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[ Abstract] Objective To analyze the incidence and disease burden of substance
use disorder (SUD) in China from 1990 to 2019, to evaluate the impact of different ages,
periods and birth cohorts on the disease burden of SUD, and to predict disease burden of
SUD from 2020 to 2034, so as to provide strategies for the prevention of SUD. Methods
Based on the Global Burden of Disease Study 2019 (GBD 2019) database, the disease burden
was described by incidence, years of life lost (YLLs), years lived with disability (YLDs) and
disability-adjusted life years (DALYs). The Joinpoint regression model was used to analyze
the trend of standardized incidence and standardized DALYs rate of SUD. Based on the
age-period-cohort model, the age, period and cohort effects of SUD were discussed. The
grey prediction model GM (1,1) was used to fit the trend of the incidence and standardized
incidence of SUD and the trend of disease burden, and to predict the incidence and disease
burden of SUD in 2020-2034. Results From 1990 to 2019, the standardized incidence of
SUD of amphetamines [average annual percentage change (AAPC)=-0.9%] and cocaine
(AAPC=-0.5%) in China showed a downward trend (P<0.001), and the standardized
incidence of SUD of cannabis (AAPC=0.9%) showed an increasing trend year by year
(P<0.001). The trend of standardized incidence of opioid abuse disorders was not obvious
(P>0.05). The DALYSs rate caused by the 4 SUD showed a decreasing trend year by year
(AAPC =-2.2%, AAPC =-1.5%, AAPC =-1.0%, AAPC =-1.0%, P<0.001).

amphetamines
The results of age-period-cohort effect showed that the peak incidence of amphetamine,

cocaine cannabis opioids

cocaine, cannabis and opioid use disorders was in the 25-30 age group. The DALY rate
caused by cannabis SUD increased with age, while the DALYs rates of amphetamines,
cocaine and opioids SUD reached the peak in the 25-29, 30-34 and 35-39 age groups,
respectively. The results of period effect showed that the risk of SUD in propylamines,
cocaine and cannabis decreased first and then increased, while the risk of SUD in opioids
increased and then decreased and increased again. The results of birth cohort effect showed
that the risk of SUD of amphetamines, cocaine and opioids showed a decreasing trend as
a whole except for a small fluctuation in individual birth cohorts. The risk of DALY rate
caused by SUD of amphetamines, cocaine and opioids showed a decreasing trend as a whole,
while the risk of DALY rate caused by SUD of cannabis showed an increasing trend year by
year. The prediction results showed that the incidence of SUD of amphetamines, cocaine and
opioids showed a downward trend from 2020 to 2034, and the incidence of SUD of cannabis
showed a fluctuating upward trend. The DALY attributed to SUD of amphetamines, cocaine,
cannabis and opioids showed a decreasing trend year by year. Conclusion The disease
burden of SUD in China is decreasing year by year in the future. The incidence and disease
burden are affected by age effect, period effect and cohort effect to varying degrees. Early

prevention and effective intervention are the key measures to control SUD.
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Table 1. Estimation and 95%UI of DALYs. YLDs and YLLs of SUD in China in 2019

TiH BT S Lt
KINNESE25)
DALYs (7 A4) 36.99 (24.35, 55.41) 23.95 (16.01, 35.14) 13.04 (8.14, 20.18)
YLDs (J3 A4E) 27.18 (14.65, 45.78) 16.68 (9.00, 28.06) 10.51 (5.63, 17.69)
YLLs ( 5 N4E) 9.81 (8.08, 11.63) 7.27 (5.74, 8.93) 2.53 (1.93, 3.22)
PAVi
DALYs (7T A%) 8.77 (5.19, 13.55) 5.16 (3.00, 7.87) 3.61 (2.11, 5.53)
YLDs (5 A4F) 8.77 (5.19, 13.55) 5.16 (3.00, 7.87) 3.61 (2.11, 5.53)
YLLs (5 A4E) 0.00 (0.00, 0.00) 0.00 (0.00, 0.00) 0.00 (0.00, 0.00)
LIRSS
DALYs (J7 A4F) 3.55 (2.60, 4.78) 2.55 (1.89, 3.34) 1.00 (0.67, 1.48)
YLDs ( JTA4F) 2.00 (1.12, 3.25) 1.26 (0.71, 2.02) 0.75 (041, 1.22)
YLLs ( JTA4F) 1.54 (1.25, 1.90) 1.29 (0.99, 1.62) 0.25 (0.19, 0.32)
BT R 252454
DALYs (7 A4) 207.84 (147.07, 276.53) 116.68 (83.80, 154.58) 91.16 (62.07, 123.44)
YLDs (J3 A4E) 184.16 (123.85, 252.65) 97.93 (64.46, 134.13) 86.22 (57.37, 118.85)
YLLs ( T A4F) 23.69 (19.72, 28.37) 18.75 (14.80, 23.35) 494 (3.84, 6.23)

F2 1990—20194F H E SUD#R & fE EFAFR{L DALY sZE iJoinpointsr i 45 R
Table 2. Joinpoint results of standardized incidence and standardized DALYs rate of SUD in China
from 1990 to 2019

Wi Ei=L7n APC (%, 95%CI ) ® AAPC (%, 95%CI) P
RNRRAY) bR R -0.9 (-1.0, -0.8) <0.001
1990—19954F -04 (-0.5, -0.2) <0.001
1996—19994F: -1.6 (-1.9, -1.2) <0.001
2000—20044F- 2.6 (-28, -2.4) <0.001
2005—20094F -14 (17, -1.0) <0.001
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2eR2
=] eI APC (%, 95%CI) P AAPC (%, 95%CI) P
2010—20124F -0.1 (-0.8, 0.6) 0.688
2013—20194F 03 (0.2, 03) <0.001
FRAEDALY s 22 (=25, -19) <0.001
1990— 19944 3.1 (26, 3.6) <0.001
1995—19994F 2.6 (=32, -19) <0.001
2000—20034F -11.6 (-12.6, -10.7) <0.001
2004—20064F -5.9 (-8.0, -3.8) <0.001
2007—20134F -1.3 (-1.6, -0.9) <0.001
2014—20194F 19 (14, 24) <0.001
CIRNCS Bl & 5 -0.5 (=07, -0.4) <0.001
1990—19924F 3.0 (2.5, 35) <0.001
1993—19954F 0.6 (=03, 1.5) 0.193
1996—20034F 14 (-15, -1.3) <0.001
2004—20094F 29 (=3.1, =2.7) <0.001
2010—20134F -0.1 (-0.6, 0.3) 0.528
2014—20194F 0.6 (0.4, 0.8) <0.001
FREDALY 3R -15 (=19, -1.1) <0.001
1990—19934F 6.9 (5.8, 8.0) <0.001
1994—19994F -1.1 (-1.8, -0.4) 0.007
2000—20034F -12.1 (-13.5, -10.6) <0.001
2004—20074F 59 (=75, -4.3) <0.001
2008—20144F -0.7 (1.3, -0.2) 0.017
2015—20194F 42 (3.1, 53) <0.001
KRR TRk & % 0.9 (0.6, 1.1) <0.001
1990—20134F -0.0 (-0.1, 0.1) 0.893
2014—20194F 5.1 (3.9, 63) <0.001
FRAEDALY s -1.0 (-1.3, -0.7) <0.001
1990— 19944 17 (1.1, 2.3) <0.001
1995—20004F -3.0 (=3.5, -2.5) <0.001
2001—20044F 1.1 (-0.1, 2.4) 0.073
2005—20094F -7.7 (-8.5, -7.0) <0.001
2010—20144F 0.2 (-0.6, 1.0) 0.633
2015—20194F 3.8 (3.0, 46) <0.001
BT 2625 Bk & 5 0.0 (=03, 0.3) 0.949
1990—19944F 0.1 (=05, 0.6) 0.791
1995—19994F 2.0 (-28, -12) <0.001
2000—20044F 62 (54, 7.1) <0.001
2005—20094F -7.0 (=77, -6.2) <0.001
2010—20134F 0.5 (=08, 1.8) 0.401
2014—20194F 28 (22, 34) <0.001
FAEDALY 3R -1.0 (-1.3, -0.7) <0.001
1990—19944F 17 (1.1, 2.3) <0.001
1995—20004 -3.0 (-3.5, -2.5) <0.001
2001—20044F 1.1 (-0.1, 2.4) 0.073
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WiH ST APC (%, 95%CI) 2 AAPC (%, 95%CI) P
2005—20094F -7.7 (-85, -7.0) <0.001
2010—20144F 02 (-0.6, 1.0) 0.633
2015—20194F 3.8 (3.0, 4.6) <0.001
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Figure 1. Longitudinal age curve of the incidence and standardized DALYs rate of SUD in China
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Figure 2. The time trend of the incidence and DALY rate of SUD in China
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