tHotegostsxl & 19 o M 5 & 09 ™
Volume 19, Number 5, October, 2008

OIAAAIO| O10FXI E Ad
ELH —|T'|'_'6—| === =6
SHTHS D oI CHE S olat s, StEICHSE M O CHEE Atzlolst s, M=t OIS Sgo st
QIMICHE 10 RO THEHSE OflH el &l OFFCHSt W OIS Swolstal’, 7SO IHHS! Ol oSt &,
StEICHS D o ICHEE At olst &l
2 - AMB - ANE - TN 0| FE - B AHYE - 2HE - Yss

The Epidemiologic Characteristics of
Drowning in Korea

Kwon Kim, M.D., Jai Yong Kim, M.D.}, Sang Do Shin,
M.D.?, Sang Baek Koh, M.D.2, Kug Jong Lee, M.D.%,
Jeong Soo Im, M.D.%, Hyoung June Im, M.D.5, Hyuk
Joong Choi, M.D., Tai Ho Im, M.D.

Purpose: In spite of preventive measures and excellent
prognosis with immediate treatments, drowning and drown-
ing-related injuries remain as one of the leading causes of
accidental death in Korea. However, abundant statistical
data for drowning has yet to be collected. Thus, this study
aimed to describe the epidemiologic characteristics of
drowning in terms of demographic characteristics, geopoliti-
cal factors and socio-economic status.

Methods: This study was conducted with drowning patients
who either visited hospitals or died between January 2001
and December 2003. Of these patients, we enrolled individ-
uals registered for such coverages as automobile insur-
ance, national health service and work injury insurance and
we reviewed death records reported to the Korea National
Statistical office. NISS (New Injury Severity Scale) and
EMR-ISS (the Excessive Mortality Ratio -adjusted Injury
Severity Score) values were calculated for each patients
and the results were classified 4-into four different severity
groups. After analysis, we drew conclusions in terms of
year, gender, age, region, insurance type, daily rate of inci-
dences and severity.

Results: The incidences of drowning-related injury were
2,486 in 2001, 2,364 in 2002, and 2,595 in 2003 (average
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of 2,482). The average annual death were 1,954. Victims
were more likely to be male and especially high incidence
rates were found for two groups: (1) Children aged 5-9
years, (2) Adults aged 40 and older. Seoul and Gyeonggi
had the largest total numbers of injury cases, while JeJu
had the highest per capita incidence rate (106 per
1,000,000 population). The seasonal distribution of inci-
dence rates showed that predictably, incidents were most
frequent between the beginning of July and September.
Conclusion: The average number of incidents was 55.73
per 1,000,000 population, which constitutes approximately
0.02% of all injuries. Based on this data, we recommand
continuing studies and further evaluations in order to devel-
op specific measures to combat drowning.
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Table 1. Distribution of water-related injury severity according to years

Year Number of Subject (%) Total
Severity*
Critical ' Severe Moderate Mild
2001 1,932 (77.7) 553 (22.2) 0(0.0) 1(0.1) 2,486
2002 1,914 (80.9) 447 (18.9) 0(0.0) 3(0.2 2,364
2003 2,017 (77.7) 568 (21.9) 0(0.0) 10(0.4) 2,595
Average 1,954 (78.7) 523 (21.1) 0(0.0) 5(0.2) 2,482

* . Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted International Classification
of Disease 10th Edition based Injury Severity Score (EMR-ISS); mild(1<EMR-ISS<8), moderate(9<EMR-ISS< 24),
severe(25<EMR-ISS<75), and critical injury group (death)
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Fig. 1. Distribution of water-related injury severity according to years, sex, and age group from 2001 to 2003.
*: Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted International
Classification of Disease 10th Edition based Injury Severity Score (EMR-ISS); mild (1<EMR-ISS<8), moderate
(9=EMR-ISS=24), severe (25=<EMR-ISS=75), and critical injury group (death)
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Fig. 2. Incidence rate of water-related injury according to severity, years, sex, and age group from 2001 to 2003.
*: Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted International
Classification of Disease 10th Edition based Injury Severity Score (EMR-ISS); mild(1<EMR-ISS<8), moderate
(9=<EMR-ISS=24), severe(25<EMR-ISS<75), and critical injury group (death)
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Table 2. Regional distribution of water-related injury incidence rate according to injury severity

No. of Percentage of incidence ) y
Region injury by injury severity" (%) Standardized® incidence rate’

cases* Criticdl Severe Moderate Mild Total Criticdl Severe Moderate Mild
Seoul 390 76.73 23.18 0.00 0.09 38.67 29.46 9.18 0.00 0.03
Pusan 210 83.84 16.16 0.00 0.00 56.29 46.84 9.42 0.00 0.03
Daegu 112 78.51 21.49 0.00 0.00 4581 36.03 9.75 0.00 0.03
Inchon 115 74.57 25.43 0.00 0.00 47.09 3552 1154 0.00 0.03
Gwangju 53 70.62 28.75 0.00 0.63 39.40 28.79 10.40 0.00 0.21
Daeheon 50 80.00 20.00 0.00 0.00 36.69 29.66 7.00 0.00 0.03
Ulsan 48 79.87 19.44 0.00 0.69 49.01 40.29 8.34 0.00 0.38
Gyeonggi 319 75.86 24.14 0.00 0.00 3396 26.25 7.68 0.00 0.03
Gangwon 144 78.19 21.81 0.00 0.00 89.73 69.04 20.66 0.00 0.03
Chungbuk 72 80.09 19.45 0.00 0.46 4712 37.38 9.51 0.00 0.23
Chungnam 122 83.01 16.99 0.00 0.00 61.66 50.29 1134 0.00 0.03
Jeonbuk 108 89.16 10.84 0.00 0.00 5297 47.01 5.93 0.00 0.03
Jeonnam 221 80.82 17.82 0.00 1.36 10462 84.62 1837 0.00 1.63
Gyeongbuk 197 78.85 20.98 0.00 0.17 67.96 5224 1559 0.00 0.13
Gyeongnam 264 78.23 21.77 0.00 0.00 8398 6571 1824 0.00 0.03
Jgju 58 69.54  30.46 0.00 0.00 106.31 7422 32.06 0.00 0.03
Total 2,482 78.75 21.06 0.00 0.19 55.73 4135 1243 0.00 1.95

* . Average cases per year from 2001 to 2003

T Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted International Classification
of Disease 10th Edition based Injury Severity Score (EMR-ISS); mild(1<EMR-ISS<8), moderate(9<EMR-ISS< 24),
severe(25<EMR-ISS<75), and critical injury group (death)

T . Incidence rate per 1,000,000 persons

$: Standardized by indirect standardization method with median population in 2002



AEZ AT A, 7l Aol g Ao nle 456l AR T ARGkl A A A A e S8k el
E%ow, AFGER A YEE T 5 o] A el g o dntA o7 A5 WSFE, AdS FAbet] ARE FE
W Ho] BAsojok & F g Aol & Ao R et st o] Ak AAEPS d9E VIR FHEE
B ATolM e AR AA w8 e A ES AZRAR A5 9 QA AADE F7HE 5 hFE AL
Tobus] Glo) AHRPE $E& AAAAL 2 Al AAA FEE e £ e 35S wdete Ary
Table 3. Standardized incidence rate of water-related injury by type and premium level of insurance from 2001 to 2003
Type of No. of Incidence by severity (%) Standardized** incidence rate’
Insurance  injury cases® Criticdl Severe Moderate Mild Total  Criticd Severe Moderate Mild
MAS 200 8364 16.19 0.00 0.17 15312 12231 3053 0.00 0.28
SEI' Q1 408 8245 1747 0.00 0.08 90.30 7366 16.58 0.00 0.06
Q2 285 7833 2155 0.00 0.12 66.29 52.65 13.58 0.00 0.06
Q3 263 76.94 2281 0.00 0.25 59.10 46.61 1237 0.00 0.12
Q4 208 76.92  22.60 0.00 0.48 46.04 3556 10.25 0.00 0.23
Q5 190 7733 22.32 0.00 0.35 4170 3170 9.82 0.00 0.18
E' Q1 221 7722  22.78 0.00 0.00 5228 3877 1351 0.00 0.00
Q2 211 79.75  20.09 0.00 0.16 4796 3835 955 0.00 0.06
Q3 183 76.00 2364 0.00 0.36 40.63 31.23 9.28 0.00 0.12
Q4 166 7655 2325 0.00 0.20 36.84 2945 734 0.00 0.05
Q5 147 7710 2290 0.00 0.00 2933 2243 6.90 0.00 0.00

*: Average cases per year

2 Injury severity was classified as 4 groups on the basis of the Excess Mortality Rario-adjusted International Classification of
Disease 10th Edition based Injury Severity Score (EMR-1SS); mild(1<EMR-1SS<8), moderate(9<EMR-ISS<24),
severe(25<EMR-ISS<75), and critical injury group (death)

*: Incidence rate per 1,000,000 persons

$: Medical aid population

': Self-employed insured population ; Five quintile groups (the lowest Q1 to the highest Q5) were classified by insurance pre-
mium level in self-employed persons

1 Employee insured population ; Five quintile groups (the lowest Q1 to the highest Q5) were classified by insurance premi-
um level in workers

** Standardized by indirect standardization method with median population in 2002
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Fig. 3. Average seasonal variation of water-related injury from 2001 to 2003.
*: Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted International Classification of
Disease 10th Edition based Injury Severity Score (EMR-ISS); mild(1<EMR-ISS<8), moderate(9 <EMR-1SS<24),
severe(25<EMR-ISS<75), and critical injury group (death)
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