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Abstract: Objective To analyze the characteristics and trends of drowning mortality among Chinese residents from
2010 to 2021, so as to provide a basis for developing targeted prevention strategies and reducing the burden of drown-
ing deaths. Methods Data on drowning mortality among Chinese residents from 2010 to 2021 were collected from the
China Cause of Death Surveillance Dataset (2010-2021). The crude mortality was calculated and then standardized using
the data from the Sixth National Population Census in 2010. The characteristics of drowning mortality were analyzed by
genders, regions, and ages. The average annual percent change (AAPC) was employed to assess the trend in drowning

mortality. Results From 2010 to 2021, the overall crude drowning mortality among Chinese residents was 3.53/10°
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with a standardized mortality of 3.34/10°, both showed decreasing trends (AAPC=-2.438% and —3.739%, both P<0.05).
The crude and standardized mortality were higher in males than in females (4.55/10° vs. 2.47/10°, 4.43/10° vs. 2.16/10°,
both P<0.05). Both the crude drowning mortality (AAPC=-2.974% and -1.337%) and standardized drowning mortality
(AAPC=-3.806% and -3.599%) among males and females showed decreasing trends, respectively (all P<0.05). The
crude and standardized drowning mortality were higher in rural residents than in urban residents (4.13/10° vs. 2.35/10°,
3.86/10° vs. 2.27/10°, both P<0.05). Both the crude and standardized drowning mortality in rural residents showed de-
creasing trends (AAPC=-3.343% and -4.515%, both P<0.05), whereas no statistically significant trends were observed
in urban residents (both P>0.05). Both the crude and standardized drowning mortality were higher in western resi-
dents than in eastern residents and central residents (4.30/10° vs. 2.89/10° and 3.66/10°, 4.14/10° vs. 2.64/10° and
3.49/10°, all P<0.05). The standardized mortality showed decreasing trends in eastern, central and western residents
(AAPC=-3.237%, -2.344%, and -5.467%, all P<0.05). The groups aged =65 years and 1-<5 years experienced rela-
tively high crude drowning mortality of 8.81/10° and 7.38/10°, respectively. Decreasing trends were observed in groups
aged <1 year, 1-<5 years, and 5-<15 years (AAPC=-14.126%, -11.452%, and -7.443%, all P<0.05). In contrast,
no statistically significant trends were observed in the other age groups (all P>0.05). Conclusions The overall drown-
ing mortality rate among Chinese residents showed a declining trend from 2010 to 2021. However, the risks of drown-
ing mortality remained relatively high among males, rural residents, residents in the western region, children, and the
elderly.
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4.43/10 J3, mF@ ke 2.47/10 J7, 2.16/10 J7 ()= 2021 49 2.03/10 J7 . 1.85/10 J7, #aHTLE 1243
8 022.438. 10 101.790, ¥J P<0.001). HHEAMIE L (B P>0.05). W3k 1,

T2 bRARFE T 53 N 2010 419 5.47/10 T7 . ZRER . RV A X R BB KAET 2 HIh 29 493,
5.62/10 Ji P2 2021 4FEHG 4.18/10 J7, 3.92/10 J7 33 155 Fi1 29 226 ], PU#E REACHIET-H | frfk
(AAPC=-2.974%. -3.806%, ¥ P<0.05); ZPEigsK  FET-%5 5100 4.30/10 1. 4.14/10 1, = FAREH
HAET- . AREAET - 2010 4EfY 2.62/10 7. 2.89/10 Ji . 2.64/10 Ji (x*=2 338.704. 2 801.993,
2.67/10 J1 FIEZ 2021 4EH4 2.36/10 J7. 1.83/10 7 4 P<0.001) I3 3.66/10 J7 . 3.49/10 J7 (=

(AAPC=-1.337%. -3.599%, #J P<0.05). W3 1. 400.036. 433.085, ¥ P<0.001). Z30 R FES /K HIAE
2.3 2010—2021 R B H X B K, i85 K 5t T A% # T2 BRABBETZ %40 5 A 2010 4F 19 3.16/10 J7 |

A bt SR B KAET 71 125 1, 3 20 749 ],  3.24/10 J5 FFEZE 2021 4E1% 2.77/10 J5 . 2.39/10 J7
AT FE R B KL T- K . drfbSE T2 K 4 0 8 (AAPC=-1.552%. -3.237%, 4 P<0.05); ke RS
4.13/10 J3 . 3.86/10 Ji, @ FHATHY 2.35/10 J5 . JKHIBET-ZM 2010 411 3.99/10 J1 FREZ 3.77/10 J7,
227/10 Ji (x*=5 253.687. 4 429.114, ¥ P<  HFLLI¥E L (P>0.05), FrfbFET-3 M 2010
0.001) . RN JEREAKMIET H | ARfLIET- 35000 4FERY 4.19/10 JTFFERE 2021 4E/Y 3.31/10 71 (AAPC=
M 2010 4F4 5.17/10 J7 . 5.36/10 J1 FFEZE 2021 4F -2.344%, P<0.05); PU#BE REKMHIET R | frfe
(Y 3.94/10 Ji .3.45/10 Ji (AAPC=-3.343% .-4.515%, FETZ 433N 2010 4E1% 5.50/10 J5 . 5.54/10 J1 F
¥ P<0.05); i E R ACHIET % | FRfLIET- % FE R 2021 4E 1Y 3.44/10 J5 . 3.16/10 J7 (AAPC=
A3 2010 4F (R 2.26/10 J7 . 2.33/10 J1 FREE -4.873%. -5.467%, ¥ P<0.05). W 1.

&1 20102021 AFrh s REKSET R (1710 J7)
Table 1 Mortality of drowning among Chinese residents from 2010 to 2021 (1/10°)
eI Stk Ltk At Skt AR e [l
0y M BRIt HSE ARMRSE HDBE Befbdt MIBE ARfRSE HDSE  ARfst M ARRSE HISE ARfRBE HIBE BRfkst
E PR TR TR TR TOR TR TR TR TR TR TR ToR TR TR TR
2010 4.07 4.19 5.47 562 262 2.67 5.17 536 226 2.33 3.16 3.24 3.99 4.19 5.50 5.54
2011 3.85 4.02 5.16 5.43 2.49 2.54 5.08 5.05 1.99 2.27 2.95 3.10 3.36 3.54 5.86 5.85
2012 4.06 4.07 5.28 5.32 2.78 2.73 5.40 5.21 2.03 2.13 3.10 3.07 3.88 3.93 5.73 5.60
2013 4.03 3.99 5.29 5.31 2.73 2.57 4.63 4.53 2.69 2.76 3.55 3.44 3.84 3.87 5.04 4.94
2014 3.67 3.60 4.77 4.75 2.53 2.35 4.19 4.05 2.57 2.60 2.82 2.71 3.75 3.73 4.88 4.77
2015 3.67 3.57 4.77 474 253 2.31 4.20 4.03 2.56 2.56 2.81 2.63 3.96 3.90 4.52 4.44
2016 3.79 3.62 4.97 4.87 2.57 2.28 4.41 4.15 2.57 2.52 3.17 291 4.00 3.85 4.43 4.32
2017 3.45 3.26 4.44 4.33 243 2.13 3.97 3.71 242 2.35 2.76 2.49 3.66 3.48 4.22 4.12
2018 3.22 2.98 4.13 3.96 2.28 1.95 3.69 3.38 2.31 2.18 2.78 248 3.26 3.02 3.84 3.70
2019 3.19 2.96 3.97 3.83 2.39 2.03 3.68 3.38 2.24 2.12 2.69 2.38 3.30 3.08 3.80 3.62
2020 3.18 291 4.01 384 232 1.91 3.72 337 217 2.03 2.68 2.35 3.43 3.16 3.58 3.38

2021 3.28 291 4.18 392 236 1.83 3.94 345  2.03 1.85 2.77 2.39 3.77 331 3.44 3.16
AAPC/ -2.438 -3.739 -2974 -3.806 -1.337 -3.599 -3.343 -4.515 -0.068 -1.604 -1.552 -3.237 -0.854 -2.344 4873 -5.467
%

fE =7.389 -12.625 -8.181 -11.275 -3.954 -12.056 -6.573 -10.005 -0.045 -1.313 -2.789 -6.238 -1.400 -4.114 -16.254 -19.666
PfE  <0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 <0.001 0.964 0.189 0.019 <0.001 0.192 0.002 <0.001 <0.001

2.4 20102021 47 B 85 & K55 K 5e A% 4 1 3.06/10 T3 (AAPC=-14.126%.-11.452% .~ 7.443%,

2010—2021 4F=65 % i /KM IE TR A &, 35 P<0.05), 15~<45 %, 45~<65 % =65 % 411
S 8.81/10 J1; <1 Z Al /KMIET- AL, & KHIETRHIM 2010 4F19 2.16/10 J7. 2.68/10 J7
1.32/10 J1, <1 %, 1~<5 % 5~<15 ZA4BA/  F110.17/10 J7 FFEZ 2021 48114 2.06/10 T, 2.58/10 J7
FET R4 HIM 2010 4FAY 3.25/10 J, 12.90/10 A1 F1 7.96/10 Ji', LG IFEX (3 P>0.05), UL
7.05/10 J7 FFEZ 2021 4E10 0.44/10 J7. 3.69/10 1 2,
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Table 2 Age-specific mortality of drowning among Chinese residents from 2010 to 2021
<1% ~<5% 5~<15% 15~<45% 45~<65% =65%

4y FETT OMBETIER/ BETT MUETIRR/ SETS WBBETTR BETT HETTH BT MBETSR/ AETT HBETTR

g o) Bk (iody) Bl (/1001) % (1007 g (vi0d3) Bl (171001)
2010 34 3.25 497 12.90 637 7.05 829 2.16 531 2.68 680 10.17
2011 16 1.71 476 14.03 594 7.54 827 2.18 501 2,51 564 7.84
2012 22 2.79 437 12.59 630 7.94 840 2.26 577 2.82 627 8.57
2013 51 2.17 1128 11.17 1 505 6.27 2 481 2.42 1 840 2.81 2 156 9.48
2014 37 1.34 1 075 9.26 1 543 5.74 2 444 2.17 1 882 2.56 2 327 8.98
2015 45 1.60 994 8.40 1372 5.01 2 442 2.13 2 006 2.68 2 592 9.87
2016 47 1.60 993 8.25 1 348 4.84 2 526 2.16 2282 3.04 2 846 9.44
2017 31 1.02 824 6.63 1 061 3.72 2 308 1.93 2282 2.98 2 848 9.18
2018 28 0.91 713 5.63 913 3.15 2122 1.79 2 187 2.90 2 796 8.35
2019 29 0.93 657 4.95 935 3.11 2 097 1.89 2 097 2.49 3 020 8.63
2020 19 0.65 589 4.60 937 3.10 2 077 1.91 2 155 2.50 3 073 8.19
2021 10 0.44 455 3.69 1 016 3.06 2 053 2.06 2 081 2.58 3 180 7.96
AAPC/% -14.126 -11.452 ~7.443 -0.462 -0.205 -0.997
il -8.313 -19.213 -4.048 -0.416 -0.332 ~1.495
PiA <0.001 <0.001 <0.001 0.678 0.747 0.166
TIN %, JERIEMIFBUKBIL S Z | 22 B0AE A
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