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ABSTRACT 

 

Any solid, liquid, or gas substance used will be 

immediately discarded. The substance waste 

dumped is conducted in every place, including 

hospitals. The hospital management system 

covers hospital waste management. This 

management allows the hospital to monitor the 

amount and variants of waste produced, which 

minimizes the harmful effects of waste. 

However, in this topic, systematic analytical 

mapping studies still have a lot of research 

limitations. This study aims to analyze Hospital 

Waste Management during the peak of COVID-

19 which is presented as a systematic review. 

This research applied the qualitative method 

with a literature study approach. The hospital 

waste management articles identified from 

2011-2021 amounted to 686 publication articles 

that Scopus indexed, indicating that hospital 

waste management studies have increased in 

recent years. The expansion in the study mainly 

was research on hospital waste management 

from the inner side of hospital management. 

Many studies on hospital waste management 

from processing, environmental impact, and the 

risk of spreading infections have been studied 

from the COVID-19 side since 2019. This 

finding has implications for further research by 

analyzing the problems related to the rapidly 

growing field of hospital waste management in 

detail or using a different perspective. 

 

Keywords: Hospital Waste, Waste Management, 

Hospital Waste Management, COVID-19, 

Systematic Review. 

 

 

1. INTRODUCTION 

The hospital management system includes 

all existing management in the hospital, 

such as waste management. [1] Hospital 

waste has greatly increased recently. [2] 

According to one hospital in Iran reported 

that waste increased from 80 kg/day to 205 

kg/day. [3] Hospital waste is any waste or 

material produced as by-products of all 

activities that take place in hospitals. [4] 

Every year, Hospital activities can generate 

more than 2.4 million tons of waste. [5] The 

previous studies results showed that at the 

beginning of 2021, the average percent of 

waste increased to 102.2% in personal, 

private, and public hospitals used during the 

COVID-19 pandemic. [3] It affects the 

generation of medical waste in some 

countries with high Covid-19 transmission 

rates, including Iran, China, Indonesia, 

Brazil, and India. This increase shows that 

the waste ratio ranges from 0.82 to 3.5 

kg/bed/day. [3]   

Hospitals based on tertiary care delivery in 

India reported that they produced more 

waste during the pandemic, with an average 

amount of 900kg/day. [6]  The first country 

infected, China, is experiencing a 

tremendous daily waste surge. China has 

240 metric tons of waste, with hospital 

medical waste increasing sixfold. It impacts 

establishing of new waste factories and 

deploying 46 mobile waste treatment 

facilities (mobile waste treatment facilities).  
[7]  A significant number of cases occur 
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daily in Africa. [8] As a result, waste 

becomes one of the impacts of the increased 

use of masks and drugs. As this issue arises, 

the government needs to disseminate new 

regulations and solutions to develop 

sustainable waste management strategies 

using environmentally friendly technology. 
[9]  

Some technical knowledge related to 

hospital waste management can be applied, 

given the potential for a significant increase 

in waste volume in a short time. [10]  The 

concept of a waste management system 

consists of a series of separation activities, 

collection, transportation, processing, and 

recycling.  [11] This series of activities 

allows for better medical waste management 

and disposal implementation. However, 

according to the Indonesia Ministry of 

Health report in November 2019, 2,685 

hospitals produced 296 tons of medical 

waste per day. [12]  Out of 2,685 hospitals, 

only 96 hospitals have incinerators to 

process waste independently. [12]  

The dynamics of waste generation have 

changed because to the COVID-19 

epidemic, particularly regarding the waste 

produced by hospitals. A previous study by 

Sharma et al. [10]  Highlighted the 

difficulties encountered in solid waste 

management during the pandemic and the 

essential opportunities to close any 

implementation gaps that may develop. 

These concerns were supported by the issue 

on waste management issues for biomedical 

waste, plastic waste, and food waste in 

hospitals related to the spread of infection, 

which are discussed in detail. Based on the 

background explanation, this study will 

analyze hospital waste management. The 

study will focus on what has happened in 

the last ten years. With a specific focus on 

those related to the COVID-19 pandemic, 

this study aims to investigate the dominance 

of research topics in the scientific 

community regarding the emerging 

phenomena in the discussion of hospital 

waste management, with an explicit focus 

on those related to the COVID-19 

pandemic. 

2. LITERATURE REVIEW  

Any liquid, solid, or gas substance that 

cannot be directly used is permanently 

disposed of and is therefore considered 

waste. The waste is categorized as 

hazardous waste if it is combustible, 

reactive, explosive, corrosive, radioactive, 

infectious, irritating, sensitizing, or bio-

accumulative. [13] All hospital waste 

abandoned and not intended for future use is 

considered waste. [14]  These days, efficient 

biological waste management has become a 

global humanitarian issue. [15] The concept 

of hospital-waste management requires 

more awareness as it concerns potential 

risks to human health, animals, plants, and 

the surrounding environment. [5,16]  

The different types of medical waste amount 

has been increasing [2] ; this is due to the 

increased population and medicinal products 

waste, especially during the Corona-19 

Virus (COVID-19) pandemic. [9] The 

exponential growth in the amount of waste 

produced by hospital health service 

operations associated with the spread of the 

infectious outbreak and the subsequent 

increase in the number of COVID-19 

patients. Additionally, the frequency of 

replacement of personal protective 

equipment, such as medical staff's use of 

masks also plays a role. [17]  

The waste sorting, characterization, 

minimization, separation, transportation, 

and processing until it is ready for disposal 

or reuse. [18] According to Changizi, 

Badeenezhad and Alidosti, (2021) explains 

that in the application of hospital waste 

management is not only the responsibility of 

hospital administration, but also every part 

of health care provider personnel and 

individuals in the hospital. When carrying 

out waste management activities produced 

by hospitals, it is necessary to think about 

who contributes to the production of waste, 

so that it can help to streamline the amount 

of waste. [15] The share of hospital services 

carried out by doctors and nurses was found 

to be the largest contributor to the number 

of wastes in hospitals. [20]  
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3. RESEARCH METHOD 

This research uses a qualitative approach 

with a literature review study to achieve 

objective scientific publications. Initially, 

the researcher conducted a library review 

taken from a central database 

(https://www.scopus.com/) which provides 

globally indexed journals with peer-

reviewed journals concept. A systematic 

review approach is utilized in this research 

to identify, collect, classify, and consolidate 

knowledge in previously published 

scientific publications on the selected topic, 

namely hospital waste management. Then a 

thorough screening is carried out based on 

aspects related to the topic. [21] This study 

develops an iterative search strategy. It is a 

strategy starting with the search terms used 

in the literature that are familiar to the 

researcher. 

Data retrieval was carried out by utilizing 

the largest database source, Scopus, which 

currently has around 81 million documents 

indexed in all scientific fields. [8]  The 

researcher entered a series of searches with 

the main keywords “hospital AND waste 

AND management” then continued by 

limiting the year of publication of the article 

from 2011 to 2021, selecting English 

language articles, and combining several 

keyword choices with Boolean operators 

(Table 1). 

 
Theme Keywords 

Types of waste 
Hazardous Waste, Hospital Waste, Infectious Waste, Medical Waste, Medical Waste Disposal, Wastewater, Solid Waste, 

Wastewater, Water Pollutant, Water Pollutants, Chemical, Drug, Healthcare Waste, Hospital Wastewater, Waste 

Waste 
Management 

Education, Disinfection, Recycling, Sewage, Efficiency, Organizational, Training, Hospital Management, Waste 

Management, Waste Disposal, Wastewater Management, Waste Treatment, Wastewater Treatment, Wastewater 
Treatment Plant, Solid Waste Management Incineration, Water Management, Municipal Solid Waste, Total Quality 

Management Protective Equipment 

Things related 

to waste 

Cost Benefit Analysis, Cost Control, Coronavirus Disease 2019, COVID-19, Coronavirus Infections, Disease Outbreaks, 
Disease Transmission, Epidemic, Environment, Environmental Monitoring, Environmental Impact, Environmental 

Protection, Health Care Cost, Sanitation, SARS-CoV-2, Severe Acute Respiratory, Hospital Sector, Hospital Infection, 

Infection Control, Hand Washing, Health Knowledge, Attitudes, Practice, Hospital Patient, Health Facilities, Public 
Hospital, Quality Improvement, Health Care Policy, Syndrome Coronavirus 2, Pandemics, Prevention and Control, 

Intensive Care Unit 

Table 1. Keywords used in Studies 

 

This study used 686 published articles that 

have been found. The same period was used 

to collect all the data, January 2022, to 

eliminate biases caused by database 

upgrades. The steps taken in this study are 

depicted in Figure 1 to clearly show how the 

research was carried out. The data collection 

step is based on the research of Ulfa et al. 
[22]  RIS and CSV file formats were used to 

export the data and then processed to 

display a map of the information presented 

in the study. This bibliometric map was 

formed using three analysis variants: 

analysis of search results directly from the 

Scopus menu, analysis using the 

VOSviewer software application, and 

analysis using the NVivo 12 Plus software 

application. 

 
 Search Scopus data 

n = 5.764 

Amount after duplication 

and article deletion 

process 

n = 5.764 

Scopus final data 

n = 686 

Duplication and article exclusion 

process 

n = 881 

Papers are excluded based on the 

screening criteria 

n = 4.197 

 
Figure 1. Data Search Flow 
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4. RESULTS AND DISCUSSIONS 

4.1 Publication by Year 

The development of the number of articles 

observed regarding hospital waste 

management can be seen in Figure 2. An 

overview of the research curve that tends to 

increase yearly is shown. The number of 

studies with the most topics found in 2021 

amounted to 127 published articles. From 

2019 to 2020, the highest increase was 31 

articles, more than the increase in the 

previous year. The end of 2019 was the 

initial era of the development of a 

worldwide pandemic regarding the outbreak 

of coronavirus disease 2019 (COVID-19). 
[23] According to estimates, one of the 

factors contributing to the rise in recent 

years in the number of research on waste 

management in hospitals is the necessity for 

the management of waste materials and 

items used to treat COVID-19 patients. [24] 

 

 
Figure 2. Distribution by Year 

 

The analysis based on the period obtained 

using the VOSviewer software showed in 

Figure 3. It displays the visualization of the 

trend of the theme of publications related to 

hospital waste management that have been 

published based on a specific period. In the 

last five years, there have been studies on 

hospital waste management, including 

pandemics, healthcare waste, knowledge, 

training, environmental impact, and 

coronavirus disease.  

 

 
Figure 3. Overlay publication by year using VOSviewer 
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In addition, the development of research 

themes and trends involving hospital waste 

management from 2019 to 2021 is also 

investigated in this study. Before 2019, most 

research on hospital waste management 

only explored problems from the inner side 

of hospital management, which involves 

knowledge, practice, awareness, training, 

and participants. [25] New publication themes 

were raised starting in 2019, namely the 

themes of pandemics and coronavirus 

disease [2] . One of the themes of the 

pandemic was found in a publication article 

published in Bangladesh in the Sarkodie and 

Owusu study,  entitled “Challenges in 

medical waste management amid COVID-

19 pandemic in a megacity Dhaka.” [7]  

 

4.2 Geographical distributions 

Several previous publications studied the 

realization of implementing independent 

hospital waste management in the region. 
[26]  Based on the search results for articles 

on waste management from 2011-2021, 686 

Scopus-indexed publication articles were 

identified based on the main keywords 

("hospital AND waste AND management"). 

The articles number consists of several 

countries' distributions, namely the US 

(100), India (82), UK (75), China (67), 

Brazil (38), Italy (35), Iran (34), France 

(29), Canada (26), Sweden (23), Australia 

(22), Spain (22), Pakistan (20), Netherlands 

(18), Ethiopia (17), Switzerland (16), 

Poland (15), Malaysia (14), and Portugal 

(14). Also, several other countries can be 

observed (Figure 4). 

 

 
Figure 4. Distribution based on Countries using (software Mapchart) (https://www. mapchart.net/world.html, accessed on 22 

September 2022) 

 

In Figure 4, the United States and India 

dominated the published articles on hospital 

waste management. It is possible because 

the United States is one of the countries that 

have the best education system in the world. 
[27] This country's researchers have the 

freedom to do research and develop 

innovations. It attracts researchers in the 

United States to continue to discover new 

findings. The second ranking of countries 

with the highest publications comes from 

India. Early manuscripts were found in 

India around 700 BC. [28] The Indian 

government has begun to support the idea of 

research as a career path that has affected 

the country's rapid development of literacy 

rates. [29] This idea certainly has encouraged 

researchers in India to continue to grow and 

improve and find research results with 

quality. 

According to the quantity of citations, 

researchers categorized the articles. The 

categorization was used to map the research 

papers on the issue of hospital waste 

management. The citations articles listed as 

a research sample were based on 

international sources. The countries with the 

most cited publications globally from 2011 

to 2021 (Table 2). It is essential to mention 

that the rankings are based on local 

citations. Based on this ranking, the United 

Kingdom ranks first in the study. 
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Country Number of Document Citations Rank 

United Kingdom 75 2427 1 

United States 99 1712 2 

Italy 35 687 3 

China 67 1087 4 

India 82 1301 5 

Australia 21 883 6 

France 29 608 7 

Malaysia 14 337 8 

Pakistan 20 205 9 

Netherlands 18 520 10 

Table 2. Documents Citation by Country 

 

4.3 Document Citation 

The published articles are sorted by the number of citations they have received (Table 3). 

Ranking the number of cited articles can also be seen by subject area. The ranking was made 

to map out the study of published articles most relevant to hospital waste management. 
 

Title 

Author and 

Publication’s 

year 

Source Subject Area 
Frequency 

of Citation 

Epic3: National evidence-based guidelines for 
preventing healthcare-associated infections in 

nhs hospitals in England 

Loveday et al., 
2014 
[30]  

Journal of Hospital 
Infection 

86(S1), pp. S1-S70 

Medicine 

617 

Controlling hospital-acquired infection: Focus 

on the role of the environment and new 
technologies for decontamination 

Dancer, 2014 
[31]  

Clinical Microbiology 

Reviews 
27(4), pp. 665-690 

288 

Knowledge, awareness, and practices 

regarding biomedical waste management 

among undergraduate dental students 

Santhosh Kumar 

and Rahman, 2017 
[32]  

Asian Journal of 

Pharmaceutical and 
Clinical Research 

10(8), pp. 341-345 

248 

An evaluation of environmental 

decontamination with hydrogen peroxide 
vapor for reducing the risk of patient 

acquisition of multidrug-resistant organisms 

Passaretti et al., 

2013 
[33]  

Clinical Infectious 

Diseases 

56(1), pp. 27-35 

147 

Contribution of hospital effluents to the load 
of pharmaceuticals in urban wastewaters: 

Identification of ecologically relevant 

pharmaceuticals 

Santos et al., 2013 
[34]  

Science of the Total 

Environment 
461-462, pp. 302-316 

Environmental 

Science 

346 

Environmental toxicology and risk assessment 

of pharmaceuticals from hospital wastewater 

Escher et al., 2011 
[35]  

Water Research 

45(1), pp. 75-92 
335 

Hospital wastewater treatment by membrane 

bioreactor: Performance and efficiency for 
organic micropollutant elimination 

Kovalova et al., 

2012 
[36]  

Environmental Science 

and Technology 
46(3), pp. 1536-1545 

294 

Challenges, opportunities, and innovations for 

effective solid waste management during and 
post COVID-19 pandemic 

Bhakta et al., 

2020 
[37]  

Resources, Conservation 

and Recycling 
162,105052 

140 

Multiresistance, beta-lactamase-encoding 

genes and bacterial diversity in hospital 

wastewater in Rio de Janeiro, Brazil 

Chagas et al., 

2011 
[38]  

Journal of Applied 

Microbiology 

111(3), pp. 572-581 

Biochemistry, 

Genetics and 
Molecular Biology 

 

98 

Microbial removal of the pharmaceutical 

compounds ibuprofen and diclofenac from 

wastewater 

Langenhoff et al., 

2013 
[39]  

BioMed Research 

International 

2013,325806 

85 

Impact of China's public hospital reform on 
healthcare expenditures and utilization: A case 

study in ZJ province 

Zhang et al., 2015 
[40]  

PLoS ONE 

10(11),e0143130 
29 

Continuous fungal treatment of non-sterile 
veterinary hospital effluent: pharmaceuticals 

removal and microbial community assessment 

Badia-Fabregat et 
al., 2016 
[41]  

Applied Microbiology 
and Biotechnology 

100(5), pp. 2401-2415 

28 

Controlling hospital-acquired infection: Focus 

on the role of the environment and new 
technologies for decontamination 

Dancer, 2014 
[31]  

Clinical Microbiology 

Reviews 
27(4), pp. 665-690 

Immunology and 

Microbiology 
 

288 

Quantitative and qualitative impact of hospital 

effluent on the dissemination of the integron 
pool 

Stalder et al., 

2014 
[42]  

ISME Journal 

8(4), pp. 768-777 
 

125 

Multi-resistance, beta-lactamase-encoding 

genes and bacterial diversity in hospital 
wastewater in Rio de Janeiro, Brazil 

Chagas et al., 

2011 
[38]  

Journal of Applied 

Microbiology 
111(3), pp. 572-581 

98 

Microbial removal of the pharmaceutical 

compounds ibuprofen and diclofenac from 

wastewater 

Langenhoff et al., 

2013 
[39]  

BioMed Research 

International 

2013,325806 

85 

Table 3. Citation of publications by subject area 
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The analysis of the article's global citations 

by the researcher is shown in Table 3. The 

quantity of article citations extracted from 

the Scopus database represents the number 

of international sources. The two articles 

that get mentioned the most are, "Epic3: 

National evidence-based guidelines for 

preventing healthcare-associated infections 

in NHS hospitals in England," written by 

Loveday et al., 2014, were cited 617 times. 
[30] Followed by the article "Contribution of 

hospital effluents to the load of 

pharmaceuticals in urban wastewaters: 

Identification of ecologically relevant 

pharmaceuticals," written by Santos et al., 

2013, cited 346 times. [34]  
 

4.4 Subject Area 

This study also identifies journals that have 

been published based on their field of study. 

Medicine and environmental science 

dominated most hospital waste management 

studies. Additional areas of study with a 

lower percentage included in this study were 

presented in Figure 5. 

The researcher chose the subject to be more 

precise in selecting articles. These fields of 

study, including medicine and 

environmental science, are related to this 

research topic. The articles in the chosen 

field of study have been selected through a 

gradual screening stage and are related. The 

study of biochemistry, genetics, molecular 

biology, immunology and microbiology, 

pharmacology, toxicology, and 

pharmaceutics can potentially be affected 

when waste management is not carried out 

correctly. The background of the area used 

in the study occurs in a hospital. The highest 

subject of discussion found in this study was 

medicine, which saw 380 articles out of the 

total published articles used. 

 

 
Figure 5. Documents based on the area subject 

 

4.5 Trending Topics 

Additionally, researchers also present 

searches related to popular topics. The size 

or diameter represents the frequency of the 

author-provided phrase. This finding was 

obtained using keywords based on 

periodicity parameters with five words per 

year minimum. For the period of 2011 to 

2021, words like waste (n=10,840), health 

(n=9,137), management (n=6604), hospital 

(n=5203), and medical (n=3611) can be 

regard in Table 4. recent studies show that, 

in the face of this research, the researcher's 

experience found that individual health in 

this context includes health workers, [43] the 

environment, [44] and the incidence of 

infection. [45]  

 

Word Length Count Weighted Percentage (%) Word Length Count Weighted Percentage (%) 

Waste 5 10840 1,29 Wastewater 10 2270 0,27 

Health 6 9137 1,09 Control 7 2189 0,26 

Management 10 6604 0,79 Infection 9 1880 0,22 

Hospital 8 5203 0,62 department 10 1839 0,22 

Medical 7 3611 0,43 infect 6 1669 0,20 

Water 5 3110 0,37 hospitals 9 1653 0,20 

Environmental 13 2845 0,34 environment 11 1411 0,17 

Covid 5 2369 0,28 assessment 10 1350 0,16 

Healthcare 10 2356 0,28 disposal 8 1255 0,15 

Treatment 9 2290 0,27 clinical 8 1244 0,15 

Table 4. Trending topic based on keywords 
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4.6 Keyword Analysis  

Analysis using VOSviewer was carried out 

to support translating Scopus data and 

reading the themes. It will make the study 

easier to understand in the visualization 

form. Research related to hospital waste 

management can be seen in the visualization 

of the data mapping results collected in 

Figure 6. An image with different color 

variations was applied to distinguish each 

list of concepts that dominates from the 

clusters found. Different colors were used to 

obtain trends in finding themes often 

discussed in selected articles. 

 

 
Figure 6. Visualization of Network Hospital Waste Management using VOSviewer 

 

From the analysis using VOSviewer in 

Figure 6, it has been found that four main 

clusters map the research topics of hospital 

waste management. The colors of each 

cluster from clusters 1 to 4 are red, green, 

blue, and yellow. Each cluster consists of 

several items belonging to the same 

category. Based on the visualization 

displayed, the dominant topics from each 

cluster are related to the topics of covid, 

wastewater, practice, and medical waste. 

 
CLUSTER THEME QUANTITY PERCENTAGE 

CLUSTER 

1 
 

 

Access, admission, age, availability, barrier, best practice, clinician, compliance, 

coronavirus, coronavirus disease, cost,  covid, decontamination, demand, education, 
equipment, experience, guideline, health care facility, health facility, healthcare, 

healthcare provider, healthcare system, hygiene, infection control, infection prevention, 

infectious disease, infectious disease, infrastructure, intensive care unit, interest, 
laboratory, literature, ministry, mortality, operating room, outbreak, pandemic, patient 

safety, perception, personal protective equipment, physician, ppe (personal protective 

equipment), prevention, procedure, project, provision, room, safety, sanitation, sars cov 
(Severe acute respiratory syndrome coronavirus), staff, surgery, team, transmission, 

understanding, virus, wastage.  

57 38% 

CLUSTER 
2 

 

Ability, antibiotic, antibiotic resistance, antibiotic resistance gene, antimicrobial 
resistance, aquatic environment, bacterium, chemical, ciprofloxacin, community, 

concentration, contamination, culture, degradation, degree, discharge, dissemination, 

drug, effluent, environmental contamination,  Escherichia coli, hospital effluent, 
hospital wastewater, human, human health, isolate, municipal sewage, nosocomial 

infection, occurrence, pathogen, pharmaceutical, pollutant, prevalence, public health, 

release, removal, resistance, selection, spread, surface, surface water, surveillance, 
wastewater, wastewater sample, wastewater treatment plant, water, wwtp (wastewater 

treatment plant). 

50 27,7% 

CLUSTER 
3 

 

Climate change, clinic, current practice, disposal, emission, employee, environmental 
impact, future, general waste, government, hazardous waste, health care waste, 

healthcare facility, healthcare waste, hospital waste management, incineration, 

infectious waste, institution, interview, landfill, medical waste, medical waste 
management, metal, paper, plastic, policy, private hospital, proper management, public 

hospital, recycling, segregation, sharp, society, solid waste, stakeholder, storage, 

sustainability, transport, transportation, waste disposal, waste generation, waste 
management,  waste management practice, waste management system, waste 

segregation. 

45 25% 

CLUSTER 

4 
 

Adherence, attitude, awareness, biomedical waste, biomedical waste management, 

blood, bmw (bio-medical waste), bmw management, doctor, hcw (health care worker), 
health care, health care worker, health professional, health worker, healthcare 

professional, healthcare waste management, healthcare worker, hospital staff, injury, 

knowledge, nurse, practice, professional, teaching hospital, tertiary care hospital, 
training, worker. 

28 9,3% 

Table 5. Cluster Classification 
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Furthermore, from a total of 4 clusters 

found, a total of 180 items are shown in 

Table 5. Three clusters have a percentage 

above 20%, namely cluster 1 with 57 items 

(38%) and cluster 2 with 50 items (27.7%), 

and cluster 3 with 45 items (25%). 

Meanwhile, cluster 4 was the only cluster 

with subject items that are still rarely 

researched. There are still very few studies 

conducted on 28 subject items that are part 

of cluster 4, which can be used as 

opportunities for other researchers to 

conduct research. 

 
Cluster 

Themes 
Author Purpose(s) Finding(s) 

Factors that 

affect   hospital 

waste 
management 

 

Wei et al., 

2021 
[24]  

This study investigated how medical waste 

and contaminants were disposed of in China 

following the SARS outbreak. It also analyzes 
the driving factors for medical waste change, 

measures the impact of socioeconomic factors 

during the SARS outbreak based on the 
STIRPAT model, and predicts future changes 

in medical waste without the influence of a 

pandemic.  

The results showed China's medical system and 

economic development, such as increasing personal 

income and popularizing universal health care. Also, 
the number of seeking medical care increased 

rapidly, leading to explosive growth in medical 

waste (∼240%) and pollutants (260%), and Major 

hospitals are the primary source. 

Parameter 

hospital waste 

management 
 

Mousazadeh 

et al., 2021 
[46]  

This study describes the background, current 

conditions, future potential, and WBE 

(Wastewater-based Epidemiology) detection 
and quantification procedures for SARS-CoV-

2 in wastewater. 

The results showed that human feces from 

wastewater samples might contain detectable SARS-

CoV-2 RNA days to weeks before symptoms appear. 
It shows that keeping an eye on SARS-CoV-2 

genetic markers in wastewater samples may be a 

useful strategy in advance of the COVID-19 
outbreak. 

Hospital waste 

 
 

Cesario et al., 

2020 
[47]  

  

This goal was to evaluate the effects of a 

hospital waste management approach used in a 
cancer center that was based on appropriate 

segregation and a corresponding reduction in 

the mass burned. 

This finding shows a decline in the percentage of 

waste that was incinerated. The lack of data from 
before the program's execution might be filled in by 

the examination of the stationarity of the proportion 

of waste burned. 

Hospital 
practice 

healthcare 

worker 
 

Olaifa, 
Govender and 

Ross, 2018 
[48]  

This study was designed to evaluate the 
relationships among hospital staff members' 

knowledge, attitudes, and behavior regarding 

waste management in district hospitals. 

42.7% of all participants received a "poor" score, 
indicating that their knowledge of hospital waste 

management procedures is still inadequate. The rest 

of the participants showed good health workers' 
knowledge of hospital waste management 

procedures. However, more than half reported 

positive attitudes towards proper waste disposal by 
health workers. Knowledge and practice and 

attitudes and practice have a significant relationship 

(p < 0.05). 

Table 6. Themes of clusters in keyword analysis 

 

In order to better understand the topic of this 

study, researchers focused on two themes 

namely things that affect hospital waste 

management and hospital waste 

management parameters in table 6. These 

two themes are the closest related to this 

research topic. One of the studies containing 

the things that affect hospital waste 

management has the title "Environmental 

challenges from the increasing medical 

waste since the SARS outbreak," written by 

Wei et al., 2021. [24] It explained that the 

condition factor of the COVID-19 

outbreaks, a new variant of SARS, played a 

significant role in increasing medical waste 

production. One study examined that the 

Covid-19 outbreak impacted the quantity, 

composition, and management of medical 

waste. [3]  It becomes a new challenge for 

hospitals and researchers to find solutions 

for planning more efficient medical waste 

management. Prasetiawan, 2020 explained 

that the COVID-19 outbreak should be an 

opportunity for policymakers. [48] Namely, 

the government needs to improve the waste 

management system of health facilities, so 

the country will be prepared to face similar 

disasters in the future. 

Another study discussed hospital waste 

management parameters on the subject item 

'wastewater.' Mousazadeh et al., (2021) 

study determined the potential for detecting 

and quantifying COVID-19 infection using 

the WBE detection (Wastewater-based 

Epidemiology) and quantification 

procedure. [46]  The study showed that 
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human feces traced from wastewater 

samples could contain SARS-CoV-2 RNA 

as an effort to detect infection before 

symptoms develop. A different study by 

Momeni et al., (2018) explained that the 

impact of health service waste on public 

health poses the most significant risk of 

spreading the infection to patients and the 

community. [49] Health service waste has 

various forms, one of which is wastewater. 

The study of Saguti et al., (2021) further 

investigated the extent to which the virus 

detected in wastewater could reflect the time 

of the spread of infection in the community. 
[51] The study tested viral content in 

wastewater limited to patients with severe 

symptoms. The study found the number of 

SARS-CoV-2 varied with a peak 

approximately per four weeks; the variation 

in the number of newly admitted patients 

was early by 19-21 days. Viral peaks with 

consistent periodic intervals suggest that 

SARS-CoV-2 may have cluster spread, 

perhaps representing that most infected 

patients only spread the disease for a short 

period. 

 

4.7 Keyword Relation 

Table 7 reveals the Pearson correlation 

between the total score of Hospital waste 

management and hazardous waste, waste 

disposal, solid waste management practices, 

and infectious waste management. The top 

result showed Hospital waste management 

scores positively between hazardous waste 

and waste disposal, with a correlation value 

ranging from 0.888 to 0.887 determined by 

the point-biserial correlation coefficient. 

The limitation of this study is that the results 

are subjective, following the author's 

knowledge and focus on the topic the 

researcher wants to discuss. 

 

Waste management  

Code A Code B Pearson correlation coefficient 

Hospital waste management  hazardous waste 0,888764 

Hospital waste management waste disposal 0,887829 

Hospital waste management solid waste management practices 0,87424 

Hospital waste management infectious waste management 0,873609 

Hospital waste management medical waste management practices 0,872307 

Hospital waste management human resource management 0,855535 

Hospital waste management chemical waste 0,845818 

Hospital waste management health care facility  0,843558 

Table 7. Relations of the Hospital waste management keyword 

 

The aspect of hazardous waste that has the 

most vital positive relationship with hospital 

waste management is in line with the focus 

of the previously mentioned themes 

regarding matters. Hospital waste 

management is a necessary process that 

must be taken seriously. Most hospital 

waste is medical and categorized as 

hazardous waste. [43]  Medical waste can 

become a medium for infection 

transmission, which makes it hazardous. [52] 

Because of it, its management requires 

special knowledge and regulations handled 

by experts. During the Covid-19 pandemic, 

almost all hospitals experienced a surge in 

waste production. [3]  Hospital waste 

management actions are influenced by 

minimizing the spread of COVID-19 and 

restricting business operations, travel, and 

the available manufacturing sector. [53] It is 

essential to ensure that waste does not pose 

a health risk to human growth, so the spread 

of COVID-19 can be prevented by 

managing hospital waste during the 

pandemic.  [7]  

The subsequent highest correlation that has 

a positive relationship with hospital waste 

management is regarding waste disposal. 

Hospitals have been identified as a 

significant source of contamination 

worldwide, which can risk inadvertently 

endangering public health. [54] Although the 

primary goal of hospitals is to promote 

human health, they must consider 

environmental protection. [55]  The hospital 

management can monitor and evaluate 

waste disposal to achieve it. [2]  Hospital 

waste management activities involve waste 

production, characterization, minimization, 

separation, transportation, and processing 
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until it is ready for disposal or reuse. [18] 

Changizi, Badeenezhad and Alidosti, (2021) 

explained that the application of hospital 

waste management is the responsibility of 

hospital administration and every part of 

health care provider personnel and 

individuals in the hospital. When carrying 

out waste management activities produced 

by hospitals, it is necessary to consider who 

contributes to waste products to help 

streamline the waste. [15] The share of 

hospital services carried out by doctors and 

nurses was the most significant contributor 

to the number of wastes in hospitals. [20] 

Some of the positive benefits that support 

good waste management in the hospital area 

(Table 8). 

 
Benefit(s) Purpose Researchers 

Helping to Reduce Hospital 
Environment Pollution 

Waste that is adequately treated to cause pollution reduction can effectively 
have an impact on reducing adverse effects on the hospital environment. 

Svebrant et al., 2021. 
[55] 

Mihai, 2020. [56] 

Dermatas, 2017. [57] 
Bean et al., 2016. [58] 

Cebe, Dursun and 

Mankolli, 2013. [59] 

Reducing Safety Hazards and 

Reducing Disease Spread in 

Hospitals 

The better the waste management, the more the ability to sort the types of 

waste, especially hazardous waste. Finally, this contributes to lowering the risk 

of spreading the disease to the surrounding community and the hospital. 

Akpieyi, Tudor and 

Dutra, 2015. [60] 

Bonner and Davidson, 
2020. [61] 

Al-Khatib, Eleyan and 

Garfield, 2016. [62] 
Rizan, Reed and 

Bhutta, 2021. [63] 

Kumar, Somrongthong 
and Shaikh, 2015. [64] 

Reducing Hospital Budget   Waste segregation, according to its type, can increase the effectiveness of 

allocating costs that must be spent in hospital waste management. 

Chu et al., 2021. [65] 

Żebrowski et al., 2020. 
[66] 

Anderson et al., 2021. 
[67] 
Aini et al., 2019. [68] 

5) Ullah and Khan, 

2011. [69] 

Table 8. Benefits of Hospital Waste Management 

 

The two keywords with the strongest 

correlation with hospital waste management 

can be summarized as indicators that can 

influence environmental factors. It is 

because those are vulnerable to causing 

secondary environmental pollution, 

especially when facing a sudden pandemic 

emergency. The analysis of the results of 

this study provides a referral to the hospital 

for appropriate treatment. The effect can be 

realized through an organized medical waste 

management flow plan. Policymakers must 

participate in increasing efficiency and 

strengthening basic hospital research on 

environmental impacts by increasing 

population-based waste disposal facilities 

and promoting treatment equipment. 

Furthermore, it is related to parameter 

indicators that can be used as benchmarks in 

implementing hospital waste management. 

The genetic content of SARS-CoV-2 in 

wastewater samples as recommendations 

can be given to overcome them by checking 

the content of the sample hospital 

wastewater regularly. 

Covid is proven to be able to provide new 

dynamics in the implementation of hospital 

waste management in hospitals. From this 

study, it appears that before the onset of 

COVID-19, many hospitals tended to ignore 

the importance of rules in the operation of 

hospital waste management, especially 

infectious waste. [71] One of the supported 

articles by Loveday et al., (2014),   which is 

the most cited article, revealed that in the 

epic3 guideline, which contains new things 

about comprehensive recommendations to 

reduce HCAI in hospitals, one of them is by 

disposing of waste according to standard 

protocols. [30] Epic3 is the result of the 3rd 

update of the national evidence-based 

Guidelines for preventing healthcare-
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associated infections (HCAI) in National 

Health Service (NHS) hospitals in the UK.  

Research conducted by the province of 

Tekirdağ, a part of Western Turkey, 

reported that Before COVID-19, this area 

generated 79,027 kg of medical waste per 

month; after COVID-19, this number 

increased to 116,714 kilograms. [71] When 

COVID-19 began to become a pandemic, all 

hospitals experienced increased use of 

single-use personal protective equipment 

(ppe) in handling Covid cases, contributing 

to a long list of waste management 

problems in hospitals. [30] Widespread use, 

inadequate infrastructure, and poor waste 

management all contribute to the generation 

of new waste. [72] Like it or not, hospitals 

must pay more attention to waste 

management. 

The researcher recommends that it is 

essential for the government and hospital 

managers to know the state of waste 

management in hospitals to set priorities and 

allocate resources to operate hospital waste 

management better. Differences in 

environmental conditions, resource 

availability, leadership, and the extent local 

managers use innovative approaches to 

address deficiencies in hospital waste 

management. Input and support from the 

central and local governments are 

significant in improving the quality of waste 

management in hospitals as a fundamental 

basis for reducing the amount of waste 

produced and possible environmental 

impacts. 

 

5. CONCLUSION 

Based on the interpretation of the facts 

presented above, the research may be 

concluded. First, the study's findings show 

that the Pearson correlation between 

hospital waste management is mostly 

related to hazardous waste, waste disposal, 

solid waste management practices, 

infectious waste management, medical 

waste management practices, human 

resource management, chemical waste, 

health care facility. Hazardous waste, waste 

disposal, and infectious waste management 

are some of the terms used to describe the 

characteristics of hospital waste. Second, 

according to the findings of this study, it 

was possible to find 4 main clusters and the 

most discussed trending topics regarding 

hospital waste management. The 4 clusters 

are Factors that affect hospital waste 

management, Parameters for hospital waste 

management, Hospital waste, and Hospital 

healthcare worker practice. The researcher 

explores more about the two themes 

discussed are matters that affect hospital 

waste management and hospital waste 

management parameters. Most of the 

research on these themes aims to identify 

factors and conditions that are considered 

capable of impacting hospital waste 

management. In addition, recent research 

shows that, in the face of this research, the 

current COVID-19 pandemic situation 

affects waste management in hospitals. 

Furthermore, the research theme focuses on 

managing the types of infectious waste more 

likely to be generated during a pandemic. In 

addition, in managing hospital waste in 

many countries, there are still problems 

related to the waste treatment process due to 

the limited number of incinerators. Their 

implementation still needs periodic 

monitoring to ensure compliance with its 

implementation to break the chain of 

spreading COVID-19 infections. Based on 

the results, the researcher recommends 

further research to deeply explore the 

problems found in this research. Further 

research may also use a different 

perspective related to the rapidly growing 

field of hospital waste management. 

 

Declaration by Authors 

Ethical Approval: Not Applicable 

Acknowledgement: The authors would like 

to thank Universitas Muhammadiyah 

Yogyakarta for supporting this study.  

Source of Funding: None 

Conflict of Interest: The authors affirm 

that there are no financial or interpersonal 

conflicts that have appeared to have an 

impact on the research presented in this 

study. 



Nabila Astri Nur Kuntari et.al. Hospital waste management during COVID-19 

 

                            International Journal of Science and Healthcare Research (www.ijshr.com)  39 

Vol. 8; Issue: 1; January-March 2023 

REFERENCE 
1. Kwikiriza S, Stewart AG, Mutahunga B, 

Dobson AE, Wilkinson E. A whole systems 

approach to hospital waste management in 

rural Uganda. Front Public Heal [Internet]. 

2019;7(JUN). Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85068741495&doi=10.3389%2Ffpubh.2019.0

0136&partnerID=40&md5=68b142e99476be6

5ea63363b1a8a9141 

2. Das AK, Islam MN, Billah MM, Sarker A. 

COVID-19 pandemic and healthcare solid 

waste management strategy – A mini-review. 

Sci Total Environ [Internet]. 2021;778. 

Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85102143459&doi=10.1016%2Fj.scitotenv.20

21.146220&partnerID=40&md5=1690007616

d7a32318f25323fb68c582 

3. Kalantary RR, Jamshidi A, Mofrad MMG, 

Jafari AJ, Heidari N, Fallahizadeh S, et al. 

Effect of COVID-19 pandemic on medical 

waste management: a case study. J Environ 

Heal Sci Eng [Internet]. 2021;19(1):831–6. 

Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85102994397&doi=10.1007%2Fs40201-021-

00650-

9&partnerID=40&md5=5992e262c865ff332c

03a34f11f7e62c 

4. World Health Organization. Health impacts of 

health-care waste. Safe Manag wastes from 

Heal Act [Internet]. 2018;20–30. Available 

from: 

http://www.who.int/water_sanitation_health/m

edicalwaste/020to030.pdf 

5. Azmal M, Kalhor R, Dehcheshmeh NF, 

Goharinezhad S, Heidari ZA, Farzianpour F. 

Going toward Green Hospital by Sustainable 

Healthcare Waste Management: Segregation, 

Treatment and Safe Disposal. Health (Irvine 

Calif). 2014;06(19):2632–40.  

6. Khalid S, Haq N, Sabiha Z-U-A, Latif A, 

Khan MA, Iqbal J, et al. Current practices of 

waste management in teaching hospitals and 

presence of incinerators in densely populated 

areas. BMC Public Health [Internet]. 

2021;21(1). Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85109652225&doi=10.1186%2Fs12889-021-

11389-
1&partnerID=40&md5=0b4434ef79b33113dc

55a810ed83d7cc 

7. Sarkodie SA, Owusu PA. Impact of COVID-

19 pandemic on waste management. Environ 

Dev Sustain [Internet]. 2021;23(5):7951–60. 

Available from: 

https://doi.org/10.1007/s10668-020-00956-y 

8. Sweileh WM. Global research publications on 

irrational use of antimicrobials: call for more 

research to contain antimicrobial resistance. 

Global Health [Internet]. 2021;17(1). 

Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85113344110&doi=10.1186%2Fs12992-021-

00754-

9&partnerID=40&md5=1b17759012c191302e

93275df263c70f 

9. Chisholm JM, Zamani R, Negm AM, Said N, 

Abdel daiem MM, Dibaj M, et al. Sustainable 

waste management of medical waste in 

African developing countries: A narrative 

review. Waste Manag Res [Internet]. 

2021;39(9):1149–63. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85109279066&doi=10.1177%2F0734242X21

1029175&partnerID=40&md5=be6d5125d9cc

bf6c46b30f1bee33211d 

10. Sharma HB, Vanapalli KR, Cheela VS, 

Ranjan VP, Jaglan AK, Dubey B, et al. 

Challenges, opportunities, and innovations for 

effective solid waste management during and 

post COVID-19 pandemic. Resour Conserv 

Recycl. 2020;162.  

11. Demirbas A. Waste management, waste 

resource facilities and waste conversion 

processes. Energy Convers Manag [Internet]. 

2011;52(2):1280–7. Available from: 

http://dx.doi.org/10.1016/j.enconman.2010.09.

025 

12. Renaldi A. Indonesia’s Poor Waste 

Management System May Worsen the 

Pandemic [Internet]. 2020 [cited 2021 Nov 

27]. Available from: 

https://pulitzercenter.org/projects/unseen-

danger-how-covid-19-reveals-indonesias-

medical-waste-problem 

13. Shareefdeen ZM. Medical Waste Management 

and Control. J Environ Prot (Irvine, Calif). 

2012;03(12):1625–8.  

14. Sharma SK, Gupta S. Healthcare waste 

management scenario: A case of Himachal 

Pradesh (India). Clin Epidemiol Glob Heal 

[Internet]. 2017;5(4):169–72. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85026454293&doi=10.1016%2Fj.cegh.2017.0



Nabila Astri Nur Kuntari et.al. Hospital waste management during COVID-19 

 

                            International Journal of Science and Healthcare Research (www.ijshr.com)  40 

Vol. 8; Issue: 1; January-March 2023 

7.002&partnerID=40&md5=ca3807498389db

d73a9b98a4e5c76074 

15. Kumarasamy M, Jeevaratnam V. Review on 

Management of Hospital Waste in An 

Efficient Manner. Int J Environ Agric Res. 

2017;3(8):55–9.  

16. CDC. Healthcare Infection Control Practices 

Advisory Committee (HICPAC): Guidelines 

for Environmental Infection Control in 

Health-Care Facilities. US Dep Heal Hum 

Serv Centers Dis Control Prev Atlanta, GA 

30329 [Internet]. 2003;(July):1–235. 

Available from: 

http://www.cdc.gov/hicpac/pdf/guidelines/eic

_in_hcf_03.pdf 

17. Ulfa M, Azuma M, Laras Wening D, Veda 

Yudanto A, Author C. The use of PPE Against 

the Incidence of COVID-19 Infection on 

Indonesian Healthcare Workers. JMMR 

(Jurnal Medicoeticolegal dan Manaj Rumah 

Sakit) [Internet]. 2021;10(3):230–40. 

Available from: 

https://journal.umy.ac.id/index.php/mrs/article

/view/13310 

18. Choi Yi T, Noor Hazwan Jusoh M. Overview 

of Clinical Waste Management in Malaysia. 

Rev Artic [Internet]. 2021;1(1):47–57. 

Available from: 

https://www.akademiabaru.com/submit/index.

php/fwe/article/view/3810/2861 

19. Changizi M, Badeenezhad A, Alidosti M. 

Medical waste management among healthcare 

workers: the use of educational diagnosis 

phase in the precede planning model among 

healthcare workers in south of Iran. Int J 

Environ Waste Manag. 2021;27(2):201.  

20. Anicetus H, Saria J, Mohamed H. Estimation 

of Different Categories of Healthcare Waste 

Generated at Two Different Hospital 

Categories in Four Hospitals in Dar es Salaam 

City. J Environ Prot (Irvine, Calif). 

2020;11(10):872–88.  

21. Xiao Z, Qin Y, Xu Z, Antucheviciene J, 

Zavadskas EK. The Journal Buildings: A 

Bibliometric Analysis (2011–2021). 

Buildings. 2022;12(1).  

22. Ulfa M, Setyonugroho W, Lestari T, Widiasih 

E, Nguyen Quoc A. Nutrition-Related Mobile 

Application for Daily Dietary Self-

Monitoring. J Nutr Metab. 2022;2022:1–11.  

23. Wu YC, Chen CS, Chan YJ. The outbreak of 

COVID-19: An overview. J Chinese Med 

Assoc. 2020;83(3):217–20.  

24. Wei Y, Cui M, Ye Z, Guo Q. Environmental 

challenges from the increasing medical waste 

since SARS outbreak. J Clean Prod [Internet]. 

2021;291:125246. Available from: 

https://doi.org/10.1016/j.jclepro.2020.125246 

25. Joshi SC, Diwan V, Tamhankar AJ, Joshi R, 

Shah H, Sharma M, et al. Staff perception on 

biomedical or health care waste management: 

A qualitative study in a rural tertiary care 

hospital in India. PLoS One [Internet]. 

2015;10(5). Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84934888623&doi=10.1371%2Fjournal.pone.

0128383&partnerID=40&md5=fece35747bb9

1046eddc1e57d24cd421 

26. Mihai F-C. Assessment of COVID-19 waste 

flows during the emergency state in romania 

and related public health and environmental 

concerns. Int J Environ Res Public Health 

[Internet]. 2020;17(15):1–18. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85088885158&doi=10.3390%2Fijerph171554

39&partnerID=40&md5=ac645b2d53cef0cb3

ee50dae1bfdaa98 

27. Romanova E, Kireeva O, Podzorova M. 

World university rankings and leadership: 

global analysis and methods for improvement. 

2019;359(Icsbal):209–15.  

28. Saini A. Geek Nation: How Indian Science is 

Taking Over the World. Kindle. Reprint, 

editor. London: Hodder & Stoughton; 2012. 

233–247 p.  

29. Agashe D, Maheshwary S, Pattanaik JK, 

Prakash J, Bhatt P, Arya SS, et al. Career 

challenges for young independent researchers 

in India. Curr Sci. 2022;122(2):135–43.  

30. Loveday HP, Wilson JA, Pratt RJ, Golsorkhi 

M, Tingle A, Bak A, et al. Epic3: National 

evidence-based guidelines for preventing 

healthcare-associated infections in nhs 

hospitals in england. J Hosp Infect [Internet]. 

2014;86(S1):S1–70. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84892407575&doi=10.1016%2FS0195-

6701%2813%2960012-

2&partnerID=40&md5=8ad968015b18a8b039

e30003356b095e 

31. Dancer SJ. Controlling hospital-acquired 

infection: Focus on the role of the 

environment and new technologies for 

decontamination. Clin Microbiol Rev 

[Internet]. 2014;27(4):665–90. Available 

from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84907751841&doi=10.1128%2FCMR.00020-



Nabila Astri Nur Kuntari et.al. Hospital waste management during COVID-19 

 

                            International Journal of Science and Healthcare Research (www.ijshr.com)  41 

Vol. 8; Issue: 1; January-March 2023 

14&partnerID=40&md5=654df8e5203994d96

ab5a85e2da79c9e 

32. Santhosh Kumar MP, Rahman R. Knowledge, 

awareness, and practices regarding biomedical 

waste management among undergraduate 

dental students. Asian J Pharm Clin Res 

[Internet]. 2017;10(8):341–5. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85026795411&doi=10.22159%2Fajpcr.2017.

v10i8.19101&partnerID=40&md5=720af2278

2af917189d036c23cf0a6ac 

33. Passaretti CL, Otter JA, Reich NG, Myers J, 

Shepard J, Ross T, et al. An evaluation of 

environmental decontamination with hydrogen 

peroxide vapor for reducing the risk of patient 

acquisition of multidrug-resistant organisms. 

Clin Infect Dis [Internet]. 2013;56(1):27–35. 

Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84871190132&doi=10.1093%2Fcid%2Fcis83

9&partnerID=40&md5=cbf75cfa7d15b7f06ad

1f794edfbb4f9 

34. Santos LHMLM, Gros M, Rodriguez-Mozaz 

S, Delerue-Matos C, Pena A, Barceló D, et al. 

Contribution of hospital effluents to the load 

of pharmaceuticals in urban wastewaters: 

Identification of ecologically relevant 

pharmaceuticals. Sci Total Environ [Internet]. 

2013;461–462:302–16. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84878908692&doi=10.1016%2Fj.scitotenv.20

13.04.077&partnerID=40&md5=0d8f0226ce0

719f18f75750e2a593b71 

35. Escher BI, Baumgartner R, Koller M, Treyer 

K, Lienert J, McArdell CS. Environmental 

toxicology and risk assessment of 

pharmaceuticals from hospital wastewater. 

Water Res [Internet]. 2011;45(1):75–92. 

Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

78649652503&doi=10.1016%2Fj.watres.2010

.08.019&partnerID=40&md5=68f8e729a4eaf

45884bc57540c1fa620 

36. Kovalova L, Siegrist H, Singer H, Wittmer A, 

McArdell CS. Hospital wastewater treatment 

by membrane bioreactor: Performance and 

efficiency for organic micropollutant 

elimination. Environ Sci Technol [Internet]. 

2012;46(3):1536–45. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84856732714&doi=10.1021%2Fes203495d&

partnerID=40&md5=1a311b5efc7564cb60537

a2f84ca7f47 

37. Bhakta H, Raja K, Shankar VR, Prakash V. 

Challenges, opportunities, and innovations for 

effective solid waste management during and 

post COVID-19 pandemic. Resour Conserv 

Recycl [Internet]. 2020;162(January):1–12. 

Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/P

MC7362850/pdf/main.pdf 

38. Chagas TPG, Seki LM, Cury JC, Oliveira 

JAL, Dávila AMR, Silva DM, et al. 

Multiresistance, beta-lactamase-encoding 

genes and bacterial diversity in hospital 

wastewater in Rio de Janeiro, Brazil. J Appl 

Microbiol [Internet]. 2011;111(3):572–81. 

Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

80051678328&doi=10.1111%2Fj.1365-

2672.2011.05072.x&partnerID=40&md5=d77

76f61f879d499f3015953742a74da 

39. Langenhoff A, Inderfurth N, Veuskens T, 

Schraa G, Blokland M, Kujawa-Roeleveld K, 

et al. Microbial removal of the pharmaceutical 

compounds ibuprofen and diclofenac from 

wastewater. Biomed Res Int [Internet]. 

2013;2013. Available from: 

https://www.scopus.com/record/display.uri?ei

d=2-s2.0-

84890020440&doi=10.1155%2F2013%2F325

806&origin=inward&txGid=b3ee086608da59

ba39c6633341a7f9e5 

40. Zhang H, Hu H, Wu C, Yu H, Dong H. Impact 

of China’s public hospital reform on 

healthcare expenditures and utilization: A case 

study in ZJ province. PLoS One [Internet]. 

2015;10(11). Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84958025808&doi=10.1371%2Fjournal.pone.

0143130&partnerID=40&md5=e2e5e19316ba

0435e371fa0d16830330 

41. Badia-Fabregat M, Lucas D, Pereira MA, 

Alves M, Pennanen T, Fritze H, et al. 

Continuous fungal treatment of non-sterile 

veterinary hospital effluent: pharmaceuticals 

removal and microbial community 

assessment. Appl Microbiol Biotechnol 

[Internet]. 2016;100(5):2401–15. Available 

from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84958870947&doi=10.1007%2Fs00253-015-

7105-

0&partnerID=40&md5=145cc6b85b742b4f9f

0667004294ce18 



Nabila Astri Nur Kuntari et.al. Hospital waste management during COVID-19 

 

                            International Journal of Science and Healthcare Research (www.ijshr.com)  42 

Vol. 8; Issue: 1; January-March 2023 

42. Stalder T, Barraud O, Jové T, Casellas M, 

Gaschet M, Dagot C, et al. Quantitative and 

qualitative impact of hospital effluent on 

dissemination of the integron pool. ISME J 

[Internet]. 2014;8(4):768–77. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84899426611&doi=10.1038%2Fismej.2013.1

89&partnerID=40&md5=6c96605f756cf349a

1a781c0ae199f6f 

43. Wafula ST, Musiime J, Oporia F. Health care 

waste management among health workers and 

associated factors in primary health care 

facilities in Kampala City, Uganda: A cross-

sectional study. BMC Public Health. 

2019;19(1):1–11.  

44. Adeoye AO. Impacts of hospital waste 

management on the health and environment of 

Ogbomoso area, Oyo state. Hosp Palliat Med 

Int J. 2018;2(6):2–6.  

45. Reddy MN, Muthukuru R, Mitra R, Trivedi 

RA, ... Infection Control Measures and Bio-

Medical Waste Management Practices among 

Private Dental Practitioners in Bengaluru City: 

A Cross-Sectional Survey. Int J Med Sci Curr 

Res [Internet]. 2019;2(March 2022). Available 

from: 

https://www.researchgate.net/profile/Amarnat

h 

Trivedi/publication/334318734_Infection_Co

ntrol_Measures_and_Bio-

Medical_Waste_Management_Practices_amo

ng_Private_Dental_Practitioners_in_Bengalur

u_City_A_Cross-

Sectional_Survey/links/6102eccf0c2bfa282a0

d525e/ 

46. Mousazadeh M, Ashoori R, Paital B, Kabdaslı 

I, Frontistis Z, Hashemi M, et al. Wastewater 

based epidemiology perspective as a faster 

protocol for detecting coronavirus rna in 

human populations: A review with specific 

reference to sars-cov-2 virus. Pathogens 

[Internet]. 2021;10(8). Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85113404000&doi=10.3390%2Fpathogens10

081008&partnerID=40&md5=eff784908188d

e6bf6331eb510997c73 

47. Cesario FKO, Fontoura RP, da Conceição 

Junior AH, Cruz AG, Nimer NFS, Morais PB, 

et al. Reduction of Management Costs and 

Avoidance of Air Release of Carcinogens 

Through a Waste Segregation Program in a 

Brazilian Medical Institution. Front Public 

Heal [Internet]. 2020;8. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85098070921&doi=10.3389%2Ffpubh.2020.5

83962&partnerID=40&md5=48f32a48b16ea5

014acb8f7fcb0b6ba3 

48. Olaifa A, Govender RD, Ross AJ. Knowledge, 

attitudes and practices of healthcare workers 

about healthcare waste management at a 

district hospital in KwaZulu-Natal. South 

African Fam Pract [Internet]. 2018;60(5):137–

45. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85043333661&doi=10.1080%2F20786190.20

18.1432137&partnerID=40&md5=178a37dff7

435ac27410d8fed3d1086c 

49. Prasetiawan T. Problems Over Medical Waste. 

a Br Study Actual Strateg Issues [Internet]. 

2020;Vol. XII,:13–8. Available from: 

http://puslit.dpr.go.id 

50. Momeni H, Tabatabaei Fard SF, Arefinejad A, 

Afzali A, Talebi F, Salmani ER. Composition, 

production rate and management of dental 

solid waste in 2017 in Birjand, Iran. Int J 

Occup Environ Med [Internet]. 2018;9(1):52–

60. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85040521194&doi=10.15171%2Fijoem.2018.

1203&partnerID=40&md5=e743d117f395e33

77d694f2a73ae77b5 

51. Saguti F, Magnil E, Enache L, Churqui MP, 

Johansson A, Lumley D, et al. Surveillance of 

wastewater revealed peaks of SARS-CoV-2 

preceding those of hospitalized patients with 

COVID-19. Water Res [Internet]. 2021;189. 

Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85096168957&doi=10.1016%2Fj.watres.2020

.116620&partnerID=40&md5=fe70c5938d81

ad75f99bf258cf04663a 

52. Rafiee A, Yaghmaeian K, Hoseini M, Parmy 

S, Mahvi A, Yunesian M, et al. Assessment 

and selection of the best treatment alternative 

for infectious waste by modified Sustainability 

Assessment of Technologies methodology. J 

Environ Heal Sci Eng [Internet]. 2016;14(1). 

Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84971273062&doi=10.1186%2Fs40201-016-

0251-

1&partnerID=40&md5=1b25c9ba4ef2c94806

c1e1519fb116e5 

53. Liu Z, Liu T, Liu X, Wei A, Wang X, Yin Y, 

et al. Research on optimization of healthcare 

waste management system based on green 

governance principle in the covid-19 



Nabila Astri Nur Kuntari et.al. Hospital waste management during COVID-19 

 

                            International Journal of Science and Healthcare Research (www.ijshr.com)  43 

Vol. 8; Issue: 1; January-March 2023 

pandemic. International Journal of 

Environmental Research and Public Health 

[Internet]. 2021;18(10). Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85105808187&doi=10.3390%2Fijerph181053

16&partnerID=40&md5=75cca23b46224fae1

c7d7131c434e36f 

54. Timofeeva SS, Bodienkova GM. Medical 

Waste as a Source of Antibiotic 

Contamination in Wastewater. IOP Conf Ser 

Earth Environ Sci. 2021;866(1).  

55. Abd-ULSalam Awad A, Bajari F Al. 

Environmental impacts of medical waste 

treatment and management by burning inside 

health facilities. Int J Civ Eng Technol. 

2018;9(5):41–53.  

56. Svebrant S, Spörndly R, Lindberg RH, 

Sköldstam TO, Larsson J, Öhagen P, et al. 

On-site pilot testing of hospital wastewater 

ozonation to reduce pharmaceutical residues 

and antibiotic-resistant bacteria. Antibiotics 

[Internet]. 2021;10(6). Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85108553817&doi=10.3390%2Fantibiotics10

060684&partnerID=40&md5=34a28fe54d040

2683daf41ba63434f3b 

57. Mihai FC. Assessment of COVID-19 waste 

flows during the emergency state in romania 

and related public health and environmental 

concerns. Int J Environ Res Public Health 

[Internet]. 2020;17(15):1–18. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85088885158&doi=10.3390%2Fijerph171554

39&partnerID=40&md5=ac645b2d53cef0cb3

ee50dae1bfdaa98 

58. Dermatas D. Waste management and research 

and the sustainable development goals: Focus 

on soil and groundwater pollution. Waste 

Manag Res. 2017;35(5):453–5.  

59. Bean TG, Bergstrom E, Thomas-Oates J, 

Wolff A, Bartl P, Eaton B, et al. Evaluation of 

a Novel Approach for Reducing Emissions of 

Pharmaceuticals to the Environment. Environ 

Manage [Internet]. 2016;58(4):707–20. 

Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84976292792&doi=10.1007%2Fs00267-016-

0728-

9&partnerID=40&md5=ed5a5a91db06e47335

0c98e389967b43 

60. Cebe A, Dursun S, Mankolli H. Hospital Solid 

Wastes and Its Effect on Environment. J Int 

Environ Appl Sci [Internet]. 

2013;8(October):733–7. Available from: 

https://www.researchgate.net/publication/2663

85747_Hospital_Solid_Wastes_and_Its_Effec

t_on_Environment 

61. Akpieyi A, Tudor TL, Dutra C. The utilisation 

of risk-based frameworks for managing 

healthcare waste: A case study of the National 

Health Service in London. Saf Sci [Internet]. 

2015;72:127–32. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84907494994&doi=10.1016%2Fj.ssci.2014.0

8.014&partnerID=40&md5=e78ddb7c17c54d

1f83aa531791e11d12 

62. Bonner AM, Davidson P. Technical Tips: 

Keeping It Clean during COVID-19. 

Neurodiagn J [Internet]. 2020;60(3):195–207. 

Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85091918304&doi=10.1080%2F21646821.20

20.1805267&partnerID=40&md5=0d21d59d4

56a4904d3f1527a0cc8d913 

63. Al-Khatib IA, Eleyan D, Garfield J. A system 

dynamics approach for hospital waste 

management in a city in a developing country: 

the case of Nablus, Palestine. Environ Monit 

Assess [Internet]. 2016;188(9). Available 

from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84982789667&doi=10.1007%2Fs10661-016-

5487-

9&partnerID=40&md5=40eac07b4b0448ab7b

a29f1602a54238 

64. Rizan C, Reed M, Bhutta MF. Environmental 

impact of personal protective equipment 

distributed for use by health and social care 

services in England in the first six months of 

the COVID-19 pandemic. J R Soc Med. 

2021;114(5):250–63.  

65. 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 

Serv Res [Internet]. 2015;15(1). Available 

from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

84927930912&doi=10.1186%2Fs12913-015-

0758-

7&partnerID=40&md5=d450f06e63d7870a6b

c5a9c40b0cd1ca 

66. Chu J, Ghenand O, Collins J, Byrne J, 

Wentworth A, Chai PR, et al. Thinking green: 

Modelling respirator reuse strategies to reduce 



Nabila Astri Nur Kuntari et.al. Hospital waste management during COVID-19 

 

                            International Journal of Science and Healthcare Research (www.ijshr.com)  44 

Vol. 8; Issue: 1; January-March 2023 

cost and waste. BMJ Open [Internet]. 

2021;11(7). Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85110769284&doi=10.1136%2Fbmjopen-

2021-

048687&partnerID=40&md5=f080e28659f6ff

997b48708fd891f5ec 

67. Żebrowski P, Zawierucha J, Prystacki T, 

Marcinkowski W, Małyszko J. Medical waste 

management–how industry can help us to 

protect environment and money? Ren Fail 

[Internet]. 2020;42(1):547–9. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85086523520&doi=10.1080%2F0886022X.20

20.1774900&partnerID=40&md5=23656c420

9f7c66e2c989cd181bb0f65 

68. Anderson DM, Cronk R, Fejfar D, Pak E, 

Cawley M, Bartram J. Safe healthcare 

facilities: A systematic review on the costs of 

establishing and maintaining environmental 

health in facilities in low-and middle-income 

countries. Int J Environ Res Public Health 

[Internet]. 2021;18(2):1–22. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85100180099&doi=10.3390%2Fijerph180208

17&partnerID=40&md5=3cb9aefcf81ccb0fb8

69fe59dd51d817 

69. Aini F, Siregar ES, Zulvianti N, Helmawati. 

Solid medical waste management on the 

budget effectiveness at West Pasaman 

regional general hospital West Sumatera. Int J 

online Biomed Eng [Internet]. 2019;15(10):4–

14. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-

85068146733&doi=10.3991%2Fijoe.v15i10.1

0919&partnerID=40&md5=64a6a0130dc34ae

2a44b168e4021e870 

70. Ullah JH, Khan MA. Proposed model for 

healthcare waste management. Pakistan J Med 

Sci. 2011;27(4):901–5.  

71. Wilujeng SA, Damanhuri E, Chaerul M. 

Medical waste management in private clinics 

in Surabaya and factors affecting it. Int J 

GEOMATE. 2019;16(55):34–9.  

72. Delmonico DVG, Santos HH, Pinheiro MAP, 

de Castro R, de Souza RM. Waste 

management barriers in developing country 

hospitals: Case study and AHP analysis. 

Waste Manag Res [Internet]. 2018;36(1):48–

58. Available from: 

https://www.scopus.com/inward/record.uri?ei

d=2-

s2.085038589953&doi=10.1177%2F0734242

X17739972&partnerID=40&md5=e6549449b

23b0446b7a05e370b0accfe 

 

 
How to cite this article: Nabila Astri Nur 

Kuntari, Maria Ulfa, Agus Jamal. Hospital 

waste management during COVID-19. 

International Journal of Science & Healthcare 

Research. 2023; 8(1): 27-44.  

DOI:  https://doi.org/10.52403/ ijshr.20230104 

 

 

****** 

https://doi.org/10.52403/

