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Analysis and prediction of death from injury in Fengcheng residents
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Abstract: Objective To learn the trend of death from injury in Fengcheng residents from 2009 to 2017 and predict from 2018
to 2021, in order to provide the basis for injury prevention and control. Methods All cause of death monitoring data and
demographic data of Fengcheng from 2009 to 2017 were collected, injury mortality, standardized mortality and annual change
percentage (APC) were calculated, and GM (1, 1) was established to predict the injury mortality from 2018 to 2021. Results
From 2009 to 2017, the injury death rate in Fengcheng was 52.68 per 100 000 and the standardized death rate was 46.50 per
100 000. The APC of the total standardized mortality was —=5.10%, showing a decreasing trend year by year (P <0.05) . The
injury mortality and standardized mortality in males were higher than that in female (both P <0.05) . The highest injury mortality
lay in the group aged 65 years and above, which was 108.13 per 100 000. The top five causes of injury death were traffic
accident, suiside, poisoning, fall and drowning, their mortality rate were 27.03 per 100 000, 7.84 per 100 000, 5.62 per
100 000, 5.08 per 100 000 and 2.36 per 100 000, respectively. The mortality of traffic accident in males and suicide in females
showed a decreasing trend (P <0.05) , while the mortality of fall showed an increasing trend (all P<0.05) . The model of GM
(1, 1) predicted that the injury mortality from 2018 to 2021 would be 48.00 per 100 000, 44.15 per 100 000, 40.61 per
100 000 and 37.35 per 100 000, which showed a decreasing trend year by year. Conclusion The injury death rates in
Fengcheng dropp year by year from 2009 to 2017 and will probably keep dropping from 2018 to 2021. Men and people aged 65
years or over are at high risk of death from injury, traffic accident and fall are the main causes.

Key words: Injury; Mortality rate; Trend; Prediction; Grey model

DOI: 10.19485/j.cnki.issn2096-5087.2019.08.006
EE®: P, Wi, NGRS UE RS 2= T AR
BEMESE: B, E-mail: sjp562013@126.com



TGRS 2019 4E 8 A2 31 456 8 ] Prev Med, Aug. 2019,Vol.31,No8 ©779 .

PiERFEOLT AR EE RN 2 —, ek
PR 16% 'V, 2ERERZAH 16 000 AFE G
FrT, Hi 900% &k AfE PRI AER 2. &
26 = URSE R [P EFh A A s, ARR X AR T3
L T LI ), FRBA A X AT o R A
JBiH 258, O S ECR R R R AR ISR T
FEEHZ — 1 HEFOCT IR E AR H X A5 F 5
TR RIER D, CHGEIE R AT HLIX PR AR A
WA 2009—2017 4F1L 744 RUSK i A A0 35 pE T ¢
Bl AT R T AR D FE AT K S AR b, s
VLGM (1, 1) KEAERD 5DXF 2018—2021 445 F
BT AT, S T AA TG A R 4 3 1
Bk mg SHitfe S . UGS RAE T .

1 ARSHE

1.1 FARBR 2009—2017 4E R 45 56Tk
RV T R T 2FE IS RS, EHIX . 5], R
e, SCAERREE . A HIE L FETS H I SARAE TR
ENES . SEDHRAE IR UER 2RI > 95%, Teflts
T < 5%, N BRI T RUR A2 R .

1.2 ok MRE BRI MR ) R Y [ PR ge 1t
K GETHREITA))  (ICD-10) , 13 gmidh
VOl ~ Y98, b 223 S5 VOl ~ V99, Bk N
W00 ~ W19, F#E N X40 ~ X49, /KK W65 ~ W74,
H AR X60 ~ X84, THHEMIHILT R | FribsbT 2
A H 4 (annual percentage change, APC) .

FAREER GM (1, 1) ' 5 2018—2021 443
EIOT R, RIEFRZELME (O F/MREMR ()
FIWTE R RS, A p >0.7 H € <0.65 MR 4
¥, ATHFATTON G 25 p<0.7 H €=0.65 N TR A
(T AN G € e B i a0 s R eS|
Gg AL, I AR NS A AR T
W, FERARRHRE 2 (MAPE) PP FOIUAS R, —K
AN MAPE < 109 W 500K B2 4. Anifedb it aaR
2010 A4 EFRUEAN T,

1.3 %it o4 K Excel 2007 B4 2 3 Bodf %
% FH SPSS 22.0 # ﬁ:ﬂ:ﬁ?Xz g . KH Joinpoint
Regression Program 4.4.0 {4 170 {18 APC, >R
Matlab #PFEE K GM (1, 1) FOMBLIRL, #58K
#E a=0.05,
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2.1 KR 2009—2017 F4 £ =H L Kl
2009—2017 4E 4R 5 FAETS 2 727 B, BET-H N
52.68/10 J7, FRALIET= KA 46.50/10 J7, Hrp i PEsE
22076 ], FET-F K 78.77/10 Ji, tibFET-F K
69.53/10 J7; AT 651 fil, SET-R N 25.62/1077,
FRACFET- % 22.21/10 J7 5 BYEGEIET-FFbRfbIE
T-RKWE T Lt (Y=694.172, 626.840, ¥ P <
0.001) o 2009—2017 4EF ¥ Lotk FLEFRLIET - 211
APC 5351 -4.90% . —5.70%H1 -5.10%, ¥R BAETR
e (P<0.05), W1,

R 1 2009—2017 4RI AS P45 T A0 T2 S d4(1/10 1)

N Tk Erg it it
FET- FrfbsET- 2 FET- FrfbstT-2 FET- FrfbsET- 2

2009 87.39 88.17 25.74 28.49 57.39 59.04
2010 79.92 82.44 28.25 32.16 54.57 57.90
2011 83.14 86.44 23.14 26.20 53.69 57.04
2012 78.08 67.45 22.15 18.66 50.61 43.64
2013 68.68 57.72 23.35 20.15 46.41 39.38
2014 75.19 63.21 25.97 21.74 51.02 42.97
2015 76.98 64.01 24.65 17.84 51.27 41.48
2016 82.58 67.46 30.12 21.54 56.78 45.05
2017 76.50 58.47 27.28 19.71 5222 39.55
APC (%) -1.10 -4.90 1.20 -5.70 -0.60 -5.10
t1H -1.282 -3.973 0.911 -3.293 -0.682 —4.134
P 0.241 0.005 0.392 0.013 0.517 0.004

22 FRFHAGERTHY 654 ~ dmRMGE
PET A, N 108.13/10 J7; Hikoh 45 % ~ 4, 1
EIET RN 69.86/10 Ji5 15 % ~ HAUiEIT- RN

37.81/10 J1; 0 % ~ HAEFLT-F N 10.06/10 J1 . A~
[FARS A ERT R ER AR FE L (P=771.766,
P<0.001) . 2009—2017 4F 15 & ~ A PER A ESE
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T-R1 APC 235K -7.40% 1 -4.80% , YL BAE TR
PR (P<0.05), 45 % ~ B, wrERamEst

-2 APC 23510 =5.00% . -9.20% i1 =5.90% , %
BB TR (P<0.05) . %2,

Fz2  2009—2017 4RI T A [ AR AL FE AU T % B (1/10 1)

. 0%~ 15 % ~ 45 % ~ 65 % ~
% W &b N g e Mt W b M DT (/N
2009 14.90 11.64 13.30 83.40 17.05 50.98 141.53 35.10 89.78 115.46 84.25 100.81
2010 26.84 1.95 11.09 49.92 17.12 35.06 153.89 47.50 102.13 157.61 99.64 127.86
2011 24.50 3.92 14.41 65.92 15.84 41.42 127.11 33.90 81.74 202.68 79.32 139.34
2012 6.08 0 3.13 68.24 12.38 41.03 96.65 20.78 59.51 130.06 7791 103.19
2013 9.32 9.88 9.59 51.56 12.93 32.74 97.65 30.12 64.53 97.51 49.07 72.68
2014 6.28 13.29 9.69 57.47 14.30 36.49 97.16 23.92 61.19 129.27 74.78 101.43
2015 12.96 3.42 8.32 56.73 6.46 32.30 110.87 19.80 66.14 95.94 99.13 97.57
2016 9.75 3.46 6.71 61.22 13.34 37.96 109.04 20.76 65.62 126.76 109.30 117.81
2017 13.57 3.63 8.76 4545 7.83 27.15 96.63 21.83 59.72 151.56 99.03 124.42
APC (%) -9.50 — -6.60 -4.20 -7.40 -4.80 -5.00 -9.20 -5.90 -2.20 2.40 -0.40
18 -1.766 — -1.816 -2.118 -2.865 -2.959 -3.118 -3.732 -3.624 -0.686 0.898 -0.164
P{H 0.121 — 0.112 0.072 0.024 0.021 0.017 0.007 0.008 0.515 0.399 0.874
23 WAEGERTHERBAATALHE 2009—2017  APC K -4.90%, ZHAETFEHBH (P<0.05) . B

AT RS T I A4 AR T R R A B S E F . A
AL R BRIEANE K, FETSM IR 27.03/10 T7
7.84/10 71 . 5.62/10 J7 . 5.08/10 J7 Fl 2.36/10 J7 . Hif
AL FEI TR E R IET- R 2 B A Gt E S

(=1 416.127, P<0.01) . HME38E F I TR 1

FEERVEFET A APC 43518 15.60%F1 16.30%, 4
LR FTHEAH (P<0.05) . @R A ARIET R
APC 735110 =13.40% 1 =7.50% , Y554 F [t 3
(P<0.05) . W33,

3 2009—2017 4 KU T AT AR FEFE TR R AL TR S (1/10 J7)

by BSTE N B g K 2%

wre o wr oME o B &k ME O o T Bre o Lt M BrE Ltk M
2009 46.50 8.00 27.76 4.62 2.09 3.39 6.27 2.78 4.57 2.64 1.39 2.03 13.85 835 11.17
2010 31.90 6.98  19.67 4.70 3.49 4.11 13.77 4.19 9.07 4.70 2.09 3.42 12.76 6.98 9.92
2011 45.62 9.47  27.88 6.08 1.05 3.61 7.10 2.81 4.99 3.04 1.05 2.07 9.80 6.31 8.09
2012 33.61 8.09 21.07 4.75 141 3.11 6.79 2.81 4.84 6.11 1.05 3.63 11.88 3.16 7.60
2013 31.78 8.14  20.16 4.44 0.35 2.43 6.49 4.25 5.39 4.44 0.71 2.61 9.23 4.25 6.78
2014 30.90 854 19.92 3.09 2.49 2.80 6.52 3.56 5.07 2.75 1.42 2.10 14.42 4.27 9.43
2015 28.65 572 17.38 11.05 8.22 9.66 9.67 1.07 5.44 2.07 0.71 1.40 8.63 322 5.97
2016 32.62 7.53  20.28 10.41 3.94 7.23 9.37 3.59 6.52 4.51 0 2.29 7.63 3.23 5.47
2017 30.10 12.00 21.17 13.10 6.18 9.69 6.73 2.55 4.67 3.19 0 1.61 9.21 2.55 5.92
APC(%) -4.90 2770 -3.60 15.60 16.10  16.30 -220 -2.10 -2.50 -1.90 — -5.90 -490 -1340 -7.50
{8 -2.811  1.006 -2.080 3743 2020 3275 -0.554 -0.498 -0.771 -0.393 — -1.524 -2.015 -6.664 -4.075
PAE 0.026  0.348  0.076 0.007  0.083 0.014 0.597 0.634  0.466 0.706 — 0.171 0.084  0.001  0.005
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1 37.35/10 71 (MAPE=4.40%) . 50T 2 151 I 45
A Y=—1 128.56e°7%+ 1 205.54 (C=0.006, p=1.000),
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