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The Impact of High Apparent Temperature on the Increase of Summertime
Disease-related Mortality in Seoul: 1991-2000
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Department of Geography, Western Dlinols University, TSAY,
Department of Preventive Medicine, College of Medicine, Dankook University?

Objectives : The aim of this paper was to examine the mortalities after a lag time of 3 days. Specifically, blood cir-
relationship betwesn the summertime {June to August) heat culation-related mortalities, such as cerebral infraction,
index, which quantifies the bioclimatic apparent were predominant causes. Overall, a critical mortality
temperature in sultry weather, and the daily disease-related threshold was reached when the heat index exceeded
mortality in Seoul for the period from 19971 to 2000, approximately 37T, which corresponds to human body

Methods : The daily maximum {or minimum} summertime temperature. A linear regression model based on the heat
heat indices, which show synergetic apparent temperatures, indices above 377, with a 3 day lag time, accounted for
were calculated from the six hourly temperatures and real £3% of the abnormally increased mortality (2 +2 standard
time humidity data for Seoul from 1991 to 2000. The deviations).
disease-related daily mortality was extracted with respect to Conclusions : This study revealed that elderly persons,
types of disease, age and sex, efc. and compared with the those ower G5 years old, are more vulnerable to mortality
time series of the daily heat indices. due to abnormal heat waves in Seoul, Korea. When the

Results : The summertime mortality in 1994 excesded the daily maximum heat index exceeds approximately 37T,
normal by 626 persons. Specifically, blood circulation-related blood circulation-related mortality significantly increases. A
and cancer-related mortaliies increased in 1994 by 29.7% lingar regression model, with respect to lag-time, showed
{224 persons) and 15.4% {107 persons), respectively, that the heat index based on a human model is a more
compared with those in 1993 Elderly persons, those above dependable indicator for the prediction of hot weather-
65 years, were shown to be highly susceptible to strong related mortality than the ambient air temperature.
heat waves, whereas the other age and sex-based groups
showed no significant difference in mortality . In particular, a J Prav Med Public Health 2005:368(3):283-290
heat wave episode on the 22nd of July 1994 {= 457 daily
heat index) resulted in double the normal number of Key words : Heat index, Heat waves, Mortality, Seoul.
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Figure 1. Heat Index chart[7]

Table 1. Lnomal
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), T: air temnperature ( “F), RH: relative hurnidity (%)
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Figure 2. Monthly average velues of daly maximum Heat Indices and normalized monthly dissase-
related deaths per 10 million persons in he summer, Seoul (1991-2000),
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Figure 4. Variations of summerime daily maximum Heat Indices (HI) and daily mortslity in 1993 (=)
and 1994 (b): Disease-related Morality (DM), Blood CirculationTelated Mortality (BCM),
Conduction disorders and Cardiac arrhythmias-related mortality (BCWM1), and
Cersbrovascular dseaserelated mortality (BUME).

Table 2, Differences of total montly normahzed {out of 10 milion populations) martality for each
disease type in J C\// and August of 1993 and 1994, Seoul: BC (Blood Circulation-related
mortality), GAN (CANcer-related mortality), DIG (DIGesnon related mortality), RES
[F{ESpwatorwelaed mortglity), END (ENDocnne related mortality), and TD (Total Diseases-
related mariglity). P-value is he result of 2 Mann-Whiney Tost for diffierence of daily
mortality data (MN=31) for each disease group between 1993 and 1994 (in Juby' and August)

Year  Mamth BC CAN DIG RES END D

1993 Ry TSHC3L4Y) 0A2e0%  1ZTE 127634 L06EAY)  D396100%)
Augnst TISC304%)  TITG01%)  IWCIS%) 13TGEM) 105@4Y%) T38S00%)
1994 hiy  OTIC33SN)  SOBQTSY  18WEAY)  49G0M) 1@ 161000
Augnst THO293W)  MOQE0W)  WATTR 13160%) 95EEY)  293T100%)
19941693 hiy  ZAGKOTVG T 10TGHSAY) T 4(HLO) T BEIISW T BER2T  SIELTH) 1

Difference Pvale® 0005 0.010 0909 0.194 0216 0.000
Aungt ORI BERT MWD 66w | 9B | 54107 t
Pyae® 0417 0.621 0.241 0511 0.608 0,004

Table 3. Possible impacts of high heat Index on human body [14]

Categoriss Heat index Possibke ayvrmptoms
Chtticn 26T ~3227 Fatime with prolonged sxposure and phiysical activity
E , Sunstrolee, Heat cramps and heat exhaustion with prolonged
s caticn $22406T exposure and phiysical ad vty under these conditions
Danger 40.6~54 57 Smdce, heat cramps o hedt exhausum are licely, Heatstrolee
with prolonged eposire and physsical activiy
Exremne danger Crer 457 Heatstrles or aunstrolee are mininant
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Figure 5. Summertme (July-August) normalized (out of 10 million populatons) mortality differences of each age cohort in 1994 from those in 1993, Seoul:
for instance, 5<=15 age cohort indicates people equal 1o or greater than 5 and below 15 years. Hl with the hick ine denotes daily maximum heat
index. Summerime daily mortality differences between 1993 and 1994 are significant only for both 45<<55 and < 85 age cohorts at 99% of
significance level and for 55<<65 age cohort at 95% of significance level according to a Mann-Whitney U test (N=62).
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Table 4. Linear regression models between Heat Indices (HI 237 C) and lagged Mortality (M=96);

is square value of Pearson correlation coefficient, and M is the number of cases during he A g 232 Btk & }\1 AL
period of study {1991-2000) o= & inl ohug} 71:7& 1_;11_4 &
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*0.01 significance level (two-tailed)
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