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Abstract : Objective To describe and analyze the disease burden of dengue fever in China from 1990 to 2021, and to provide
evidence for the prevention and control of the disease. Methods Using the open data of the Global Burden of Disease (GBD)
database from 1990 to 2021, this study analyzed the trend of dengue disease burden. The Joinpoint regression model was used
to reflect the change trend of dengue burden, and the ARIMA time series model was used to predict the dengue disease burden
in China in the next ten years. Results The incidence and prevalence of dengue fever in China increased from 0. 37/100 000
and 0. 02/100 000 in 1990 to 1. 88/100 000 and 0. 11/100 000 in 2021, and the DALY rate decreased from 0. 30/100 000 in
1990 to 0. 047100 000 in 2021. From 1990 to 2021, the age — standardized incidence and prevalence of dengue fever in China
increased from 0. 38/100 000 and 0. 02/100 000 to 2. 01/100 000 and 0. 12/100 000, and the age — standardized DALYs rate
decreased from 0. 32/100 000 to 0. 05/100 000. The Joinpoint regression model showed that, the age — standardized incidence
rate (AAPC =5.59% , P <0.05) and age — standardized prevalence rate (AAPC =5.57% , P <0.05) of dengue fever in
China from 1990 to 2021 showed an increasing trend, while the age — standardized DALYs rate (AAPC = —5.84% , P <
0.05) showed a decreasing trend. The ARIMA forecast model showed a small decline in the burden of dengue in China from
2022 to 2031. Conclusion In China, the incidence and prevalence of dengue fever and its age — standardized rate showed an
increasing trend, while the DALYs rate and age — standardized DALY rate showed a decreasing trend. The burden of dengue
fever in China is still relatively heavy, so preliminary screening and health education of dengue fever should be strengthened,

and corresponding preventive measures should be formulated according to the characteristics of dengue disease burden.
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Table 1 Dengue fever prevalence and disease burden in China, 1990 and 2021

; KIE RRR ERRRER B
LTSS TR & 7 .

1990 4 4 4364 0.37 0.38 256
Bk 2 085 0.34 0.35 122

BIR/ FRRLR DALYs DALYs %/ 4E iRk DALYs
1077 HER/10 NAEBL 10 77 %/10 J7
0.02 0.02 3568 0.30 0.32
0.02 0.02 2 356 0.39 0.41
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Fig.1 The incidence, prevalence and DALYs rate of dengue fever in different age groups in China in 1990 and 2021
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Fig.2 Map of differences in dengue disease burden between men and women of different age groups in China, 1990 and 2021

FR2 1990 4F 2 2021 A [EPE PP T HH Joinpoint [0 )50 47

Table 2 Joinpoint regression analysis of dengue disease burden in China from 1990 to 2021

sk JEYLN L1 s
FEUY(4E) APC(% ) AAPCY (%) A (4F) APC(% ) AAPC (%)

SRR 0 R 1990—1994 5.21° 1990—1994 4.58°

1994—2010 1.25° 1994—2010 1.61°

2010—2014 23.43° 2010—2014 24.37°

2014—2017 8.45° 2014—2021 6.11°

2017—2021 5.09"

1990—2021 5.59%(5.39 ~5.79) 1990—2021 5.71%(5.60 ~5.82)
AEISFRAL B R 1990 - 1995 4.48" 1990 - 1995 4.06"

1995—2010 1.11° 1995—2010 1.48°

2010—2014 23.92¢ 2010—2014 24.94"

2014—2017 8.52¢ 2014—2021 5.99¢

2017—2021 4.93°

1990—2021 5.57%(5.38 ~5.76) 1990—2021 5.70(5.59 ~5.81)
AEW AR DALYs % 1990—1992 1.76 1990—1992 -0.97

1992—1995  —17.62° 1992 1996  -23.22°

1995—1998 - 11.75* 1996 -1999  -11.96°

1998—2002 3.38 1999—2002 10. 80

2002—2012  —7.75° 2002—2012 -5.11°

2012—2021 -3.15° 2012—2021 -2.65°

1990—2021 -5.84*(-7.10 ~ -4.56) 1990—2021 -6.00°( -7.61 ~ -4.35)
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Table 3 Evaluation of fitting effect of ARIMA(2,2,0) model

LY RMSE MAE MAPE
AR R %R 0.021 3 0.009 7 0.913 4
AR ATRAL U R 0.001 3 0.000 6 0.934 3
AR ARAL DALYs % 0.039 7 0.025 5 21.358 1

1 : RMSE 7R3 J5 iR 2% s MAE R V-3 46 %) 152 2% ; MAPE 38R
SEIYERT H IR

R4 20222031 4 o GRS TIN5 00
Table 4 Forecast of dengue burden in China from 2022 to 2031

Hn R ZTR (/10 7)) FRAR LR (/10 J7)*

2029 4 1.833 6(0.739 3 ~2.927 8)
2030 4F 1.813 3(0.529 9 ~3.096 7) 0.104 0(0.025 8 ~0.182 3)

2031 4F 1.794 6(0.309 4 ~3.279 8) 0.102 6(0.012 0 ~0.193 2)
e FoRFE S NEEE R 95% EAF X [A],

.1055(0.038 8 ~0.1722)

2022 4F 1.9790(1.9343 ~2.0236) 0.116 6(0.113 8 ~0.119 3)
2023 4E 1.9155(1.7759~2.0550) 0.1125(0.104 1 ~0.121 0)
2024 4 1.866 3(1.592 8 ~2.1398) 0.109 3(0.092 7 ~0.1258)
2025 4 1.847 4(1.4201~2.2748) 0.107 8(0.081 9 ~0.133 7)
2026 4= 1.849 4(1.261 8 ~2.437 1) 0.107 5(0.071 9 ~0.143 1)
2027 4 1.854 0(1.103 9 ~2.604 2) 0.107 4(0.061 8 ~0.1529)
2028 4 1.849 1(0.931 6 ~2.766 0) 0.106 7(0.050 9 ~0.162 6)
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