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Abstract . Objective To analyze and forecast the epidemic trends and disease burden of self — harm in China from 1990 to
2019, and to provide data for evaluating and formulating self — harm related prevention and treatment measures. Methods We
used age — period — cohort modeling to estimate age, period, and cohort effects on self — harm incidence rates and mortality
rates in China between 1990 and 2019. We projected the rates of self — harm in China from 2020 to 2030 using Bayesian age —
period — cohort analysis. Results In 2019, the age - standardized incidence rate of self — harm in China was 51. 24/100 000
and the age — standardized mortality rate was 6. 8/100 000. From 1990 to 2019, the disease burden of self — harm showed a
decreasing trend in both male and female (EAPC <0). The results of APC analysis showed that in the age effect, the RR value
of incidence peaked in 20 —24 years old and over 70 years old, and the RR value of mortality increased rapidly in people over
70 years old. The period effect results showed that the overall morbidity and mortality risk of Chinese residents showed a
downward trend from 1990 to 2019. Birth cohort results showed that the risk of morbidity and mortality for both male and female
increased slowly and then decreased gradually with the change of birth year, and the population born between 1950 and 1954
had a higher risk of morbidity and mortality. By 2030, the ASIR of male self — harm is expected to decrease to 28. 38/100 000
and that of female is 57. 02/100 000. The ASMR of male decreased to 7. 53/100 000 and that of female decreased to 3. 90/
100 000. Conclusion Although the burden of self — harm disease among Chinese residents shows an overall downward trend,
it is still one of the diseases with a high burden of disease. Young people aged 20 —24 and elderly people over 70 years old are

targeted for life assistance and psychological counseling, and attention is paid to the physical and mental health of women who
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have attempted suicide, so as to reduce the burden of disease caused by self — harm.

Keywords: Self — harm; Burden of disease; Age — period — cohort ( APC) model; Prediction
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Fig. 1 Trend of age — standardized incidence and age — standardized mortality of self — harm in China, 1990 to 2019
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Table 1 APC model analysis of incidence risk of self —harm in China, from 1990 to 2019

N EP i el i

B RR (95% CI) P RR (95%CI) P RR (95%CI) P

AR (%)
10 ~ 14 0.676(0.664 ~0.687) <0.001 0.777(0.724 ~0.833) <0.001 0.665(0.653 ~0.677) <0.001
15~19 1.575(1.552 ~1.598) <0.001 1.650(1.552 ~1.755) <0.001 1.626(1.602 ~1.651) <0.001
20 ~24 1.779(1.757 ~1.802) <0.001 1.672(1.585 ~1.763) <0.001 1.922(1.897 ~1.947) <0.001
25 ~29 1.508(1.492 ~1.524) <0.001 1.342(1.282 ~1.403) <0.001 1.666(1.647 ~1.684) <0.001
30 ~34 1.275(1.263 ~1.286) <0.001 1.210(1.166 ~1.256) <0.001 1.377(1.364 ~1.389) <0.001
35 ~39 1.095(1.087 ~1.103) <0.001 1.200(1.164 ~1.236) <0.001 1.123(1.114 ~1.132) <0.001
40 ~44 1.013(1.007 ~1.019) <0.001 1.277(1.247 ~1.308) <0.001 0.980(0.974 ~0.987) <0.001
45 ~49 0.897(0.893 ~0.902) <0.001 1.201(1.178 ~1.225) <0.001 0.844(0.839 ~0.849) <0.001
50 ~54 0.612(0.609 ~0.616) <0.001 0.767(0.752 ~0.782) <0.001 0.596(0.592 ~0.599) <0.001
55 ~59 0.547(0.543 ~0.550) <0.001 0.687(0.672 ~0.703) <0.001 0.529(0.525 ~0.533) <0.001
60 ~64 0.551(0.547 ~0.555) <0.001 0.658(0.640 ~0.677) <0.001 0.545(0.540 ~0.550) <0.001
65 ~69 0.605(0.599 ~0.610) <0.001 0.673(0.650 ~0.697) <0.001 0.612(0.606 ~0.618) <0.001
70 ~74 0.651(0.644 ~0.658) <0.001 0.680(0.652 ~0.711) <0.001 0.670(0.662 ~0.678) <0.001
75 ~79 0.869 (0. 858 ~0.880) <0.001 0.791(0.751 ~0.832) <0.001 0.920(0.907 ~0.932) <0.001
80 ~ 84 1.356(1.337 ~1.376) <0.001 1.205(1.135 ~1.279) <0.001 1.397(1.375 ~1.418) <0.001
85 ~89 1.523(1.496 ~1.550) <0.001 1.220(1.136 ~1.309) <0.001 1.497(1.470 ~1.526) <0.001
90 ~94 1.569(1.529 ~1.610) <0.001 1.064(0.957 ~1.183) 0.252 1.405(1.368 ~1.442) <0.001
=95 1.351(1.276 ~1.431) <0.001 0.795(0.595 ~1.062) 0.120 1.187(1.120 ~1.259) <0.001

ISR (4 )
1990—1994 1.383(1.376 ~1.391) <0.001 1.260(1.233 ~1.288) <0.001 1.453(1.445 ~1.461) <0.001
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RR (95% CI) P RR (95% CI) P RR (95% CI) P
1995—1999 1.294(1.290 ~1.299) <0.001 1.160(1.145 ~1.176) <0.001 1.367(1.362 ~1.372) <0.001
2000—2004 1.072(1.070 ~1.075) <0.001 1.025(1.020 ~1.031) <0.001 1.100(1.097 ~1.102) <0.001
2005—2009 0.897(0.895 ~0.899) <0.001 0.927(0.922 ~0.932) <0.001 0.885(0.883 ~0.887) <0.001
2010—2014 0.797(0.794 ~0.800) <0.001 0.863(0.851 ~0.875) <0.001 0.765(0.762 ~0.768) <0.001
2015—2019 0.729(0.725 ~0.733) <0.001 0.834(0.815 ~0.852) <0.001 0.676(0.672 ~0.680) <0.001
BABNRLRE (4E4)
1895—1899 0.717(0.585 ~0.879) 0.001 0.929(0.380 ~2.276) 0.873 0.640(0.519 ~0.789) <0.001
1900—1904 0.807(0.752 ~0.867) <0.001 0.806(0.604 ~1.076) 0.143 0.742(0.690 ~0.799) <0.001
1905—1909 0.876(0.842 ~0.911) <0.001 0.784(0.675 ~0.911) 0.002 0.822(0.789 ~0.856) <0.001
1910—1914 0.926(0.898 ~0.956) <0.001 0.836(0.738 ~0.946) 0. 004 0.885(0.857 ~0.914) <0.001
1915—1919 1.022(0.995 ~1.050) <0.001 0.982(0.878 ~1.098) 0.749 0.977(0.950 ~1.005) 0.113
1920—1924 1.093(1.067 ~1.120) <0.001 1.061(0.959 ~1.175) 0.251 1.068(1.041 ~1.095) <0.001
1925—1929 1.102(1.078 ~1.127) <0.001 1.046(0.954 ~1.147) 0.338 1.115(1.089 ~1.141) <0.001
1930—1934 1.095(1.074 ~1.118) <0.001 1.033(0.950 ~1.123) 0.447 1.139(1.116 ~1.163) <0.001
1935—1939 1.105(1.086 ~1.126) <0.001 1.025(0.951 ~1.104) 0.517 1.174(1.152 ~1.196) <0.001
1940—1944 1.134(1.116 ~1.152) <0.001 1.027(0.961 ~1.097) 0.432 1.223(1.202 ~1.244) <0.001
1945—1949 1.183(1.166 ~1.200) <0.001 1.042(0.985 ~1.103) 0.155 1.285(1.267 ~1.304) <0.001
1950—1954 1.196(1.182 ~1.210) <0.001 1.035(0.987 ~1.086) 0.158 1.305(1.288 ~1.321) <0.001
1955—1959 1.177(1.166 ~1.189) <0.001 1.016(0.977 ~1.057) 0.426 1.281(1.267 ~1.294) <0.001
1960—1964 1.144(1.135 ~1.153) <0.001 1.001(0.971 ~1.033) 0.935 1.234(1.224 ~1.244) <0.001
1965—1969 1.125(1.119 ~1.132) <0.001 0.990(0.968 ~1.012) 0.371 1.201(1.194 ~1.208) <0.001
1970—1974 1.057(1.053 ~1.061) <0.001 0.990(0.976 ~1.003) 0.135 1.109(1.104 ~1.113) <0.001
1975—1979 0.968(0.966 ~0.971) <0.001 0.995(0.989 ~1.002) 0.168 0.980(0.976 ~0.983) <0.001
1980—1984 0.890(0.887 ~0.893) <0.001 1.011(1.003 ~1.018) 0.007 0.867(0.864 ~0.870) <0.001
1985—1989 0.868(0.864 ~0.872) <0.001 1.051(1.035 ~1.067) <0.001 0.823(0.819 ~0.828) <0.001
1990—1994 0.897(0.891 ~0.902) <0.001 1.107(1.081 ~1.133) <0.001 0.842(0.836 ~0.848) <0.001
1995—1999 0.927(0.919 ~0.935) <0.001 1.137(1.101 ~1.174) <0.001 0.875(0.867 ~0.883) <0.001
2000—2004 0.935(0.925 ~0.946) <0.001 1.110(1.064 ~1.157) <0.001 0.895(0.884 ~0.906) <0.001
2005—2009 0.957(0.941 ~0.973) <0.001 1.083(1.028 ~1.141) 0.003 0.936(0.918 ~0.954) <0.001
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Fig. 2 APC model analysis of incidence risk of self — harm in China, from 1990 to 2019
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KBS A W B 245,80 ~ 84 i BEw T4k, bl
EHRH A AR AL, FET KBS RR (R 52 P A3 36 Dl 1) #4

B A ARV A5 R WO, B AR T K RR {5
SRS InS o e ) RS o AR = RS R T A N i
e R AR 7E 1925—1929 4E | RR {H ik 1. 680
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A NBEFET XU B¢ e, RR 6N 1. 635(95% CI ;1. 603
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Table 2 APC model analysis of mortality risk of self — harm in China, from 1990 to 2019
Ko 2 NHE FiE T
RR(95% CI) P RR(95% CI) P RR(95% CI) P
AR (#)
10 ~ 14 0.204(0.199 ~0.209) <0.001 0.164(0.157 ~0.171) <0.001 0.254(0.247 ~0.262) <0.001
15 ~19 0.553(0.543 ~0.563) <0.001 0.489(0.472 ~0.507) <0.001 0.616(0.602 ~0.630) <0.001
20 ~24 0.758(0.746 ~0.769) <0.001 0.678(0.658 ~0.699) <0.001 0.821(0.806 ~0.837) <0.001
25 ~29 0.734(0.724 ~0.744) <0.001 0.633(0.617 ~0.650) <0.001 0.816(0.803 ~0.830) <0.001
30 ~34 0.712(0.704 ~0.721) <0.001 0.623(0.609 ~0.637) <0.001 0.781(0.770 ~0.793) <0.001
35 ~39 0.651(0.644 ~0.658) <0.001 0.658(0.645 ~0.670) <0.001 0.619(0.610 ~0.628) <0.001
40 ~44 0.601(0.595 ~0.607) <0.001 0.637(0.627 ~0.648) <0.001 0.537(0.530 ~0.544) <0.001
45 ~49 0.596(0.590 ~0.602) <0.001 0.622(0.613 ~0.632) <0.001 0.539(0.532 ~0.546) <0.001
50 ~54 0.655(0.649 ~0.661) <0.001 0.668(0.658 ~0.678) <0.001 0.604(0.596 ~0.613) <0.001
55 ~59 0.715(0.708 ~0.722) <0.001 0.743(0.732 ~0.755) <0.001 0.632(0.623 ~0.641) <0.001
60 ~ 64 0.796(0.787 ~0.804) <0.001 0.817(0.802 ~0.832) <0.001 0.708(0.697 ~0.718) <0.001
65 ~69 0.974(0.962 ~0.986) <0.001 0.959(0.939 ~0.980) <0.001 0.905(0.890 ~0.919) <0.001
70 ~74 1.475(1.456 ~1.495) <0.001 1.391(1.357 ~1.426) <0.001 1.435(1.411 ~1.459) <0.001
75 ~79 1.986(1.956 ~2.016) <0.001 1.848(1.796 ~1.902) <0.001 1.968(1.931 ~2.005) <0.001
80 ~84 2.835(2.787 ~2.884) <0.001 2.655(2.569 ~2.745) <0.001 2.857(2.797 ~2.918) <0.001
85 ~89 3.855(3.778 ~3.935) <0.001 4.353(4.187 ~4.525) <0.001 3.545(3.457 ~3.636) <0.001
90 ~9%4 3.265(3.167 ~3.366) <0.001 4.561(4.307 ~4.830) <0.001 3.324(3.204 ~3.448) <0.001
=95 2.536(2.360 ~2.725) <0.001 3.389(2.901 ~3.958) <0.001 2.923(2.695 ~3.171) <0.001
IHUION; (4R
1990—1994 1.396(1.386 ~1.405) <0.001 1.239(1.223 ~1.255) <0.001 1.566(1.552 ~1.579) <0.001
1995—1999 1.313(1.306 ~1.320) <0.001 1.150(1.140 ~1.161) <0.001 1.503(1.493 ~1.513) <0.001
2000—2004 1.066(1.061 ~1.071) <0.001 1.042(1.035 ~1.049) <0.001 1.103(1.095 ~1.110) <0.001
2005—2009 0.956(0.952 ~0.960) <0.001 0.980(0.974 ~0.986) <0.001 0.944(0.937 ~0.950) <0.001
2010—2014 0.775(0.771 ~0.780) <0.001 0.853(0.845 ~0.861) <0.001 0.704(0.698 ~0.710) <0.001
2015—2019 0.691(0.686 ~0.696) <0.001 0.806(0.795 ~0.816) <0.001 0.580(0.574 ~0.586) <0.001
BASEE (40 )
1895—1899 1.471(1.178 ~1.836) 0.001 1.662(1.030 ~2.684) 0.037 1.195(0.930 ~1.536) 0.164
1900—1904 1.490(1.378 ~1.612) <0.001 1.603(1.382 ~1.859) <0.001 1.290(1.176 ~1.414) <0.001
1905—1909 1.411(1.352 ~1.473) <0.001 1.556(1.435 ~1.687) <0.001 1.317(1.251 ~1.388) <0.001
1910—1914 1.447(1.398 ~1.498) <0.001 1.614(1.508 ~1.727) <0.001 1.367(1.312 ~1.424) <0.001
1915—1919 1.463(1.420 ~1.508) <0.001 1.623(1.528 ~1.725) <0.001 1.404(1.355 ~1.456) <0.001
1920—1924 1.522(1.481 ~1.564) <0.001 1.671(1.581 ~1.766) <0.001 1.482(1.435~1.531) <0.001
1925—1929 1.572(1.534 ~1.612) <0.001 1.680(1.597 ~1.766) <0.001 1.564(1.518 ~1.611) <0.001
1930—1934 1.532(1.498 ~1.568) <0.001 1.579(1.509 ~1.653) <0.001 1.562(1.520 ~1.605) <0.001
1935—1939 1.488(1.457 ~1.519) <0.001 1.481(1.421 ~1.543) <0.001 1.562(1.523 ~1.603) <0.001
1940—1944 1.424(1.397 ~1.451) <0.001 1.387(1.337 ~1.439) <0.001 1.511(1.476 ~1.548) <0.001
1945—1949 1.412(1.388 ~1.436) <0.001 1.330(1.287 ~1.374) <0.001 1.544(1.511 ~1.578) <0.001
1950—1954 1.387(1.366 ~1.408) <0.001 1.217(1.184 ~1.252) <0.001 1.635(1.603 ~1.667) <0.001
1955—1959 1.251(1.234 ~1.267) <0.001 1.090(1.064 ~1.117) <0.001 1.468(1.442 ~1.494) <0.001
1960—1964 1.069(1.056 ~1.082) <0.001 0.952(0.933 ~0.972) <0.001 1.203(1.183 ~1.223) <0.001
1965—1969 1.036(1.026 ~1.047) <0.001 0.887(0.872 ~0.902) <0.001 1.201(1.184 ~1.218) <0.001
1970—1974 0.923(0.915 ~0.932) <0.001 0.788(0.777 ~0.799) <0.001 1.067(1.053 ~1.081) <0.001
1975—1979 0.768(0.761 ~0.775) <0.001 0.697(0.688 ~0.706) <0.001 0.834(0.823 ~0.846) <0.001
1980—1984 0.618(0.611 ~0.624) <0.001 0.624(0.615 ~0.633) <0.001 0.597(0.587 ~0.607) <0.001
1985—1989 0.550(0.543 ~0.557) <0.001 0.581(0.572 ~0.591) <0.001 0.504(0.494 ~0.513) <0.001
1990—1994 0.496(0.489 ~0.504) <0.001 0.524(0.513 ~0.536) <0.001 0.449(0.439 ~0.460) <0.001
1995—1999 0.452(0.442 ~0.462) <0.001 0.467(0.453 ~0.482) <0.001 0.408(0.395 ~0.422) <0.001
2000—2004 0.406(0.393 ~0.420) <0.001 0.398(0.380 ~0.417) <0.001 0.394(0.374 ~0.415) <0.001
2005—2009 0.330(0.306 ~0.357) <0.001 0.349(0.316 ~0.385) <0.001 0.290(0.255 ~0.328) <0.001
AIC 55.022 31.517 58.633
BIC 4 413.430 1 950.404 4 883.410
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