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Abstract

Injury and Poisoning Mortality Trends in Urban and
Rural China from 2006 to 2020 Based on
Age-Period-Cohort Analysis

Objective:

Injury and poisoning, as major causes of death in China, are widespread and
long-standing public health problems that deserve priority attention. Subcategories
such as traffic accidents, accidental poisoning, suicide, and drowning are included in
the “injury and poisoning” classification according to the ICD-10 International
Classification of Diseases. In this study, the risk of death from injury and poisoning in
urban and rural areas of China was estimated using the age-period-cohort model,
using the data collected from the 2006-2020 China Statistical Yearbook, to reveal the
changes in the risk of death from injury and poisoning with age, period, and cohort, to
explore the development trend of death from injury and poisoning and its main
influencing factors, and to analyze its possible causes, so as to provide a basis for the
prevention and control strategy of injury and poisoning in China. The results of this
study will provide a basis for the development of injury and poisoning prevention and
control strategies and related policies in China.

Methods:

In this study, injury and poisoning mortality data of urban and rural residents
from the China Health Statistics Yearbook were used to calculate age-standardized
mortality rates for urban and rural men and women using the seventh census of China
in 2020 stratified by age, sex, and region. Joinpoint software was used to analyze the
trends of injury and poisoning mortality among urban and rural Chinese residents, and
the age-period-cohort model was used to estimate the risk of injury and poisoning
mortality among urban and rural Chinese residents, reflecting the trends of mortality
among urban and rural Chinese residents at different ages, periods, and cohorts.
Results:

1.Mortality rates for injury and poisoning in urban and rural areas of China



showed a decreasing trend from 2006 to 2020. The age-standardized mortality rate in
urban areas decreases from 28.81/100,000 in 2006 to 24.78/100,000 in 2020, and in
rural areas from 45.49/100,000 in 2006 to 44.39/100,000 in 2020.

2. Changes in crude and age-standardized mortality rates for the four subgroups
were analyzed by Joinpoint regression. For crude mortality, there was a decreasing
trend in deaths for all four subgroups from 2006 to 2020. Mortality rates for urban
males, rural males, and rural females increased and then decreased, with turning
points occurring in 2016, 2012, and 2008, respectively. Rural female mortality
declined the fastest (AAPC = 0.9%; 95% CIl: -2.6%, 0.8%) and rural male mortality
declined the slowest (AAPC=0.6%; 95% CIl: -1.7%, 0.6%). Age-standardized
mortality rates were 0.4% (95%CI: -1.8%, 1.0%) and 1.2% (95%ClI: -2.3%, -0.1%) for
urban males and urban females, respectively. The age-standardized mortality rate for
rural males showed an increasing trend followed by a decreasing trend turning point
in 2012. The age-standardized mortality rate for rural females showed an increasing
trend followed by a decreasing trend with a turning point in 2008. The rate of
downward age-standardized mortality rate was lower for rural males (AAPC=1.0%);
95% CI: -1.9%, 0.0%) than for rural females (AAPC=1.6%; 95% CI: -3.1%, -0.1%).

3.In analyzing age-specific mortality trends for urban age groups, the overall
trend for urban males was to decline and then increase with age, with an inflection
point at age 55 years and fluctuating rates of change. The rate of decline for urban
males declined from 3.3% to 0.9% in the 5 to 20 age group, and increased from 1.3%
to a peak of 5.4% before declining to 1.4% in the 20 to 55 age group. From age 55 to
79 years, the rate of mortality increase with age, rising from 1.0% to 2.4% and then
decreasing to 0.8%. Urban women experienced an overall decrease in mortality in the
5 to 64 age group, with a rebound in the 10 to 14 age group reaching 2.5% (95% CI:
0.4%, 4.7%). the fastest decrease in mortality was seen in the 40 to 44 age group
reaching 6.3% (95% Cl: -10.1%, -2.4%). A small increase was seen in the 65 to 69
age group, with an increase of no more than 1.0%.

4.Analysis of mortality trends by age group in rural areas showed that mortality
among rural males first declined between the ages of 5 and 24 years, slightly
increased to 0.3% (95% ClI: -2.4%, 3.0%) between the ages of 25 and 29 years, and
generally declined between the ages of 30 and 59 years. the decline in the 40-44 age
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group reached 5.4% (95% Cl: -8.2%, -2.6%). Starting at age 60, mortality increased
with age. The mortality rate for rural females generally decreased at all ages from 5 to
79 years, with increases reaching 1.9% (95% Cl: -5.0%, 9.3%) and 0.3% (95% ClI:
-1.1%, 1.7%) for the age groups 10 to 14 years and 75 to 79 years, respectively.
Meanwhile, the fastest decrease in mortality was observed in the 40- to 44-year-old
age group reaching 7.4% (95% CIl: -9.4%, -5.3%).

5. From an age perspective, mortality rates increase with age. The rate of
increase is slower and less volatile in urban areas than in rural areas, and the rate of
increase is lower for females than for males. From urban males and urban females
mortality decreases with age between the ages of 5 and 49, and increases with age
after 49, with effect coefficients of -0.994 and -1.009 for males and females,
respectively, at the inflection point. the lowest age effect for rural males and rural
females occurs between the ages of 35 and 39 The impact coefficients are -0.518 and
-0.525 for rural males and females, respectively.

6. From a period perspective, the overall risk of death increased over time for the
four subgroups of injury and poisoning in China, with all four subgroups showing a
decreasing and then increasing trend. The continuously increasing period effect may
be related to medical imperfections and population aging; therefore, the period effect
is also an important factor in the increase of mortality from injury and poisoning in
China.

7. From a cohort perspective, those born in the 1959 to 1963 age group had the
highest cohort effect for injury and poisoning mortality, with a risk of death of 1.146
and 1.190 for urban males and urban females and 0.651 and 0.689 for rural males and
rural females, with younger cohorts having a lower risk of injury and poisoning
mortality than older cohorts.

Conclusion:

This study used Joinpoint regression models to analyze long-term trends in crude
and standardized mortality rates for injury and poisoning by sex in urban and rural
China, and age-period-cohort models to assess the age, period, and birth cohort effects
of injury and poisoning mortality in urban and rural China.

1. From 2006 to 2020, injury and poisoning mortality rates were higher among
males than females in urban and rural China, and higher in rural areas than in urban
areas.
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2. From 2006 to 2020, injury and poisoning mortality rates in urban and rural
China showed a decreasing trend, with females decreasing faster than males and rural
areas decreasing faster than urban areas.

3. The age-period-cohort model showed that injury and poisoning mortality had a
strong age effect, with mortality increasing with age. Period and cohort effects were
smaller.

4. Males, older populations, and rural areas should receive more attention as

potential high-risk populations and high-risk areas.
Keywords:

injury and poisoning; urban and rural mortality; joinpoint regression;
age-period-cohort model

Vil



BELEE BB B e 1
Ll TR I e 1
1.2 TIFTEIAR (oo 2

121 P TEIIR oo 2
122 FEAMIFTEIIR oo 4
1.3 TFTEEHIFIE X oo 8

B2E BRIRIEMITTIE (oo 9

2.1 HFFEBERL e 9
210 BERERYE oo 9
212 BHEARIE oo 9

2.2 BT TTIE oo 10
2.2.1 Joinpoint [BVARET e 10
222 AERE-IFHA-BABIAET oo 11

2.3 BIRBEZEIE oo 13

gD -3 SO 14
3.1 HHEIRZ AEMEGN A FE A T B AT K IHT 14
3.2 HEIBE 2 A FEME R HAL AT EEIE T2 joinpoint [FHE A 73T e, 15

3.2.1  HE 2 A EE A A s EE R AE T2 joinpoint [BIE AT ............. 15
3.2.2  HEIR 2 A E ML A T EE AR AE T3 Joinpoint [T 4T ........ 16
3.3 W EIN 2 A AR A A R BEBE TS 2R Joinpoint [T o 18
3.3.1 U EI TN [F AR RS G455 A1 B SE T3 Joinpoint [HIH M AT ............ 18
3.3.2  HERATAF RS 4545 A R EE T2 Joinpoint [AIH 3T 21
3.4 P EE 2 ARV AR R B AT T 2 A - - BA A B e 24
3.4.1 HHES S A FEE I R IE TR AR T e, 24

Vil



3.4.2 H[EIME 2 A FEMER AN EEIE T IR S 26

3.4.3 H[EIME 2 A FEMERIAG A EEIE TR BABIE S 29
3.5  HREIR 2 ASFEE SN AR RS T R AR R - B BA SRR T T 32
3.5.1 o E I T 5 AR A5 AN oh B AP T SR AR RS- BA-RA B AR T 32
3.5.2 T E I T Lo ME R 5 AN b B AP T R AR RS- BA-FA B AR T 34
3.5.3 T EAAT B PER G AN ch B AP T R A RS- BA-RA B AR T 37
3.5.4 T ELST Lot AN b B AP T RAE RS- BA-RA B RS T e 39
E- 0 vy S 7 TSRS 42
41 FE S ANEERNRG S R EIETIR LA e, 42
4.2  FEYE 2 ASEVE R R AG A B AE T R RS - BA-PA SRR T RN ... 42
B o Y OSSR 42
B.2.2 IR oottt et et e ettt ettt et ettt et et e ee e e, 44
N 2 N 19 11 3 SRR 44
A3 S TR oottt ettt ettt ettt ettt eeaen 45
431 NuEfEHRAE, e AP EE R E KR EE R 45
432 BUFFHX IR E T 28T EE TPl 46
433 MABATERE, it E DAENKRG S ERuaEE ... 48
R B W o 50
BT S BIR oottt ettt ettt et et e et et et et e e e, 51
A e d N R Yl S v OO R RORRT 61
BBl B ettt ettt et et et e e, 62



F1¥F 4% #®

BIE %

1.1 HREE

50 R o 5 g 7 B R N A R A i (R A L TR W R, B AN AT 2
RSz, A R i R S Y . BRI RIS R Z MR, 1B R IR
=R 2 — . SOEHEN . B/ B KN 1ICD-10
[ R 7 AR AE N B g f g e o A DAEHA G, 2ERE S
A BT ANBOEE 500 7, 294 SAET NBH) 9%, FETN 2012-2030 44>
BRI A2 0 10 A SRR K S O 0 BT 258 7 47, BRIE AR 21 A B2 17
fild, e E, 2017 AR R S BUMAE T ANELE) 66 J1 N, 2905 A H AN BESE
TR 7%, /2 1-44 5 NBERIEE— M BOEIRRE 4, 3 HARX T8 —6 E 5 5E
T2, HEEWEXET R DA RSB 2 27 A . 4545 FHh
B H AT = RIEE 7y ) i B A8l A 3 BB E R, T Hm R RN E SRS
I R AN A7 3t 2 DR 3 s 387 I 12 B DI R B2 A B A PERR I, AT 0T ¥ £
{a B 75 i RSN o BT AR BRI 9 R 23 O AN AT N 204 )
I, XAMGE R TN ANGEGF AR, Wi 7B KT LA R G 7l
N, RN ISR | Ao 7 Sy MABE R K- BRAE IR FE R, 45140
ANrh R U A S 5K (5 I 22 5 UHE 1 21-81%0T,

i EE N R E 5K, N DA RS 0 22 REALAE A 55 34 A BRI H 3%
15 g7 G5 100, | TR A o 2 S B0 A 700 42 T BLIEE T RS R () 3 48 0 4 %
AN TR 7= J73E i O, RIS 200% e it iz it 3 i 3k — 0 3R B 4514
g B AT OO M E AR E D LEE L 575 ) N g R E R 2 A ok e i)
ANFETAE A



F1¥F 4% #®

1.2 BRFIR

121 HEABFFRIR

500 R R A D M N AR D o A S T A A i N S R A 2 e L
KK, 2017 4F, FRE BRI &80T RN 47.32/10 73, SEMIIET AR
27 65.78 Fi N, (HATSABSET BN 7.19%, TG BERLR AE IR
ZHER TS SR TS TR P, 1 & 4 55 & 14 )L A\FEHIR
b & SEBET NS ik B 46.28%F01 48.59%, 14w TiZ4ER 41 ) L A %%
FIHEEI . FERGA R RE 1 £ 44 2 ABERE AR, gk
RRE 1% 14 Z)LEE—MFEH, EHCmgELRE 15 & 44 H NFFH 1L
SER. M 2014 fEZ 2017 4, FENBHR DI ERERARELAE T2 M 58.88/10
J3 FBEZ 36.47/10 73, SN b B AR R AR I T AR AR 2 L Aot v, K2
LPER) 2.40 £, TAAT NEAERAR L S0 T3 E & T30 ATE, 20 J9drin A7
[ 1.63 fi5. H 2004 £ % 2011 4F, FRE 65 % K LA B4 NBEISET % 2 T FiE
Fo M 2012 FEFFAR, FRE 65 & K 65 & LA E NBERBAEIZE T N BRI, 5
BREI, BRI — B R IRIE 65 % % 65 % LL b NFESG A B AR

WRAE 2017 AR AEREM R ZE R oR, TR A o B 4% 5K R A 4

(DALY'S) FIHT = A0k P A o <C il 5 3 BRBIANES /K, FET: AN $s) 7 922.52/10

Ji 363.09/10 /i A1 299.72/10 /i, (A A s R G ariE (DALYS)
ff] 64.10%. f£ 2018 £F, i HEDE I I Hhs B B 005 A0 oh B4R T2 A2 5 B AET
11 6.88%, A TAETMNIHS 54, WATFRE. FKEEMA NIRRT ™
OV, 2020 4, FREFEHEIEMEIERY, FRENBERBG AT 5 LR 45.65%,
Hor g T 5 EE 35.87%, A%AT i b 50.93%. 55 AR R T A BB AE TS RS
fir, HIET-%H 5.65%, dith 6.74. BYERILME o AN 55 Fidr, HAET 35 7
4 57.77/10 Ji A1 33.14/10 J3. EHE, K 1% % 14 % LB TR R E
BB R, T8 A F RO AR A AL T AR = =47, 15 58 44 %
H1 45 5 % 64 % TEBRACIHE BN —RIFER, 4350 5 HE N 36.56%H1 37.40%. 65
% LB NBER AR N — AL BEIR 5 L 42.35%, (E13) 2 K.

ZEFEM. mAMPE. AR BK. BANEES/NIGLIR ICD-10 H bR

2



PLEAB AR SRR TS, AW RSB —FEHNE.
BERREEA, BiA: https://d. book118. com/28701416113
0006050



https://d.book118.com/287014161130006050
https://d.book118.com/287014161130006050

