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ABSTRACT: In this study, an analysis of medical waste generation characteristics was conducted, differentiating between
ordinary situation and the outbreaks of massive infectious diseases. During ordinary situation, prediction models for medical
waste quantities by type, general medical waste(G-MW), hazardous medical waste(H-MW), infectious medical waste(I-MW),
were established through regression analysis, with all significance values (p) being <0.0001, indicating statistical significance.
The determination coefficient(R2) values for prediction models of each category were analyzed as follows : [-MW(R2=0.9943) >
G-MW(R2=0.9817) > H-MW(R2=0.9310). Additionally, factors such as GDP(G-MW), the number of medical institutions
(H-MW), and the elderly population ratio(I-MW), utilized as influencing factors and consistent with previous literature,
showed high correlations. The total MW generation, evaluated by combining each model, had an MAE of 2,615 and
RMSE of 3,353. This indicated accuracy levels similar to the medical waste models of H-MW(2,491, 2,890) and I-MW(2,291,
3,267). Due to limitations in accurately estimating the quantity of medical waste during the rapid and outbreaks of massive
infectious diseases, the generation unit of -MW was derived to analyze its characteristics. During the early unstable
stage of infectious disease outbreaks, the generation unit was 8.74 kg/capita * day, 2.69 kg/capita « day during the stable
stage, and an average of 0.08 kg/capita « day during the reduction stage. Correlation analysis between generation unit
of [-MW and lethality rates showed +0.99 in the unstable stage, +0.52 in the stable stage, and +0.96 in the reduction
period, demonstrating a very high positive correlation of +0.95 or higher throughout the entire outbreaks of massive
infectious diseases. The results derived from this study are expected to play a useful role in establishing an effective
medical waste management system in the field of health care.
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Table 1. Data Collection Methods and Sources by Category
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Fig. 1 Flow diagram of the research steps.
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Fig. 2. Prediction models for generation by medical waste classification(linear and nonlinear regression analysis).
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Table 2. Evaluation Result of Generation Prediction Models by Medical Waste Classification

Classification T-MW H-MW [-MW G-MW
R 0.9965 0.9310 0.9943 0.9817
p - <0.0001 <0.0001 <0.0001
Regression Yo - -8.99 11.99 -10.16
model t a - 11.61 -13.71 23.19
evaluation - - 15.99 -
MAE 2,615 2,491 159 2,291
RMSE 3,353 2,890 189 3,267
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Fig. 3. The short-term prediction results of T-MW generation.
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AR §le A5 AlLSHE 0.04~8.68% W& & 713+ A3} H-MWE MAE 2,491, RMSE
Uetll= Aoz AN o] ARE nige 2,890, I-MW+= MAE 159, RMSE 189, G-MW+=
Ao 57| E2] LU 9} XHE Alolo] A MAE 2291, RMSE 32672 H7}5 o], -[MW2
TS 3% 2B = AAE Fig 59 YERN I mdo] A=) 7 2F¢ A9E YERY
AZTER B FA ] S eSS = Ao Z Yephgth w3 7 mda)g Fg3t
w, A= BRG] 40.99, FH7] +0.52, Ha T YE5H7E WAFY MAEE 2,615, RMSE
7] 409602 YERE A A7)0l +0.95 o]/g2] ul 33532 H7lEo], HMWS MW 225 7] &
T =2 4o S UERSTE "AAZ] F < 2229 fARE o) ASEE Usile
A7 A1 dBAdel 7 B o R EAEHS o] RIS ATt
=4, o= 2021d 29 Hg7] & - 719 COVID-19 3) 4w g gl A o] Ao 571 E(1-MW)
WAl oA F(2.26)0] A=A o2 AlYEHA LAY 2 7 2710 E9Hg 7)ol 8.74 kg/l - L]
Akfol]l vz X|HEo] 48] AT Ao 7] AT 7 EA =Tk o] % 7o) 2.69
stod AojFoz e AAGTE YRt Hlog kg/Ql - &, ZarlolE 0.08 kgl - Lo Ay
FAHt LA E YeRl =T, ol A2 o547
& A A wislel vl Z YIS W] of
o2 EAMEQI
4. 24 E 4) AHEYL AomHr|E TALEH ]
A Az, BE AZIOA ko] dado] #4
Zredn W3} YA A8l A o) md | Ee A Hdk AaAsE BT 4099, 7]
wo) A 7, w7120 AAe Wslel uet & 0.52, Fa7] +0.960% UERtow, 24
Aol wheh A= AolA| YEeRr] wliel] B AT A AA A7) A +0.95 o o] w9 & &
HE A7) T AZe TRl o muy|Re] Wy ol RS HERE ol A=,

F71E4-9s), 314), 2023



A ol &
THoE A7t
h

At A
o TR WAWBIVANA7IEY TE9

JzH7E AT A T dirE ZE A
S AsHrE A& &7 &
3350013)] A& o} 3E AFdYT

References

1. Haque, M.S., Uddin, S., and Sayem, S.M., et al,,
“Coronavirus disease 2019 (COVID-19) induced
waste scenario: A short overview”, J Environ Chem
Eng., 9(1), 104660. (2021).

2. Jeong J. W., and U J. H.,, “Severe Acute Respiratory
Syndrome”, Korean Journal of Medicine, 65(2), pp.
154~159. (2003).

3. Ministry of Environment (Korea), MERS infectious
medical waste safety management white paper.
(2016).

4. Ministry of Environment (Korea), homepage, ttp:/k
osis.kr/covid/statistics. (2021).

5. Aldieri, L., Ioppolo, G., Vinci, C. P., and Yigitcanlar,
T., “Waste recycling patents and environmental
innovations: an economic analysis of policy
instruments in the USA”, Japan and Europe. Waste
Manag., 95, pp. 612~619. (2019)

6. Ma, Y., et al.,, “The impact of economic growth
and tiered medical policy on the medical waste

generation: An empirical analysis based on the

J. of KORRA, 31(4), 2023

10.

11.

12.

13.

14.

15.

environmental Kuznets curve model”, Frontiers in
Environmental Science, 10, pp. 824435. (2022).
Cheng, J., Shi, F., Yi, J., and Fu, H., “Analysis
of the Factors that Affect the Production of
Municipal Solid Waste in China”, J. Clean. Prod.,
259, pp. 120808. (2020).

Cho., M. H., and Jang., Y. C., “Study on the
Generation and Disposal Characteristics of
Infectious Medical Waste Following the Spread of
the COVID-19 Infectious Disease”, J. Korea Soc.
Waste Manag., 40(3), pp. 273~282. (2023).
Bdulredha, M., Kot, P., Al Khaddar, R., Jordan,
D., and Abdulridha, A., “Investigating municipal
solid waste management system performance during
the Arba’een event in the city of Kerbala”, Iraq.
Environment, Development and Sustainability, 22,
pp. 1431~1454. (2018).

Shams, S., Sahu, J. N., Rahman, S. M. S., and
Ahsan, A,. “Sustainable Waste Management Policy
in Bangladesh for Reduction of Greenhouse Gases”,
Sust. Cities Soc, 33, pp. 18~26, (2017).
Malinauskaite, J., Jouhara, H., Czajczynska, D.,
Stanchev, P., Katsou, E., Rostkowski, P., et al.,
“Municipal Solid Waste Management and Waste-
To-Energy in the Context of a Circular Economy
and Energy Recycling in Europe”, Energy, 141,
pp- 2013-2044. (2017).

Seo, K. S., and Jo, N. Y., “A study on the prediction
of the specified waste generation”, J, Korean Society
of Environmental Administration, 7(2), pp. 261~
266, (2001).

Minoglou, M., and Komilis, D., “Describing Health
Care Waste Generation Rates Using Regression
Modeling and Principal Component Analysis”,
Waste Manag., 78, pp. 811~818. (2018).

Khan, B. A., Cheng, L., Khan, A. A., and Ahmed,
H., “Healthcare Waste Management in Asian
Developing Countries: a Mini Review”, Waste.
Manage, 37(9), pp. 863~875. (2019).
Karpusenkaite, A., Ruzgas, T., and Denafas, G.,



Oite g 20| s o|=H|=

L ol=o

&

o g+ 39

16.

17.

18.

19.

“Forecasting medical waste generation using short
and extra short datasets: Case study of Lithuania”,
Waste Manag., 34(4), pp. 378~387. (2016).
Wei, Q. S., Tu, M, Lai, X, Q., and Xu, M., “Current
status of classification and disposal of medical waste
in different medical institutions in China”,
Department of Healthcare-associated Infection
Management Control. 20, pp. 782~787. (2021).
Sharma, S. K., and Gupta, S., “Healthcare waste
management scenario: a case of Himachal Pradesh
(India)”, Clin Epidemiol Glob, 5(4), pp. 169~172.
(2017).

Hao, F., Zhang, Y., and Li, X.H., “Estimation of
Endogenous Depreciation Rate of Health Capital
and Relative Analysis in China”, Popul. Dev. 26
(02), pp. 36~48 (2020).

Brownlee, S., Chalkidou, K., Doust, J., Elshaug,
A. G., Glasziou, P., Heath, 1., et al., “Evidence

20.

21.

22.

23.

24.

for Overuse of Medical Services Around the World”,
The Lancet, 390(10090), pp. 156~168. (2017).
Bloom, D. E., Khoury, A., and Subbaraman, R.,
“The Promise and Peril of Universal Health Care”,
Science, 361(6404). (2018).

Russo, G., Rego, 1., Perelman, J., and Barros, P.P.,
“A Tale of Loss of Privilege, Resilience and Change:
the Impact of the Economic Crisis on Physicians
and Medical Services in Portugal”, Health Policy,
120(9), pp.- 1079~1086. (2016).

Ministry of Environment (Korea), “Special measures
for waste safety management related to COVID-19”,
3rd. (2020).

Korea Government, “The 1st resource circulation
action plan (2018~2027)”. (2018).

Ministry of Environment (Korea), “Special measures
for waste safety management related to COVID-19”,
4th, (2021).

F71=AE, 31(4), 2023



