste. There is 

no any process or practice to store medical waste inside the 

hospital for proper assessment. Almost all the surveyed 

hospital have the same practice for handling and storage of 

waste.  

3.6 Collection & Segregation of Waste. 

The collection of medical waste in different healthcare 

facilities is done in two phases (i.e. internal & external 

collection). The internal collection is done by the hospital 

sweeping staff with open hands. The worst scenario has 

been noticed that the sharp waste is also emptied in large 

bins having the other waste. There is no segregation 

process under practice or planned in future in any surveyed 

facility, however the sweepers used to collect plastic 

components like  plastic bottles, drip bottles etc. and are in 

practice to sell these to recyclable material shop without 

having knowledge of its hazards. All the waste generated at 

any facility is thrown into the municipal container placed 

outside the hospital for collection of general or household 

waste.  

 

Figure.6. Collection & Handling of Hospital Waste. 

The external collection is done by the municipal 

corporation with multi loader vehicles.Most of the 

containers are placed at the edge of the streets by 

municipality and same is used by hospitals for emptying 

the large bins full of medical waste.  

Figure.7. External collection of Hospital Waste. 

 

3.8 Treatment & Disposal of Waste. 

No any treatment system was found in Sukkur city for 

medical waste treatment. An incinerator has been noticed 

outside P/H: 01 with no function yet. The same was 

installed few years ago but is not utilizing for any type of 

treatment. The same scenario has been noticed all over the 

city and all the healthcare facilities have the common 

practice of emptying their waste bins into the containers 

provided by MunicipalCorporation at the edge of street.  

The final disposal of hazardous medical waste is done 

in open dumps by municipal authorities. A large quantity of 

waste is freely burnt outside hospitals near municipal 

container. No any separate landfill site is planned for 

disposing the medical waste components. The hospitals are 

free to throw waste anywhere they want but the majority of 

it is thrown into municipal containers and burnt freely. 
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Figure.8. Final Disposal of Medical Waste 

The large portion about 69% of waste is burnt freely or 

openly dumped in streets by the hospital staff or public of 

nearby areas while about 39% of waste is collected by 

municipal corporation and  is disposed of in municipal 

landfill site  around 5-6 Km away from the city.   

The effective management of hospital waste is directly 

related to the most appropriate information about 

generation and type of waste [13].Normally there are 

multiple factors that may affect the composition of waste 

for instance type of hospital, number of beds, number of 

patients visiting on daily basis, hospital locality, 

segregation system, collection frequency etc. [14]. 

Generally it is believed that change or increase in any of 

these variables results in increase of generation rate. The 

results of above study clearly indicating the quantity of 

waste generation from different hospitals of Sukkur city. 

Approximately 1.646 tons/day waste is generated from 

different hospitals of Sukkur city out of which 74% is 

resulted as general waste. No any hospital is observed as 

practicing the waste management rules or segregation  

Undoubtedly Segregation of healthcare waste is 

believed as very significant stage for proper medical waste 

management. The above study resulted as more than 90% 

of the surveyed hospital do not have any mechanism for 

segregation of waste and all the waste is stored in plastic 

bags or large bins and are temporarily stored inside the 

stairs or at any corner and then all the waste (including 

general and infectious) is emptied into large municipal 

containers placed outside the hospital. Segregation at 

source point is very necessary as without it general waste is 

supposed to dispose of with medical waste and thereby 

resulting in surplus or high disposal or treatment cost 

[15].Proper segregation at source point is also necessary to 

decrease the volume of waste which requires special 

treatment [16]. In Bahrain a research was conducted by 

Mohamed et al., 2009 resulted as 86% of proper waste 

segregation at different hospitals [17]. 

Almost all the surveyed hospitals do not uses the color 

coded bags for collection of waste. Proper color labeling is 

an indication of proper segregation practices by any 

healthcare facility. No any comprehensive training is 

provided to hospital staff and also to waste handlers 

regarding the handling and waste management practices. 

The majority of hospital staff was unaware of the risk that 

medical waste can transmit to them. In many studies around 

the world regarding hospital waste management it has been 

noticed that there is a proper waste management policy in 

every hospital and the waste collection staff is being 

provided training at different stages to keep them away 

from risk. On the other side in hospitals of Sukkur city no 

any such policy is functionalizing and the generated waste 

is treated like general or common waste without identifying 

its hazards. Although it has been observed that some of the 

private hospitals have better practice as their workers use to 

wear plastic gloves while collecting waste but the waste 

handlers of public hospitals are not in practice as they are 

not being provided any PPE’s by the hospital 

administration. 

The hazards associated with healthcare waste is more in 

public hospitals in comparison with the private hospitals. A 

large number of patients visited the hospital on daily basis 

and a number of patients are enrolled in hospital as 

government is providing free treatment to many people 

because of which excessive quantity of hospital waste is 

generated in these hospitals on daily basis. 

The matter of concern emerged in the current work is 

handling, collecting and disposal of medical waste 

especially sharp and pathological components present in it. 

It is therefore highly recommended that a comprehensive 

training based on waste handling, collection and storage is 

necessarily provided to hospital staff particularly to waste 

handlers of government hospitals. A well-defined waste 

management policy is designed and strongly implemented 

for safe collection and disposal of waste. Additionally the 

municipal authorities are also required to construct a 

sanitary landfill site or any treatment site away from 

residential area for safe disposal of hospital waste. 

Moreover the health ministry of federal and provincial 

governments are needed to play their positive role in 

providing awareness and proper guidelines for medical 

waste management. 

4. Conclusion 

In this paper, the existing waste management practices of 

different hospitals have been studied for determining the 

appropriate methodology for waste management in the 

surveyed hospitals. It is also observed that the number of 

healthcare facilities are constantly increasing with the 

passage of time and government is also constructing the 

specialized hospital in the city while on the other side no 

any work is under process regarding management of 

medical waste. Approximately 1.646tons/day of hospital 

waste is generated in Sukkur city, out of which 0.378 

tons/day (23%) is infectious or hazardous medical waste 

while 0.049 tons/day of chemical waste is also generated 

from Sukkur city. The worst scenario has been observed as 

mostly infectious and general waste are mixed together 

without knowing the potential of risk they have. Lack of 

awareness and absence of strong waste management policy 

are two of the main reason of improper handling of medical 

waste. The hospital staff including the doctors and 

paramedical staff are also unaware about medical waste 

management. Different workshops and seminars are 
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necessarily conducted at every hospitals and the hospital 

staff and public should be informed about hazardous and 

infectious waste. Open burning should be avoided. It is 

strongly recommended that an engineered designed 

incineration plant or sanitary landfill is installed far away 

from residential area for the safe disposal and treatment of 

medical & infectious waste in order to reduce its impact on 

public health and also on the surrounding environment. 

5. Recommendations 

Medical waste managmet is a serious issue all around the 

world and it requires special attention for its safe 

management. Following are some recommendations to be 

considered for healthcare waste management. 

 A proper and well designed management policy is 

needed to be designed and strongly implemented at 

every health care facily of city. 

 Government authorirites especially related to health & 

environment should monitor the waste management 

system of every hospital. 

 Proper segregation of hospital waste should be ensured 

at source point of each healthcare facility. 

 Awareness seminars and compaigns are arranged to 

aware the waste handlers and public about risk 

potientialof  medical waste and also about its 

management. 

 Open dumping and open burning of medical waste 

should be avoided and it is better to shift from open 

dumps to sanitary landfills. 
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