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Results of the 2021 heat-related illness surveillance

Seongwoo Park, Sunmi Kim, Youngju Lee, JongHee Kim, Yuna Kim
Division of Climate Change and Health Protection, Director General for Health Hazard Response, Korea Disease Control and Prevention Agency
(KDCA)

In 2011, the Korea Disease Control and Prevention Agency (KDCA) launched a heat-related iliness (HRI) surveillance system.
Annually, a nationwide network of approximately 500 hospital emergency rooms (ERs) participate in the system during the
summer, the hottest part of the year in Korea. From May 20 to September 30, 2021, the KCDA operated the HRI surveillance
system to monitor heat stroke, heat exhaustion, heat cramps, heat syncope, and heat edema. According to hospital reports,
1,376 people developed HRIs and 20 deaths were attributed to HRI in 2021. The number of heat wave days in the summer
(June to August) in 2021 was 11.8 days, an increase of 53.2% from 7.7 days in 2020. Due to these temperature
characteristics, 59% of all patients with heat illness occurred in mid-July and late July. The report rate of heat related illness
was 75.9% in male, which was higher than 24.1% in female. The most number of patients with heat-related illness reported
were in their 50s (24.0%), followed by those in their 60s (17.8%) and 40s (15.6%). The most common places of occurrence
were outdoor workplace (40.3%), followed by paddy fields (11.6%) and roadside area (10.0%). A total of 20 deaths reported

in 2021 are estimated to be caused by heatstroke.

Keywords: Heat iliness, Heat stroke, Heat wave, Surveillance system

Table 1. Number of reported cases with heat—related illness (HRI), 2011-2021

Year Period of surveillance No. of reporting hospitals Total cases? No. of days of heat wave®
2011 (July 1—Sept. 3) 474 443 (6 deaths) 7.5
2012 (June 1—Sept. 6) 459 984 (15 deaths) 15
2013 (June 2—Sept. 7) 436 1,189 (14 deaths) 18.5
2014 (June 1—Sept. 6) 539 556 (1 death) 7.4
2015 (May 24—Sept. 5) 533 1,056 (11 deaths) 9.7
2016 (May 23—Sept. 21) 529 2,125 (17 deaths) 22.4
2017 (May 29—Sept. 8) 529 1,574 (11 deaths) 14.4
2018 (May 20—Sept. 10) 521 4,526 (48 deaths) 31.4
2019 (May 20—Sept. 20) 508 1,841 (11 deaths) 13.3
2020 (May 20—Sept. 13) 503 1,078 (9 deaths) 8.6
2021 (May 20—Sept. 30) 496 1,376 (20 deaths) 8.6

@ Total cases include death cases.
b Korea Meteorological Administration, Open MET Data Portal.
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Table 2. General characteristics of heat—related illness (HRI) patients

No. of heat-related illness(%)

Characteristics Increase rate (%p)
2020 2021
Gender
Male 833 (77.3) 1,044 (75.9) -1.4
Female 245 (22.7) 332 (24.1) 1.4
Region
Seoul 38 (3.5) 121 (8.8) 5.3
Busan 52 (4.8) 45 (3.3) =il.5
Daegu 26 (2.4) 32 (2.3) -0.1
Incheon 27 (2.5) 92 (6.7) 4.2
Gwangju 39 (3.6) 32 (2.3) 13
Daejeon 18 (1.7) 27 (2.0) 0.3
Ulsan 26 (2.4) 32 (2.3) -0.1
Sejong 2 (0.2) 14 (1.0) 0.8
Gyeonggi 176 (16.3) 271 (19.7) 3.4
Gangwon 50 (4.6) 55 (4.0) -0.6
Chungbuk 54 (5.0) 54 (3.9) =11
Chungnam 59 (5.5) 83 (6.0) 0.5
Jeonbuk 71 (6.6) 93 (6.8) 0.2
Jeonnam 117 (10.9) 110 (8.0) -2.9
Gyeongbuk 119 (11.0) 124 (9.0) -2
Gyeongnam 138 (12.8) 126 (9.2) -3.6
Jeju 66 (6.1) 65 (4.7) -1.4
Age
0-9 0 (0.0) 1(0.1) 0.1
10-19 24 (2.2) 39 (2.8) 0.6
20-29 103 (9.6) 141 (10.2) 0.6
30-39 100 (9.3) 120 (8.7) 0.6
40-49 169 (15.7) 215 (15.6) -0.1
50-59 244 (22.6) 330 (24.0) 1.4
60-69 219 (20.3) 245 (17.8) 2.5
70-79 113 (10.5) 127 (9.2) -1.3
>80 106 (9.8) 158 (11.5) 1.7
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Table 2. (Continued) General characteristics of heat—related illness (HRI) patients

No. of heat-related illness(%)

Characteristics Increase rate (%p)
2020 2021

Diagnosis

Heatstroke 222 (20.6) 351 (25.5) 4.9

Heat exhaustion 576 (53.4) 674 (49) -4.4

Heat cramp 171 (15.9) 211 (15.3) -0.6

Heat syncope 79 (7.3) 114 (8.3) 1

Heat edema 0 (0.0 0 (0.0 0

Other effects of heat and light 30 (2.8) 26 (1.9) -0.9

Place of occurrence

Indoor 171 (15.8) 280 (20.3) 4.5
Home 50 (4.6) 110 (8.0) 3.4
Building 29 (2.7) 23 (1.7) =i
Workplace 62 (5.8) 98 (7.1) 1.3
Plastic greenhouse 21 (1.9) 18 (1.3) -0.6
Other 9 (0.8) 31 (2.9 1.9
Outdoor 907 (84.2) 1,096 (79.7) -4.5
Workplace 378 (85.1) 555 (40.3) 5.2
Playground 47 (4.4) 53 (3.9) -0.5
Farmland 212 (19.7) 159 (11.6) -8.1
Mountain 34 (3.2) 38 (2.8) -0.4
Riverside 12 (1.1) 14 (1.0) -0.1
Roadside 132 (12.2) 137 (10.0) —2.2
Nearby residence 52 (4.8) 50 (3.6) —1.2
Other 40 (3.7) 90 (6.5) 2.8

r 35

5
2 g
§ [ No. of case 'E'
a B Daily average maximum [~ 20 %
2 30 HH ‘ —‘ temperature (C) ’ES
‘ Al A ’ i & Death 15 %
20 1 ‘ 5
m | |l m iy |
-r il HH I HHH r-”_\n—‘—‘mﬂ’m I H‘ H ‘ rrm‘HH HH‘\HT Ll -
0 T T T T 5
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Figure 1. Main characteristics of heat-related illness
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Figure 2. Main characteristics of heat-related illness

SU: Seoul, BS: Busan, DG: Daegu, IC: Incheon, GJ: Gwangju, DJ: Daejeon, US: Ulsan, SJ: Sejong—si,
CB: Chungcheongbuk—do, CN: Chungcheongnam—do, JB: Jeollabuk—do, JN: Jellanam—do, GB: Gyeongsangbuk—do, GN: Gyeongsangnam—do, JJ: Jeju—do.

GG: Gyeonggi—do, GW: Gangwon—do,
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Figure 3. Main characteristics of heat-related death
SU: Seoul, BS: Busan, DG: Daegu, IC: Incheon, GJ: Gwangju, DJ: Daejeon, US: Ulsan, SJ: Sejong—si, GG: Gyeonggi—do, GW: Gangwon—do,
CB: Chungcheongbuk—do, CN: Chungcheongnam—do, JB: Jeollabuk—do, JN: Jellanam—do, GB: Gyeongsangbuk—do, GN: Gyeongsangnam—do, JJ: Jeju—do.
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Figure 4. Heat—related iliness (HRI) incidence by region and age

SU: Seoul, BS: Busan, DG: Daegu, IC: Incheon, GJ: Gwangju, DJ: Daejeon, US: Ulsan, SJ: Sejong—si, GG: Gyeonggi—do, GW: Gangwon—do,
CB: Chungcheongbuk—do, CN: Chungcheongnam—do, JB: Jeollabuk—do, JN: Jellanam—do, GB: Gyeongsangbuk—do, GN: Gyeongsangnam—do, JJ: Jeju—do.
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