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“Drowning is the process of experiencing respiratory

impairment from submersion/immersion in liquid.”
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Drowning. N Engl J Med. 2012;366(22):2102-2110.K D #[15R
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Unintentional drowning mortality, by age and body of water: an analysis of 60 countries
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Table 1. Age distribution of bath-related deaths (n = 3289)

HH

Men Women
Age, years Total cases Autopsied cases Autopsy rate Total cases Autopsied cases Autopsy rate
(n=1702) (n = 396) (%) (n = 1587) (n = 256) (%)
0-9 3 (0.2%) 3 (0.8%) 100 1(0.1%) 1 (0.4%) 100
10-19 2 (0.1%) 2 (0.5%) 100 0 0
20-29 5 (0.3%) 5 (1.3%) 100 6 (0.4%) 4 (1.6%) 66.7
30-39 14 (0.8%) 13 (3.3%) 929 10 (0.6%) 7 (2.7%) 70.0
40-49 27 (1.6%) 20 (5.1%) 74.1 20 (1.3%) 13 (5.1%) 65.0
76 (4.5% 39 (9.8%) 51.3 32 (2.0% 22 (8.6%) 68.8
255 (15.0%) 126 (31.8%) 49.4 17 (7.4%) 52 (20.3%) 44.4
70-79 540 (31.7%) 115 (29.0%) 21.3 463 (29.2%) 90 (35.2%) 19.4
80-89 619 (36.4%) 68 (17.2%) 11.0 753 (47.4%) 58 (22.7%) 7.7
161 (9.5%) 5 (1.3%) 3.1 185 (11.7%) 9 (3.5%) 4.9

Parentheses indicate the proportion of cases to the total number in each group.

AREDIET (3. 80mN 589MDBUNE <. FELMDI0%LL EH60mEL L.

Characteristics of Sudden Bath-Related Death Investigated by Medical Examiners in Tokyo, Japan. 2015; 25(2): 126-132. & D
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Daily number of cardiac arrests
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Lowest daily air temperature in Tokyo (Celsius degrees)
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Relationship between Bath-related Deaths and

Low Air Temperature:Intern Med.
2017 Dec 1; 56(23): 3173-3177.L D
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NBBHEDZERIEDENIR DA . BIHRPR SR DLER $IEFIE (n=550)

DMETRE 300(54.5%)
DMEREENEDUEZ HHD, T ENAMIR%E /1 AR AE KAE 239(43.5%)
JHBERARRCE, PikmiEs,  BOURS 1(2.0%)
R, R, SMERE. RIS 29537
A 15(2.7%)
1/3(ZBH S WIRIBFIR 7R U, Z DD ERE 6(1.1%)
‘ FEEIRRIRE 47%(8.5%)
BBlC L SREDM /4B DRI o 198(36.0%
TANARE 13(2.4%)
TUBMRE(C KD HE 8(1.5%)
< DAt 177(32.2%)

Characteristics of Sudden Bath-Related Death

Investigated by Medical Examiners in Tokyo, Japan T4 .)—)igE0.5mg/dLEl L 140(25.5%)
J Epidemiol. 2015; 25(2): 126-132. K N —EFeZE
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Unintentional drowning mortality, by age and

body of water: an analysis of 60 countries

InJ Prev. 2015 Apr; 21(e1): e43-e50.& D%

Turkey, 2006-08 | 0.2(0.1t00.3)
UK,2008-10 ® 0.5(0.4t00.5)
Malaysia, 2006-08 ® 0.5(0.3t00.7)
Egypt, 2009- 11 09(0.7to1.1)
Guatemala, 2006- 08 1 09 (0.5t01.4)
Netherlands, 2009-11 09(0.7t012)
Argentina, 2008-10 1.0(0.8t01.1)

Germany, 2009-11 W 1.0(0.9t0 1.1)

Portugal, 2009-11 J® 1.0(0.7t0 1.3)
Italy, 2008-10 1.1(1.0t01.2)
Canada, 2007-09 13(1.1to 1.5)
Belgium, 2007-09 14(1.1t01.7)
Austria, 2009-11 Wl 1.4(1.0to17)
USA, 2008-10 15(14t01.5)
Georgia, 2007,09,10 15(1.0to 2.1)
Paraguay, 2007-09 1.6(0.8t02.4)
Australia, 2009-11 mm 1.7(14t019)
Venezuela, 2005-07 jmm 1.7(13t02.1)
Cuba, 2008-10 1.7(13t0 2.1)
New Zealand, 2007-09 1.7(1.1t0 2.4)
Serbia, 2009-11 18(14t02.2)
Brazil, 2008-10 | 2.2(2.0t023)
Spain, 2008-10 22(2.0t024)
Norway, 2009-11 2.4(1.7t03.0)
Poland, 2009-11 24(2.2t02.7)
Hungary, 2009-11 25(20t029)
Costa Rica, 2007-09 25(14t03.5)
El Salvador, 2007-09 25(1.6t03.4)
Nicaragua, 2008-10 | 26(14t03.7,

Colombia, 2007-09 N 2.6 (2.2t03.0)

Sweden, 2008-10 27(22t03.)
Bulgaria, 2009-11 27(22t03.2)
Mexico, 2008-10 27(25t03.0)

Uruguay, 2007-09 jl 3.0 (2.1t039)
Peru, 2005-07 _ 31(26t03.7)

South Africa, 2007-09 3.2(2.8t03.6)
Czech Republic, 2009-11 33(28103.8)
Kazakhstan, 2008-10 35(29t04.])
France, 2007-09 35(3.3103.7)

Korea, 2009-11 36(33t039)
Chile, 2007-09 39(3.3t04.5)
Ecuador, 2008-10 40(3.2t04.7)

Slovakia, 2008-10 jm—_—. 4.0 (3.1t04.9)

Taiwan, 2009-11 4.1(3.6t045)
Croatia, 2009-11 48(39t05.7)
Panama, 2007-09 48(31t064)
Estonia, 2009-11 | 51(34t06.8)
Ukraine, 2009-11 | 5.1(4.8t05.4)

Russian, 2008-10 5.2(5.0t05.3)
Romania, 2008-10 58(5.3t06.3)
Moldova, 2009-11 6.6(5.1t08.1)

Finland, 2009-11 6.7(5.7t07.7)

Kyrgyzstan, 2008-10 73(541093)
Latvia, 2008-10 19(6.3t09.6)
Thailand, 2004-06 8.5(8.0t09.0)
Lithuania, 2008-10 9.0(7.6t010.5)
Belarus, 2007-09 9.2(8.2t010.1)

Greece, 2008-10 105(9.7to 11.3)
Guyana, 2006-08 17.7(8.7t0 26.7

Japan, 2009-11 _ 15[13.? to 19.|2
0 9 10 15 20 25
Deaths per 100,000 population
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Table 2 Number and percentage of unintentional drowning deaths by body of water for 14 countries that used ICD-10 detailed 3 or 4 Character List with percentage of unspecified code less than

20% o
Bathtub Swimming pool Natural water
Other
Total While in Fall into While in Fall into While in Fall into specified Unspecified
Country, latest available three years No. % No. % No. % No. % No. % No. % No. % No. % No. %
21108 1000 61 19 05 28 01 4 00 2720 129 104 52 132 64 266 107
Australia, 2000-2011 755 100.0 32 42 1 0.9 66 8.7 34 45 260 344 251 332 23 30 82 109
New Zealand, 2007-2009 231 100.0 8 35 0 0.0 5 22 12 52 20 390 97 42.0 9 39 10 43
Cuba, 2008-2010 701 100.0 1 0.1 0 0.0 21 3.0 3 04 496 70.8 52 14 122 174 b 0.9
Hungary, 2009-2011 351 100.0 18 33 2 04 b 11 2 04 310 36.3 8 154 110 20.0 18 33
Poland, 2009-2011 2726 100.0 63 23 9 03 7 03 12 04 1635 60.0 502 184 136 5.0 362 133
Slovakia, 2008-2010 456 100.0 18 39 2 04 3 0.7 1 0.2 276 60.5 %0 19.7 32 1.0 34 15
Estonia, 2009-2011 215 100.0 10 4.7 1 0.5 1 0.5 1 05 100 46.5 3 14.4 35 16.3 36 16.7
Latvia, 2008-2010 548 100.0 7 13 1 02 3 05 0 0.0 303 553 12 2.2 210 383 12 22
Lithuania, 2008-2010 943 100.0 35 3.7 5 05 5 0.5 3 03 623 66.1 1719 19.0 4 43 52 55
Finland, 2009-2011 523 100.0 8 1.5 0 0.0 8 1.5 9 1.7 163 312 32 61.6 4 0.8 9 17
Panama, 2007-2009 369 100.0 0 0.0 0 0.0 1 0.3 6 16 298 808 21 5.7 7 19 36 98
Canada, 2007-2009 999 100.0 96 96 16 1.6 54 54 19 19 297 29.7 ELY) 347 43 43 127 12.7
USA, 2008-2010 11809 100.0 1194 10.1 90 08 1818 154 270 23 429N 36.3 1802 153 526 45 1818 15.4

ICD, Intemational Classification of Disease.

Unintentional drowning mortality, by age and body of water: an analysis of 60 countries Inj Prev. 2015 Apr; 21(e1): e43-e50.& D




fiE<TE - - -

TRy IMICH T D65 LZITZRIC U TZ2005~2014F D A G K E

a2
Ho

33(89.2%)
ﬂ}=' 4(10.8%)
TRIGEF~116F5973)  2(22.2%)
12 (1205~ 17655997)
475 (180§~230§5953)
& (0B ~56F5977)

0(0%)
1(77.8%)
0(0%)

HFS DHRF

DiFBFEDiH

When bathing leads to drowning in older adults:
J safety Res.2019 Jun;69:69-73 K D 5| A - tZ

D LT

11(28.2%)
H HEE = 7(17.9%)
‘NigEH 5(12.8%)
7KEEH 1(2.6%)
ANBEH 9(23.1%)
EHEH 4(10.3%)
ThEH 2(5.1%)

13(33.3%)
E 9(23.1%)
N 8(20.5%)
X 9(23.1%)
& :3-58
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~ Hot bath
immersion i the hot bath immersion =

. — ===
4%1& : E§$§ (j:{E-F Fig3. Changes in double product by hot bath immersion. (Black

box) Hot bath immersion. (® ) Elderly group. (a) Young group. BL,
base line. Values are mean +standard deviation. *p<0.05 compared

"y — 1= A Wardns N 4 (=] N\ ith elde *k . «d with elderly g §
D¢ EE* %EE‘% g— * \ with elderly group, **p<0.01 compared with elderly group, *p<0.05
>-< — =18 (j:\ ILJ\HjJ@ >R/ = =1 & E F;éﬁ j:) @ 5 compared with baseline, Tp<0.01 compared with baseline.

Effects of hot bath immersion on autonomic activity and hemodynamics:
comparison of the elderly patient and the healthy young. Jpn Circ J. 2001;65:587-92. D
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Drowning. N Engl J Med. 2012;366(22):2102-2110.& D #15R




Check for respon se to verbal and

Evaluation tactile stirmuli
1
v
MNo an swer B Swer
L] L]
Open the airway and check for ventilation; Perform pulmonary auscultation
if breathing. perform pulmonary auscultation;
if not breathing, give 5 initial breaths
and check carotid pulse
1
v v v v
Pulse absent Pulse present Abnormal Morrmal
| [
L L ' v ' v
Submersion time Submersion time Rales in all pulrmonary fields Rales in sorme :
=1 hror obvious =1 hr, no obvious {@cute pulmonary edema) pulmonary fields With cough Whthout cough
physical evidence physical evidence I
of de ath of de ath ¥ !
Hypobe n sicn Mormal blood
or shock Dre S5ure
L] ————
Grade D ad Grade 6 Grade 5 Grade 4 Grade 3 Grade 2 Grade 1 Re scue
. . - - - - >
Start CPR Start artificial wenti- Administer high-flow csxygen by face Adhvarced rreedical r
Intervention Szl (ABC sequence); lation; respiratory mask or orotracheal tube and Low-fiow canygen atte ntion ard ooy -
after return of arrest is usually mechanical wentilation gen should not
SpoONtanecu s reversed after a few be required
ventilation, fol- imposed breath s; L]
lomer inte rvention after return of spon- Manitor breathing
for grade 4 tanecws ventilation, because respiratory
follow intervention arrest can still
for grade 4 cccur; start crystal-
loid infusion and
evaluate for use
of vasopre ssors
] L ] '] L L] 1 |
Further Forensic . Emergency If no coexistin g condition s, evaluate
Management evaluation intensive care unie department further or release from the accident site
Survival 096 =129 56-6925 FB—B2H 95— 963 R 1O LD

Drowning. N Engl J Med. 2012;366(22):2102-2110.& D #&R
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Bath-related deaths: Preventive strategies and suggestions for general physicians :J Gen Fam Med. 2017 Mar; 18(1): 21-26.
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[Take home message]
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