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Characteristics of Summer Heatwave
Victims of Emergency Department
Visits in Korea During 2011 -Results
from the Surveillance System of Heat-
related Illness Based on Emergency
Department-

Soo-nam Jo, Si-Heon Kim, sun-ja Kim, Sung-hoon
Jung, M.D.}, Yunhwan Lee, M.D.2*, Wonwoong Na,
M.D.2, Jae-Yeon Jang, M.D.?, Kyoung Jun Song, M.D.*

Purpose: The aim of this study was to examine characteris-
tics of health-related victims identified through the
Surveillance System of Heat-related lliness (SSHI) based on
emergency department (ED) visits.

Methods: Between July 1 and September 3 of 2011, 443
heat-related patients were reported by 396 of the 461 EDs
participating in the SSHI. Heat-related illness included heat
(sun) stroke, heat cramp, heat syncope, and heat exhaustion.
A hot day was defined as a day above 30°C of daily maxi-
mum temperature in locations of provincial and metropolitan
government offices. We used chi square test for identification
of risk factors associated with Heat-related illness in the work-
place and heat-related illness heat (sun) stroke.

Results: Heatwave, defined as lasting three or more hot
days, occurred three times during this period. The daily aver-
age number of heat-related patients reported during the
heatwave period was 15.7 per day, more than four times the
usual rate. The daily maximum temperature showed positive
correlation with occurrence of heat-related illness. Heat
exhaustion was the most frequent cause (46.0%), with
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approximately 70% of all cases occurring between noon and
6 p.m. The number of people suffering from heat-related ill-
ness while outdoors was three times greater than that of
those who experienced it indoors. Work-related occurrence
comprised 56.7% of all cases. All six deaths occurred during
the heatwave period and were work-related.

Conclusion: Working conditions, outdoor activities, and old
age may be associated with health-related illnesses. A sur-
veillance system that monitors emergency room visits may
be useful in assessment of adverse health effects of sum-
mer heatwaves.
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Fig. 1. Surveillance System of Heat-related |1Iness Based on Emergency Department Records.
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Table 1. General characteristics of cases with heat-related illness

Characteristics No. of Heat-related illness (%)
Sex Mae 325 (73.4)
Female 118 (26.6)
Age (years) <20 411 (93
20~29 61 (13.8)
30~39 44 (99
40~49 86 (19.9)
50~59 76 (17.2)
60~69 64 (14.4)
>70 71 (16.0)
Conditions Heat (Sun) stroke 91 (20.6)
Heat cramp 83 (18.7)
Heat syncope 65 24.7)
Heat exhaustion 204 (46.0)
Transportation Ambulance (119) 181 (40.9)
Ambulance (others) 27 ( 6.2)
Public transportation 9 ( 20)
Private car 137 (30.9)
Others 89 (20.1)
Time 00:00~06:00 10 (23
06:00~12:00 65 (15.6)
12:00~15:00 154 (35.8)
15:00~18:00 146 (33.0)
18:00~24:00 64 (14.4)
Place (Outdoors) 349 (100.0)
Outdoor workplace 135 (38.7)
Playground 23 ( 6.6)
Road 54 (15.5)
Rice paddy/Farm 72 (20.6)
Others 65 (18.6)
Place (Indoors) 94 (100.0)
Indoor workplace 31 (33.0
Makeshift greenhouse 13 (13.8)
Building 12 (12.8)
House 29 (30.9
Others 9 ( 9.6)
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Table 2. General characteristics of deaths caused by Heat-related illness

Max. Heatwave

Month/Day  Sex Age  Region Time Place Transportation Temp (‘C)  Alert*

7.18 Femae 84 Chungnam 16:20 Farm Ambulance (others) 33.0 Advisory
7.18 Femae 89 Chungnam 15:.01 Rice paddy Private car 33.0 Advisory
7.18 Male 37  Gyeonggi 14:55  Outdoor workplace Ambulance (119) 35.8 Advisory
7.20 Male 81  Jeonnam 13:.01 Farm Others 325 Advisory
7.20 Male 82  Jeonnam 14:25 Farm Ambulance (119) 325 Advisory
85 Mae 91  Jeonbuk 13:50 Makeshift greenhouse  Ambulance (119) 335 Warning

* Korea Meteorological Administration issues Heatwave Alerts whenever sudden and important change of the weather condi-

tions. Heatwave Alerts include advisory and warning.

Heatwave advisory: Daily maximum temperatures above 33° C for an extended period of two days or more.
Heatwave warning: Daily maximum temperatures above 35° C for an extended period of two days or more.
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Table 3. Factors associated with Heat-related ilIness in workplace

Work place Others
p-value
N (%) N (%)
Sex
Male 200 (79.7) 125 (65.1)
Female 51 (20.3) 67 @49 P00
Age (years)
<20 2 (0.8 39 (20.3)
20~29 35 (13.9 26 (13.5)
30~39 28 (11.2) 16 ( 83
40~49 56 (22.3) 30 (15.6) p<0.05
50~59 53 (21.1) 23 (12.0)
60~69 43 (17.1) 21 (20.9)
>70 34 (13.5) 37 (29.3)
Conditions
Heat (Sun) stroke 55 (219 36 (18.7)
Heat cramp 53 (21.1) 30 (15.6)
Heat syncope 25 (10.0) 40 (08  P005
Heal exhaustion 118 (47.0) 86 (44.8)
Transportation
Ambulance (119) 86 (34.3) 95 (49.5)
Ambulance (others) 9 ( 3.6) 18 (9.9
Public transportation 7 (28 2 ( 1.0 p<0.05
Private car 91 (36.3) 46 (24.0)
Others 58 (23.1) 31 (16.1)
Time
00:00~05:59 4 (16 6 (31
06:00~11:59 36 (14.3) 33 (17.2)
12:00~14:59 78 (3L.1) 76 (39.6) p<0.05
15:00~17:59 98 (39.0 48 (25.0)
18:00~24:00 35 (13.9 29 (15.1)
Place
Qutdoors 207 (82.5) 142 (74.0)
Indoors 44 (17.5) 50 (260) P00
Heatwave alert
Yes 135 (53.8) 93 (48.4)
0.154

No 116 (46.2) 99 (51.6)
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Table 4. Factors associated with Heat-related ilIness Heat (Sun) stroke

Heat (Sun) stroke Others
p-value
N (%) N (%)
Sex
Male 75 (82.4) 250 (71.0)
Female 16 (17.6) 102 (290 P<005
Age (years)
<20 2 (22 39 (11.1)
20~29 12 (13.2) 49 (23.9)
30~39 7 (7.7 37 (10.5)
40~49 21 (23.1) 65 (18.5) p<0.05
50~59 18 (19.8) 58 (16.5)
60~69 8 (88 56 (15.9)
>70 23 (25.3 48 (13.6)
Transportation
Ambulance (119) 50 (54.9 131 (37.2)
Ambulance (others) 8 ( 8.8 19 ( 5.4)
Public transportation 1 (1Y 8 (23 p<0.05
Private car 21 (23.1) 116 (33.0)
Others 11 (12.1) 78 (20.2)
Time
00:00~05:59 1 (1 9 (26)
06:00~11:59 8 ( 88 61 (17.3)
12:00~14:59 36 (39.6) 118 (33.5) 0.121
15:00~17:59 36 (39.6) 110 (31.3)
18:00~24:00 10 (11.0 54 (15.3)
Place
QOutdoors 207 (82.5) 142 (74.0)
Indoors 44 (17.5) 50 (260  P<005
Workplace Yes 41 (45.1) 125 (35.5)
No 50 (54.9) 227 (64.5) 0.061
Heatwave alert
Yes 47 (51.6) 181 (51.4)
No 44 (48.4) 171 (48.6) 0.532
70 16E) 36 (C)
60 34
50 32
40 30
30 128
20 26
10 ’ 24
Dullll. ..I.lI..I (| FTETACL LT 1T IIIIl asl 9o

7478 75 77 79 TALTANTAS TAT 7O TRL 723 725727720 731 B2 B84 B5 88 B2 812814855813 82 822824825823 83 91 93

e Heatrelated -... AverageMax — 11 Max
illness Temp of 30 yr Temp

Fig. 2. Daily maximum temperature and number of cases with heat-related illness.
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Table 5. Description of heatwave period compared with non-heatwave period

Total period

Non-heatwave period

Heatwave period*

29.3

285

315

Daily Max.Temp (" C)

No of days

65

48
177
3.7

17
266
15.7

No of cases with heat-related illness

6.8

Daily average number of cases with heat-related illness

No of deaths

* Heatwave period: lasting 3 or more days of hot weather (above 30° C of daily maximum temperature), during July 16-20,

August 3-7 and August 27- September 2 2011.
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Fig. 3. Scatter plot of daily maximum temperature and cases with heat-related illness.
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