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Analyzing the Relationship between Health Damage Caused by Heat Wave and

Socioeconomic Factors

Tae Ho Kim’, Jong In Baek, Yong Un Ban'
Department of Urban Engineering, Chungbuk National University, 1 Chungdae-ro, Seowon-gu, Cheongju, Republic of Korea

Abstract

In response to climate change adaptation, this study analyzes the relationship between health damage caused
by heat wave and socioeconomic factors based on a multiple regression analysis. In order to determine
whether socioeconomic factors operate differently depending on the population size, 164 local governments
in Korea were classified into 83 cities and 81 counties for analysis. The results of analysis showed that
the number of health center workers, the number of social welfare facilities, the rate of basic livelihood
security recipients, Gross Regional Domestic Product (GRDP), fiscal self-reliance ratio, and the area of urban
parks were significantly associated with health damage caused by heat wave. However, the relationship
was found to be significant only in cities, not in counties.

Key words: climate change adaption, heat wave, health damage, socio-economic factors, multiple regression analysis
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Table 1. Health damage caused by heat waves
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Health Damage

Related Research

Respiratory Tuberculosis

Diaz, et, al (2002), Portier & Thigpen Tark(2010), Matthies, et. al.(2008), Anderson & Bell(2009),

Stafoggia(2009), Jo(2013)

Heart Disease

Jo(2013), Ministry of Environment(2003)

Cardiovascular Disorders

Portier & Thigpen Tark(2010), Matthies, et, al (2008), Ministry of Environment(2003)
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Table 2. Health damage and socioeconomic factors at the individual level

Health Damage

Socioeconomic Factors(Individual Level)

Related Research

Health and Autoimmune Diseases

Income, Educational Level, Occupational Class,
Social Class, and Ancestry

Calixto & Anaya(2014)

Lifestyle Factors,
Incident Depressive Symptoms

Education, Income, Perceived Income, and
Financial Assets

Groffen, et, al (2013)

Subjective Health

Demographical Factor(Sex, Age), Socioeconomic
Factors(Education Level, Marital Status, State of
Employment, Economic Level)

Kim, et, al (2012)

Respiratory Tuberculosis
(Chronic Obstructive Pulmonary Disease)

Education Level, Job, An Income Level

Lee, et, al (2006)

Table 3. Health damage and socioeconomic factors at the regional level

Health Damage

Socioeconomic Factors(Region Level)

Related Research

Breast Cancer Incidence

Population Density, Percentage of Non—Agriculture Population, Second Industry
Output, Percentage of Population Employed in Tertiary Industry, Average Years
of Education, Percentage of Population Employed in Primary Industry,
Percentage of Unemployed (Unemployment Rate), Percentage of Population
Employed in Second Industry, Percentage of Illiteracy (Illiteracy Rate), Primary
Industry Output, Breast Cancer Incidence,

Fei, et al (2015)

Respiratory System and
Cardiovascular Diseases

Heat Index, Green Coverage Area, Number of Hospital, The Ratio of Elderly People
Who Have No Income, Daytime Population Index, Number of Environmental |Lee, et, al (2014)
Pollution Discharge Facilities, Percentage of Elderly 65 over Living Alone

Hypertensive Heart
Disease, Ischaemic Heart

Disease, Heatstroke

Composite Deprivation Index (Rate of The Unemployed, Percentage of Basic
Living Security Received People, The Ratio of The Households Which Are
Diseases, Cerebrovascular| Minimum Standard of Residence, Percentage of Low Social Class, The Ratio

of People over 19 Years Old and Below A Junior High School Graduate

Lee & Shin(2014)
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Table 4. Diagnosis result of multicollinearity between the independent variables

Independent Variable Tolerance VIF

Number of Health Center Workers 0.739 1.353
Number of Social Welfare Facilities 0.744 1.345
Rate of Basic Living Security Received People 0.512 1,953
GRDP 0,706 1,416

Fiscal Self—Reliance Ratio 0,367 2.722

Area of Urban Parks 0.961 1,041
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Table 5. Health damage caused by climate change and socioeconomic indicators

Separation Sector Indicator
The Death Toll Respiratory Tuberculosis (Per 100,000 People)
The Death Toll Heart Disease (Per 100,000 People)

The Death Toll Cardiovascular Disorders (Per 100,000 People)
Number of Health Center Workers (Per 100,000 People)
Number of Social Welfare Facilities (Per 100,000 People)

Rate of Basic Living Security Received People (%)
GRDP(Won)
Fiscal Self—Reliance Ratio (%)
Area of Urban Parks (Per 1,000 People)

Health Damage Caused

A Dependent Variable by Heat Waves

Independent Variable | Socioeconomic Factors
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Table 6. Categorization of cities according to population size ok AR - AAIA 80 AFE oAM= HaA ol
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Table 7. Results of multiple regression analysis on deaths due to respiratory tuberculosis by spatial type

Nationwide ‘ Cites Counties
Sector — —
Beta Coefficient for Standardization
Number of Health Center Workers 041 .350%* —.088
Number of Social Welfare Facilities —-.012 — 349%* o1
Rate of Basic Living Security Received People . 254%* .264%* 178
GRDP 067 013 —-.152
Fiscal Self—Reliance Ratio — 415%¥* —.350% —-.113
Area of Urban Parks —.047 —.308%* 172
Adjusted R—Squared 338 432 104
P—-Value .000 .000 027

# ¥p (0.5 **p (0.1 **¥p 0,01
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Table 8. Results of multiple regression analysis on deaths due to heart disease by spatial type

Nationwide ‘ Cites Counties
Sector . .
Beta Coefficient for Standardization

Number of Health Center Workers .069 235 —.102
Number of Social Welfare Facilities 027 —.044 —.083

Rate of Basic Living Security Received People . 228%* .336%* 163
GRDP .092 .067 -.115

Fiscal Self—Reliance Ratio — 51g*** —.347%* —-.175

Area of Urban Parks —.097 —.169 —-.091

Adjusted R—Squared 481 524 .055

P—Value .000 .000 114

# *p (0.5 #Fp (0.1 ¥¥p (0,01
Table 9. Results of multiple regression analysis on deaths due to cardiovascular disorders by spatial type
Nationwide ‘ Cites Counties
Sector . .
Beta Coefficient for Standardization

Number of Health Center Workers .108* 107 —-.029

Number of Social Welfare Facilities 120% 183% 051

Rate of Basic Living Security Received People 985k HE 391 1229
GRDP .090 .076 -.086

Fiscal Self—Reliance Ratio —.503%** —.361%* —.336%

Area of Urban Parks —.067 —.087 —.001

Adjusted R—Squared 651 708 .204

P—Value .000 .000 .001

*p € 0.5 **p (0.1 *#**p (0,01
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Table 10. Socioeconomic indicators affecting health damage caused by climate change by spatial type

Sector Nationwide Cites Counties
Number of Health Center Workers (+)
L . . Number of Social Welfare Facilities (—)
f B L Peopl
Respiratory Rate of Basic Living S(i():urlty Received People Rate of Basic Living Security Received People B
Tuberculosis . . . (+)
Fiscal Self—Rel -
iscal Self-Reliance Ratio (=) Fiscal Self—Reliance Ratio (-)
Area of Urban Parks (—)
Rate of Basic Living Security Received People|Rate of Basic Living Security Received People
Heart Disease (+) () -

Fiscal Self—Reliance Ratio (—)

Fiscal Self—Reliance Ratio (-)

Cardiovascular
Disorders

(+)
Fiscal Self—Reliance Ratio (-)

Number of Health Center Workers (+)
Number of Social Welfare Facilities (+)
Rate of Basic Living Security Received People

Number of Social Welfare Facilities (+)
Rate of Basic Living Security Received People
(+)

Fiscal Self—Reliance Ratio (-)

Fiscal Self—
Reliance Ratio

)
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