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ABSTRACT

The purpose of this study is to examine the spatial characteristics and factors in the
occurrence of COVID—19 from January 20 to August 30 of 2020. The exploratory
spatial data analysis and spatial econometrics model are used. The spatial unit of
analysis is 255 si—gun—gu in Korea. As a result of the analysis, COVID—19 infection
did not appear to be a significant factors(host and environment) influencing the

emergence of existing new infectious diseases, but there was a

relationship between

spatially adjacent areas and their occurrence. It also showed a close relationship with
the outbreak pattern of group 4 infectious diseases, another type of new infectious
disease in Korea. The result of this study shows that COVID—19 is not a new pattern
of emerging infectious diseases. It means that the properties of the space where new
infectious diseases appear must be continuously managed in order to effectively control

new infectious diseases.

KEYWORDS : COVID-19, Spatial Regression Model, Emerging Infectious Diseases,

Exploratory Spatial Data Analysis
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TABLE 1. Previous studies

Factor Relations

Previsous Studies

Elderly and infants(vulnerable to outbreak and spread)

Lashley (2004),
Ahrens et a/.(2005)

Fost Low socioeconomic status, Low accessibility to social infrastructure, and Low Alirol et al.(2011),
nutritional status Rodas et a.(2012)
Adent Pathogen population and survival period, Innovation of medical technology, Hidore et al.(2009),
gen Globalization Negev ef al.(2015)
Urbanization, Populatio density, Economic activity, Changes of living standard and
. . . o . Patz ef al.(2004),
Environment lifestyle, Past experience about infectious disease, Management system of
Tong et al.(2015)
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TABLE 2. Variables and indicators related to infectious disease

Factor Type Indicator Variables Source
Number of people above 65 years(H1)  Statistics Korea
Biological Vulnerable grou Number of le under fi r -
9 group umber o peop()'_lez)u der five years Statistics Korea
Host Economic status Number of welfare recipients(H3) Statistics Korea
ioral ) i -
Behaviora Educationa status Number of pegple below education Statistics Korea
level of primary school (H4)
Physiological Individual immune system and resilience  Rate of unmet medical need(H5) Statistics Korea
Crowdedness Population density(E1) Statistics Korea
Financial status of local government Financial self—sufficiency(E2) Statistics Korea
Socioeconomic Management capacity Number of re3|de?é33)per bublic officia Statistics Korea
Cohesion of local societ Rate of participation in civic activities Statistics Korea
Environment y (E4)
Days of daily average maximum Korea Meteorologica
Temperature temperature > 25C between Administration
Ecological 2000-2010(E5)
N i ipitation > ical
Precipitation Days of daily average precipitation Korea Meteorological

80mm between 2000—2010(E6) Administration




TABLE 3. Nationally notifiable infectious diseases(Group 1—4)

Group Characteristics Diseases
G Airbome or foodborne (epidemics); Cholera, typhoid, paratyphoid, bacterial dysentery, E coli hemorhagic colitis,
Immediate notification (n=6)  hepatitis A
National vaccination coverage Diphtheria, whooping cough, tetanus, measles, epidemic parotitis (mumps), rubella,
G2 (n=12) polio, hepatitis B, Japanese encephalitis, chickenpox, Haemophilus influenza type b
(Hib), pneumococgi
Malaria, tuberculosis, Hansen’ s disease, scarlet fever, meningococcal meningitis,
o . legionellosis, vibrio sepsis, typhus fever, endemic typhus, tsutsugamushi,
Monitoring of continued occurrence L . : i , .
of intermittent outbreaks: leptospirosis, brucellosis, anthrax, rabies, hemorrhagic fever, influenza, acquired
G3  Eoiablishment of control measures 'MMunodeficiency syndrome (AIDS), syphilis, Creutzfeldt—Jakob disease (CJD) and
_ variant Creutzfeldt—Jakob disease (vCJD), hepatitis C, vancomycin—resistant
(n=22) . B .
staphylococcus aureus (VRSA) with yellow colonies infection, carbapenem—resistant
Enterobacteriaceae (CRE) infection
Pest, yellow fever, dengue fever, viral hemorrhagic fever (Marburg hemorrhagic fever,
! Lassa fever, Ebola virus disease), smallpox, botulinum toxin, severe acute respiratory
Surveillance of new S : ) ) T .
community—based outbreaks or syndrome, animal influenza human infections, novel swine—origin influenza A (swine
G4 y flu), tularemia, Q fever, West Nile fever, new infectious disease syndrome, Lyme

cases from inbound travelers
(n=20)

disease, tick—borne encephalitis, melioidosis, Chikungunya fever, Severe Fever with
Thrombocytopenia Syndrome (SFTS), Middle East Respiratory Syndrome (MERS),
Zika virus infection
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(b) Spatial cluster

(a) Spatial distribution

FIGURE 1. Spatial distribution and cluster of COVID—19
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FIGURE 2. Spatial distribution and cluster of nationally notifiable infectious diseases(Group 1—4)
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Figure 3. Spatial distribution and cluster of nationally notifiable infectious diseases(Group 4)
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TABLE 4. Result of OLS and spatial regression model

Variable ” OLS Slpgatial Lag Model Spgtial Error Model
Coefficient S.e. Coefficient S.e. Coefficient S.e.
Constant 182.076 174.503 -43.827 128.366 -69.585 128.889
H1 0.0005 0.0015 0.0016 0.0011 0.0009 0.0011
H2 -0.0017 0.0035 -0.0022 0.0026 -0.0011 0.0024
Host H3 0.0038 0.0041 0.0035 0.003 0.002 0.0028
H4 -2.1114 3.2177 1.9219 2.3608 2.406 2.3219
H5 -1.9789 2.4334 -1.5763 1.7783 —0.853 1.5348
E1 0.0037 0.0028 0.0008 0.002 -0.0013 0.0026
E2 -0.3789 1.2201 -0.5991 0.8917 —1.2473 0.9859
Environment E3 0.1489 0.1227 0.1728+ 0.0899 0.3557%** 0.0973
E4 —4.2409 2.8096 -1.4699 2.0654 -1.0197 2.0889
E5 14.2963%* 2.0366 2.6154% 1.5766 —6.8058*** 2.9533
E6 —15.9469 11.4667 —0.7595 8.3936 28.0411 %+ 11.9429
Nationally Gl —0.8462+* 0.4475 =0.7571+* 0.3269 -0.5217 0.3708
notifiable G2 0.1095%** 0.036 0.0871%x* 0.0264 0.0953** 0.0242
infectious G3 —0.2423%x% 0.0678 —0.1405*+* 0.0498 —0.1318%#* 0.0493
diseases G4 5.8195%x 2.6093 3.9577+* 1.9067 1.3542 1.9087
Spatial effect rho 0.714%%% 0.0513
lambda 0.8986%** 0.0283
R 0.4435 0.6802 0.7272
Adjusted—R2 0.4036
LIK -1436.13 -1388.29 —1384.2477
AIC 2904.27 2810.59 2800.5
SC 2958.93 2868.66 2855.15
Jarque—Bera 4422 4774 +x
Breush—Pagan 832.0422#x
Kosenker—Bassett 73.2016%*+
Moran” s | 0.3320+**
LM-lag 93.4616%*+
Robust LM-lag 34.1376%*+
LM—error 61.7433%*+
Robust LM—error 2.4192

* P value < 0.1, ** P value < 0.05, *** P value < 0.01
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