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[ ZE]1 B/ T # 1990—2021 4+ E<20 ¥ ABHRE R RF AENT S, 76 =7 4w ER
HEERFRIE. 73 K& 2021 £ 43k % % 7 (GBD 2021) 2 18 FE #F % F 1990—2021 4 F [F<20 & A #
BEERERAENAREE, RARME RE A MR B E A G F (DALY ZHTH B R 2T KA
Joinpoint Bk 4 & [ )T A & AT 1990—2021 4 F H<20 % ABEER R R AET MM EHF N EFEL LTS
B(APC) fn P 4 4 FEZ L E 2 L (AAPC) . £5R F [E <20 2 A BB £ A b £ 9% £ M 1990 4 8 0.42/10 77
| FF 2021 48 2.14/10 77, L DALYs F M 1990 4 8 0.71/10 7 T F 2 0.07/10 77, 1990—2021 F & & # A7
&R EAARE I ## (AAPC=5.40%, P<0.001), #Fft. DALYs % ¥ {k & T [& #4 % (AAPC=—-7.09%, P<0.001);
HH, 20102014 £ B E AR & B R E I & R (APC=21.19%, P<0.001); 1992—1998 4 & # #\ 47 {1 DALYs
T /& & (APC=-16.78%, P<0.001) ., B, £H . <5.5~9,10~ 14 f1 15~ 19 & A #H B E HAr L% £ 5 7
JA 1990 4 #7 0.39/10 77 . 0.45/10 /7 . 0.29/10 7 . 0.53/10 77 . 0.46/10 7 #2 0.41/10 /7 £ F# % 2021 4 # 2.01/10 7 .
2.28/10 /7. 1.53/10 /7 . 2.53/10 /7 . 2.31/10 7 %1 2.08/10 77 ; 1990—2021 £ B & # AT X m R4 E L A # % (3
P<0.001), #7 1k DALYs £ 4 5| A 1990 4 #7 0.88/10 7 ., 0.52/10 7 ., 2.36/10 77, 0.37/10 77 . 0.07/10 /7 %2 0.04/10 7
T F Z 2021 £ #9 0.08/10 7 . 0.06/10 7 . 0.15/10 # . 0.07/10 7 . 0.03/10 77 #1 0.03/10 77 ; 1990—2021 £ % # #A
=1t DALYs £ 3 B T & #5 % (3 P<0.001), £518 $ E<20 ¥ A## 19902021 FHEEMLFEE LA,
i DALYs £ & T#%H; AP ohfn<s ¥ ABNEFE LABERA,
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[ Abstract] Objective To understand the trend of disease burden of dengue fever in the population < 20 years old in
China from 1990 to 2021 and provide scientific evidence for the development of targeted prevention and control policies.
Methods The data of disease burden of dengue fever in the population < 20 years old in China from 1990 to 2021 were
collected from the Global Burden of Disease 2021 (GBD 2021). The standardized incidence rate and standardized
disability-adjusted life years (DALYs) rate were used for descriptive analysis. A Joinpoint regression model was
employed to analyze the trend of disease burden of dengue fever in the population < 20 years old in China from 1990 to
2021, and annual percentage change (APC) and average annual percentage change (AAPC) were calculated. Results The
standardized incidence rate of dengue fever in the population < 20 years old in China increased from 0.42/100 000 in
1990 to 2.14/100 000 in 2021, showing an overall upward trend (AAPC = 5.40%, P < 0.001). The standardized DALYs
rate decreased from 0.71/100 000 in 1990 to 0.07/100 000 in 2021, demonstrating a declining trend (AAPC =-7.09%, P <
0.001). The standardized incidence rate of dengue fever increased the most from 2010 to 2014 (APC = 21.19%, P <
0.001), and the standardized DALY rate of dengue fever decreased the most from 1992 to 1998 (APC = -16.78%, P <
0.001). The standardized incidence rates of dengue fever in males, females, population < 5, 5-9, 10-14, and 15-19 years
old increased from 0.39/100 000, 0.45/100 000, 0.29/100 000, 0.53/100 000, 0.46/100 000, and 0.41/100 000 in 1990 to
2.01/100 000, 2.28/100 000, 1.53/100 000, 2.53/100 000, 2.31/100 000, and 2.08/100 000 in 2021, respectively, showing
a rising trend (all P < 0.001). The standardized DALY rates of dengue fever in males, females, population < 5, 5-9,
10-14, and 15-19 years old decreased from 0.88/100 000, 0.52/100 000, 2.36/100 000, 0.37/100 000, 0.07/100 000 and
0.04/100 000 in 1990 to 0.08/100 000, 0.06/100 000, 0.15/100 000, 0.07/100 000, 0.03/100 000, and 0.03/100 000 in
2021, respectively, presenting a declining trend (all P < 0.001). Conclusion From 1990 to 2021, the incidence rate of
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dengue fever in the population < 20 years old in China showed an increasing trend, while the DALY’ rate showed a

decreasing trend. The incidence rate in females and the population < 5 years old increased more.
[ Keywords] dengue fever; disease burden; trends of change; population <20 years old; China
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KA KFAT , A BREEIR G Wi 218 1~ 44241,
o T ) B A R AR £ o A ER Y 70% 2,
I o 4 3k A A i AR A T A R, AR AT g
B IS H g g Bl 2019 R DA
LUK 8 F Iy E R N S A BRI K A% G
2 — W, B E T 1978 8 YR BB HOR
2014 4R 7R AE R R E H RN , R 6 >4 T3,
Vb 5 T 46 5 5 e v B e APl B R, <20 2
N R 2 I e e RN B N 1
NILEE, &R BRI A E B —E 2 Rt
TR R, TR — RS S AR B AR
Tt — 0 58 35 5 I YT 45 R e RN G BRI L B
FAyE L N T MR 1990—2021 £ [E <20 £ A B
G A AR A, e A R TR
By 42 SR 1R IR A B, A AT B 2021 AE 4
BR % 995 171 #H (2021 Global Burden of Disease Study,
GBD 2021) #f 7& 1 1990—2021 4E 1 [/ <20 % A\ #f
6 B AP A G e, R A B AR R R
i Ak 455 5% B 48 4 i 4F (disability-adjusted life years,
DALYs) & 3 AT 4 38 1% 43 #7; S H Joinpoint Bk 45
25 (5] U B R 43 AT 1990—2021 4E 3. 1 <20 24 A B
G AR E R I B AR E 4
bt (annual percent change, APC ) FlI~F- 3 4F & A5 4k 1
43 bt (average annual percent change, AAPC) . &5 5
MBI .

1 #RERE

L1 @4 RBR ZERSRIET GBD 2021 # 4 7E,
i1 GBD 45 3 1. H 38 B (https://vizhub.healthdata.
org/gbd-results/) « 1K P2 {4 BRYG A 204 4>
[ 51 371 Fhogc s Ak R B ASHIE 72 A 1990—
2021 R EL A [ <20 2 N bR AL R 0 R
bR DALYs 5 AT 04 . S Antb R ¥ dE
it GBD 2021 4= Bk bz v A\ 1 4E #1133k 47 4t
o GBD 2021 3% H €5 9 A A ¢ fidk 5 1n) 2 1) [ B
Gt 3 2K )8+ K& 1T A& (International Classifica-
tion of Diseases, Tenth Revision, ICD-10) 1 %if & #:
AT 7 BRI, JwhiS N A90.X01 .

12 %t 54 K Excel 2021 #4422 37 3 ¥
J# . % i Joinpoint 4.9.1.0 B A4 LI 45 4 [a] 9 45 78
PPAS K 3T I 1) 2 b a5, 6 B s BubR Ak R R
Pk DALY 31750 Befiid, 115 APC {EA AAPC
18 K e 95%CI. 25 F& 2 W00 i (8] B K A4, R

FHIRA 5t 7> — e i R e R AL SR Al T T7 1k 4k B AN 25
SR 1] T R . 3@ 5 Permutation 56 347 B4 37 55
AT S UG TR RS i 4% R 22 7 1 (sum of
squared errors, SSE) . ¥4 77 1% Z (mean squared error,
MSE ) {H i /Iy, 2 W45 84 40 & 4 121, 7 APC {H
1 AAPC {H I H 95%CI $1>0 50 <0, £ 7% 1% i ]
BONTRAR B K BT B 2 95%CT 5 0 5L
P>0.05 I, FoR T8 B F AR K36 K HE Ny
XA 5 0=0.05

2 8 R

2.1 1990—2021 S ¥ E <20 ¥ A#FHAE FE &% R
12 T A AS

2.1.1 AMEERRRBES 1990—2021 FHHE<20
% NS B BB AL R0 ZAK IR 0.42/10 T3 0.45/
10 /3 0.48/10 73+ 0.51/10 Ji. 0.53/10 Ji~ 0.55/10 /3.
0.57/10 73~ 0.57/10 Ji+ 0.58/10 Ji. 0.58/10 J3. 0.58/
10 73+ 0.59/10 73+ 0.60/10 Ji. 0.60/10 Ji~ 0.61/10 Ji-
0.61/10 J3+ 0.62/10 Ji. 0.63/10 Ji. 0.65/10 J3. 0.66/
10 73+ 0.68/10 73+ 0.77/10 Ji. 0.97/10 Ji- 1.21/10 Ji-
1.44/10 73 1.58/10 J3. 1.66/10 Ji. 1.74/10 Ji. 1.84/
10 73+ 1.94/10 73+ 2.07/10 73+ 2.14/10 Jj. HiE<20 %
N HE 1990—2021 4F & #ubntb & w R Bk 2 &
Tt # # (AAPC=5.40%, 95%CI=5.24%~ 5.56%, P<
0.001); Rtk &9 Z Joinpoint fi¢ i1 Y & 7~ (SSE=
0.01, MSE=0.00), " [E<20 % A\ F#bntb K
2 1990—2010 F 2218 | F+ (APC=1.74%, 95%CI=
1.41%~2.07%, P<0.001); 2010—2014 4F i [ 7+
(APC=21.19%, 95%CI=16.52%"~26.05%, P<0.001);
2014—2021 4 ) b 1@ B2 A B8 2% (APC=5.95%,
95%CI=4.75%~7.18%, P<0.001) .

2.12 #5rfk DALYs AR 1990—2021 4
E <20 & N B2 HbR 1k DALYs FAK KN 0.71/
10 73+ 0.76/10 73+ 0.71/10 Ji~ 0.65/10 Ji- 0.48/10 Ji.
0.39/10 73+ 0.34/10 Ji. 0.29/10 7. 0.25/10 J3. 0.24/
10 /3 0.24/10 73+ 0.25/10 Ji. 0.24/10 J3~ 0.23/10 /3.
0.21/10 J3~ 0.20/10 Ji~ 0.19/10 Ji. 0.16/10 J3. 0.16/
10 /- 0.15/10 73+ 0.14/10 Ji. 0.13/10 J3~ 0.12/10 /3.
0.11/10 73+ 0.11/10 J3~ 0.10/10 J3. 0.09/10 J3. 0.09/
10 73+ 0.09/10 J3. 0.09/10 J3~ 0.07/10 i+ 0.07/10 Jj.
1990—2021 FrE<20 & NFEEERBRME DALY s %
SRR TS (AAPC=—7.09%, 95%CI=-8.13%~
—6.03%, P<0.001); #ft DALYs 3 Joinpoint F It
AU R(SSE=1.11, MSE=0.05) ; 1992—1998 Er1[E<
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20 % N BEE M AR 1L DALYs R GE T & (APC=
~16.78%, 95%CI= —18.54%~ —14.99%, P<0.001) .
2002—2013 4£ (APC= —6.95%, 95%CI= —7.58%~
—6.31%, P<0.001) F11 2013—2021 4 ( APC=—4.90%,
95%CI= —6.45%~—3.33%, P<0.001); | [#0&EEH
BT 8 2% , 1990—1992 4E 5 1998—2002 4 APC {ii
ZmB gt 5 s (¥ P>0.05) .

22 19902021 4 ¥ B R Bl 4 H1<20 ¥ AFEE
HmAm RS (K1) 1990—2021 FH [
FME<20 % NFFE R KRR R &S,
Joinpoint £z it B A & 7~ (SSE=0.01, MSE=0.00);
HH1990—2010 F2&18 T+ (APC=1.93%, 95%CI=
1.67%~2.18%, P<0.001); 2010—2014 5= i# T
(APC=21.83%, 95%CI=17.95%~25.84%, P<0.001);
2014—2021 4 ) b T+ 1@ B2 4 B 98 2% (APC=5.06%,
95%CI=3.91%~6.22%, P<0.001); 1990—2021 4Er
<20 & NBEE BRI ERE R EFHEH .
Joinpoint F LA A & 7% (SSE=0.01, MSE=0.00), H:
1 1990—2010 4 2212 I F+ (APC=1.57%, 95%CI=

1.16%~1.99%, P<0.001); 2010—2014 SR ik - T
(APC=20.45%, 95%CI=14.33%~26.90%, P<0.001);
2014—2021 4 )0 _F g B2 A B 98 2% (APC=6.91%,
95%CI=5.06%~ 8.80%, P<0.001) .

1990—2021 4 1 [# 5 P <20 & A\ B & 3 bR
1t DALYs # 2 T [F# % . Joinpoint e LA 7R
(SSE=1.10, MSE=0.05), HH1992—1996 FHkif T
[ APC=-25.39%, 95%CI=-29.15%~—-21.42%, P<
0.001); 1996—1999 4F T [ M & A At 9 2% (APC=
~15.35%, 95%CI=-23.20%~—6.69%, P=0.002);
2002—2021 4 FFEREZ /N APC=—4.66%, 95%CI=
—5.02%~ —4.29%, P<0.001); 1990—2021 4= [& %«
PE<20 % N BEE bR ik DALYs % 2 TN,
Joinpoint H fIt % Y i 7~ (SSE=0.63, MSE=0.03),
H11993—1998 FFH T FE(APC=-10.73%, 95%CI=
—12.64%~—8.78%, P<0.001);2002—2013 H4( APC=
—9.13%, 95%CI=—9.58%~ —8.68%, P<0.001) f 2013—
2021 4E (APC= —6.14%, 95%CI=—7.35%~ —4.91%,
P<0.001), T 1 B A BT 2% -

1 1990—2021 A E AR 5<20 % NFEZ 5 HPIR FiHH AR

Table 1 Changes in disease burden of dengue fever between different genders in the population < 20 years old in China from 1990

to 2021
e EE1 ik
WAL R %/ (1/1075) FAEDALYsZ/(1/1077) PR R /(1/1075) FREDALYsZ/(1/1075)

1990 0.39 0.88 0.45 0.52
1991 0.42 0.94 0.48 0.56
1992 0.44 0.87 0.52 0.53
1993 0.46 0.70 0.55 0.59
1994 0.48 0.48 0.58 0.47
1995 0.50 0.37 0.61 0.42
1996 0.51 0.29 0.63 0.39
1997 0.52 0.23 0.63 0.35
1998 0.52 0.19 0.64 0.32
1999 0.53 0.17 0.64 0.31
2000 0.53 0.18 0.64 0.30
2001 0.54 0.20 0.65 0.31
2002 0.55 0.20 0.65 0.29
2003 0.56 0.19 0.65 0.26
2004 0.57 0.18 0.66 0.25
2005 0.57 0.18 0.66 0.22
2006 0.59 0.18 0.67 0.21
2007 0.60 0.16 0.68 0.17
2008 0.61 0.15 0.69 0.17
2009 0.63 0.15 0.70 0.15
2010 0.64 0.14 0.72 0.14
2011 0.73 0.13 0.81 0.12
2012 0.93 0.12 1.01 0.11
2013 1.17 0.12 1.26 0.10
2014 1.39 0.11 1.50 0.10
2015 1.51 0.11 1.65 0.09
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Table 1 Continued
o Ce /g s
PRI E/(1/1075) FREDALYs%/(1/1075) AR IR 2/(1/1075) FREDALYsZ/(1/10)7)
2016 1.57 0.11 1.76 0.08
2017 1.63 0.10 1.88 0.08
2018 1.69 0.10 2.01 0.08
2019 1.77 0.10 2.14 0.07
2020 1.88 0.08 2.29 0.07
2021 2.01 0.08 2.28 0.06
AAPCHH 5.34% —7.43% 5.37% —6.70%
95%CI 5.10%~5.58% —8.94%~ —5.89% 5.12%~5.62% —7.39%~ —6.00%
P <0.001 <0.001 <0.001 <0.001
23 1990—2021 F % B AR F#H <00 ¥ AR 95%CI=—2.42%~—1.60%, P<0.001);2005—2010 £
EHERALTRALE (K2 19902021 FF  FHXEPTETH(APC=5.26%, 95%CI=4.19%~6.34%,

HE<S S NSRRI ERE LT EH

Joinpoint #z fIt # % & 7x (SSE=0.02, MSE=0.00),

HA1990—1996 F-145 FT L F+H( APC=5.48%, 95%CI=
5.00%~5.97%, P<0.001); 1996—2010 %F - FHiEE i
/N (APC=0.41%, 95%CI=0.27%~~ 0.54%, P<0.001);
2010—2014 & PR 3 | F (APC=24.12%, 95%CI=
23.05%~ 25.20%, P<0.001); 2014—2017 4 (APC=
8.92%, 95%CI=7.30%~10.57%, P<0.001) #12017—
2021 F (APC=4.93%, 95%CI=4.25%~ 5.62%, P<
0.001) b FHIEEEA Frik2%; 1990—2021 4E 5~9 5 A\
T B bRl R R 5 BT # . Joinpoint ¢
A 5 R (SSE=0.02, MSE=0.00) , 2971 1990—2004
A fr T (APC=2.46%, 95%CI=2.23%~ 2.68%,
P<0.001); 2004—2010 “ENIA Fr FF#(APC=-3.23%,
95%CI=4.31%~—-2.14%, P<0.001):;2010—2014 4F
Peig F T+ (APC=24.40%, 95%CI=22.51%~26.32%,
P<0.001); 2014—2017 £ (APC=10.28%, 95%CI=
7.40%~ 13.24%, P<0.001) F1 2017—2021 & (APC=
6.84%, 95%CI=5.60%~ 8.08%, P<0.001) | F g /&
H AT IR 2% s 1990—2021 4F 10~ 14 % N\ B & 44
FrRA R IR % 2 BT . Joinpoint f% It AR Y & /s
(SSE=0.01, MSE=0.00), 1 1990—1994 A Fr I
T+ (APC=7.19%, 95%CI=6.21%~ 8.18%, P<0.001):
1994—2000 4= BT~ B (APC= —2.76%, 95%CI=
—3.39%~ —2.12%, P<0.001) ; 2000—2007 “EF-IH
fir £+ (APC=5.57%, 95%CI=5.01%~ 6.13%, P<
0.001); 2010—2014 4F & 4 F F+ (APC=17.54%,
95%CI=16.40%~18.70%, P<0.001); 2014—2017 4F
TR FE A BT R 2% (APC=6.84%, 95%CI=6.53%~
7.14%, P<0.001) . 1990—2021 4F 15~19 & A\BE&
BRI KRR R LT &% . Joinpoint fi AL AR
i 7~ (SSE=0.03, MSE=0.00), }: ' 1990—1997 4
H Ft ETF(APC=7.88%, 95%CI=7.43%~ 8.33%, P<
0.001); 1997—2005 4 4 Fr K f& (APC= —2.01%;

P<0.001); 2010—2014 4 P i# - F+ (APC=25.11%,
95%CI=23.82%~26.42%, P<0.001); 2014—2021 4
TR A TR 22 (APC=1.71%, 95%CI=1.40%~
2.02%, P<0.001) .

1990—2021 =<5 & N B & % #4541k DALYs
R R FEEE Joinpoint f L 7R (SSE=1.36,
MSE=0.07), H: " 1992—1998 4F £ i#  f& (APC=
—14.08%, 95%CI= —16.13%~—11.98%, P<0.001);
2005—2012 4E(APC=-11.95%, 95%CI=—11.95%~
—13.37%, P<0.001) £112012—2021 %( APC=-8.29%
(95%CI= —9.50%~ —7.06%, P<0.001) T F& i &£ 4
BTG 22 5 1990—2021 4F 5~9 % A\ B & & #ubr ik
DALYs % 2~ [ % . Joinpoint & I 15 7Y & /R
(SSE=1.36, MSE=0.07), 1992—1995 4 5~9 % A
B BRI DALY HARE T B (APC=-20.54%,

95%CI=—30.78%~—8.78%, P=0.003); 1995—1998 4
(APC= —12.62%, 95%Cl= —22.46%~ —1.54%, P=
0.029) 1 2002—2021 £ (APC= —4.39%, 95%CI=
—4.82%~ —3.95%, P<0.001) & [% & & A5 T 8 2% ;
1990—2021 4 10~ 14 & N\ B & # #h5 1k DALY
ZE T B Joinpoint i LA A E 7R (SSE=0.33,
MSE=0.02), H: " 1992—1995 4t # ~ f& (APC=
~17.97%, 95%CI=—24.00%~ —11.47%, P<0.001);
1995—1998 4E( APC=—11.63%, 95%CI=—17.99%~
~4.77%, P=0.003) T B 1% & A Frif % ; 1998—2004
. (APC=2.28%, 95%CI=0.42%~ 4.17%, P=0.019)
A 2007—2021 4E (APC=0.72%, 95%CI=0.19%~
1.25%, P=0.011) W& AT £ Ft; 1990—2021 & 15~
19 % N B % 3 4 br fb DALYs R & F % %,
Joinpoint ¢ fJt 155 74 . 7% (SSE=0.25, MSE=0.01), H
H11992—1997 4R K £ (APC=-9.75%, 95%CI=
~11.90%~ —7.55%, P<0.001); 2002—2008 4F ~ [%
& B A5 Fr IR 2% (APC=5.02%, 95%CI=—6.84%~
—3.16%, P<0.001);2008—2015 A1 FFH(APC=
5.45%, 95%CI=3.73%~7.21%, P<0.001) .
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F2 19902021 4FH [E AR FAF <20 & NFEE AR HUAH AR A
Table 2 Changes in disease burden of dengue fever among different age groups in the population
<20 years old in China from 1990 to 2021
<5% 5~9% 10~14% 15~19%
LG PRACKEE,  BMEDALYs®/  WRURRIE/  FRUDALYs®E/  FRLRE/  AREDALYs®E/  ARMLRE/ ARUDALYsZ/
(1/1073) (1/1075) (1/1073) (1/1075) (1/1073) (1/1075) (1/1073) (1/1075)
1990 0.29 2.36 0.53 0.37 0.46 0.07 0.41 0.04
1991 0.30 2.50 0.56 0.39 0.51 0.07 0.44 0.05
1992 0.32 2.34 0.57 0.36 0.55 0.07 0.48 0.04
1993 0.34 2.17 0.58 0.33 0.58 0.06 0.53 0.04
1994 0.36 1.63 0.58 0.24 0.60 0.05 0.57 0.03
1995 0.37 1.40 0.59 0.19 0.61 0.04 0.62 0.03
1996 0.39 1.24 0.60 0.17 0.60 0.04 0.65 0.03
1997 0.39 1.09 0.62 0.15 0.58 0.03 0.68 0.03
1998 0.40 0.99 0.64 0.13 0.56 0.03 0.69 0.03
1999 0.40 0.95 0.67 0.13 0.54 0.03 0.69 0.03
2000 0.40 1.00 0.70 0.13 0.53 0.03 0.68 0.03
2001 0.41 1.06 0.72 0.14 0.55 0.03 0.66 0.03
2002 0.41 1.03 0.73 0.14 0.58 0.03 0.64 0.03
2003 0.41 0.96 0.73 0.14 0.62 0.03 0.62 0.03
2004 0.41 0.90 0.73 0.13 0.66 0.03 0.61 0.02
2005 0.41 0.83 0.72 0.13 0.70 0.03 0.61 0.02
2006 0.41 0.77 0.70 0.12 0.73 0.03 0.62 0.02
2007 0.41 0.63 0.68 0.10 0.76 0.03 0.65 0.02
2008 0.42 0.56 0.66 0.11 0.77 0.03 0.70 0.02
2009 0.42 0.50 0.65 0.11 0.79 0.03 0.75 0.02
2010 0.43 0.45 0.65 0.10 0.79 0.03 0.80 0.02
2011 0.49 0.39 0.73 0.10 0.87 0.03 0.94 0.02
2012 0.63 0.34 0.94 0.09 1.05 0.03 121 0.02
2013 0.81 0.31 1.20 0.09 127 0.03 1.53 0.03
2014 0.98 0.29 1.46 0.08 1.46 0.03 1.82 0.03
2015 1.10 0.25 1.66 0.08 1.58 0.03 1.98 0.03
2016 1.18 0.23 1.80 0.07 1.67 0.03 2.02 0.03
2017 1.26 0.22 1.96 0.07 1.78 0.03 2.03 0.03
2018 1.34 0.21 2.12 0.07 1.92 0.03 2.03 0.03
2019 1.42 0.20 2.28 0.07 2.06 0.03 2.04 0.03
2020 1.50 0.16 2.45 0.07 222 0.03 2.07 0.03
2021 1.53 0.15 2.53 0.07 231 0.03 2.08 0.03
AAPCHH 5.60% —8.45% 5.21% -5.73% 5.30% -2.60% 5.43% -1.42%
95%CI  5.38%~5.83% —9.82%~ —7.07% 4.79%~5.63% —7.68%~ -3.73% 4.93%~5.67% —4.02%~ —1.15% 5.17%~5.69% —2.35%~ —0.48%
PfH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
3 3 i APC 18 5 7 4 21.19%. X W] e 5 2 HF R W A

AL R BN, I E<20 8 N BB FE R
b % % 2 1990 4E () 0.42/10 J5 £ T+ = 2021 4
(1) 2.14/10 J3, V-3 36 0 5.40%. bRt DALYs
21990 4 [ 0.71/10 J3 K B & 2021 4 1 0.07/
10 J5, “F¥I 64 T B 7.09%, 53 H 4 N5
PO B AR A g — B U, SR 4xER<20 B
N BE B B R 3B UM L, 3R [ FR 4k DALY
RE NGRS, R E SRS kD> &
iE B AN e AR T T A — s R Rk ). Join-
point Bt 45 £ [8] 943 #r 25 3R .7, 2010—2014 4+
6 <20 % N B 5 4 JObR 1 R R I T 8 bl

YERA 2%, W52 3 2 i 7R e 7 FH 75 K P 3 55 i [X
Co L NG - A N I 173 5 SN /B S e 1
i 45 S35 B R S 01T A 56 . 1992—1998 4 Fin
fk. DALYs % T [% 3 & & P, APC 1A 5 -16.78%,
ATRE S R E A S AR5 R AL Gem B 13k RiZ 5
SEE . TR e A R 2B R HEBh S o8,

AW T 45 Bk R, 1990—2021 £E A [F] 4 i<
20 8 NBEBHE AR R AR 2 LTS, i
1k DALYs #6352 N B % b o i bsfh &
R LI ETHEEE S T B, 5 Yue Y I 9201
WF I IR — B R T I am 0 Lo M AR ) 5
A5 ) TAE s 55 M AR DALY % K&



- 106 - hE AL TAE 2026 4F 1 A5 42 55 1

Chin J Public Health, Jan 2026 Vol.42 No.l

TR T Lo, SRR U T A
o FEIR LGRS0 i 2% B A L RE IR (0 1R ) AT
i, 9D BEAE A KA . 1990—2021 AN [F] 4E #4 4H <
20 & NBEG B IRFRL R R I 2 B,
i 5~9 5 NBERRL KR R i, 5 Ly S 2122
W R —3, Xl Rg 5 JLE F Ak 5 5 1 i & A
FH K. <5 & NBEFR KT & H & 5
(AAPC=5.60%, 95%CI=5.38%~ 5.83%, P<0.001) .
PEORBE L)) JLBE R DA R 8 B A7 45 1 E AN
TEANFAEWS A, <5 5 NBE bR DALYs % 5
s 5B LT 0 IR e 6 e B 5 AT R B BOT AL N
HRE, HEFERBCRMILEMBNE S R IENE
B I AR fE K AR A B R A U (2 1990—
2021 4, ZF WA NFEAR L DALY 2 B 1R FE
B AAPC=-8.45%, 95%CI=—9.82%~—7.07%, P<
0.001); A4 6 2 T R E & B4 ) L& /ST T
TR R . BARSGEERS A NBEE E H R 1L DALY
RIE 1990—2021 £ 2 F &, {H Joinpoint F4h
RS HT BN, 10~14 5 ANFEArfL DALYs R 1E
1998—2004 4F ( APC=2.28%, 95%CI=0.42%~ 4.17%)
1 2007—2021 4E (APC=0.72%, 95%CI=0.19%~
1.25%) LA 15~19 2 NBfFRit DALYs 24 2008—
2015 FEMPIH T ETH APC=5.45%, 95%CI=3.73%~
721%) « 74 Ja BN sa X 10~ 19 & N # (1 Bl
1o H R IR N B R G R . 2
A2 PP SR AT VR AT () 5 AR A Y, BT R4 L. &
SR N BA B ot B 28 R R AN RN i, B 5 T AR
4 2R g WUALE B B R O R R I X, TN
6~16 & N\ B H TAK-003 %5 1 231, 4k, i
o N BB AR B B AR BRI
T 9% =N, R A JEORT 508 171 1 82 o 5 6o g ot 28 A=
EE G B, 4 T R B iR s T AR,

zi B Rk, 1990—2021 4 v [ <20 & N #E &
BRI R R R LT FRik DALYs R 2
TR Hod 20102014 4F ARG R G 2% FFF
T B B, 1992—1998 4F 1 A5 4k DALYs 3 &
THRE B Lo MR I AR AL R R R L T S
T, <5 B ARG T LT o i
Hbrtk DALYs F 8. R E<20 % NBEE
BB RS HWTE , JUH R <SS BN
T 1) 25 2 BB 9% AR I L E A .
BT HYEAE & R PR R A AT
18 B 09 BT A By N SR 09 5] B e T AL 3B 3 T MK
2021 F AR Egm N A2 N T E T HR(R b
3ik: https://vizhub.healthdata.org/gbd-results/ ) .

S Xk

[1] GBD 2021 Global Stillbirths Collaborators. Global, regional, and
national stillbirths at 20 weeks' gestation or longer in 204 countries and
territories, 1990-2021: findings from the Global Burden of Disease

Study 2021[J]. The Lancet, 2024, 404(10466): 1955-1988.

[2] Leung X Y, Islam R M, Adhami M, et al. A systematic review of
dengue outbreak prediction models: current scenario and future direc-
tions[J]. PLoS Neglected Tropical Diseases, 2023, 17(2): e0010631.

[3] Xu Z W, Bambrick H, Frentiu F D, et al. Projecting the future of
dengue under climate change scenarios: progress, uncertainties and
research needs[J]. PLoS Neglected Tropical Diseases, 2020, 14(3):
€0008118.

[4] WHO. WHO scales up response to worldwide surge in dengue[EB/OL].
(2019-11-14)[2025-05-25].https://www.who.int/news-room/feature-
stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.

[5] BAE, AL, BRKIE, 55, b DS S R B 35 5 I8 28 43 AR ALE D).
R E A R 2, 2024, 24(8): 920-924.

[6] Du M, Jing W Z, Liu M, et al. The global trends and regional
differences in incidence of dengue infection from 1990 to 2019: an
analysis from the global burden of disease study 2019[J]. Infectious
Diseases and Therapy, 2021, 10(3): 1625-1643.

[7] Deng J, Zhang H, Wang Y P, et al. Global, regional, and national
burden of dengue infection in children and adolescents: an analysis of
the Global Burden of Disease Study 2021[J]. eClinicalMedicine, 2024,
78:102943.

[8] GBD 2021 Diseases and Injuries Collaborators. Global incidence,
prevalence, years lived with disability (YLDs), disability-adjusted life-
years (DALYs), and healthy life expectancy (HALE) for 371 diseases
and injuries in 204 countries and territories and 811 subnational
locations, 1990-2021: a systematic analysis for the Global Burden of
Disease Study 2021[J]. The Lancet, 2024, 403(10440): 2133-2161.

[9] GBD 2021 Demographics Collaborators. Global age-sex-specific
mortality, life expectancy, and population estimates in 204 countries
and territories and 811 subnational locations, 1950-2021, and the impact
of the COVID-19 pandemic: a comprehensive demographic analysis for
the Global Burden of Disease Study 2021[J]. The Lancet, 2024, 403
(10440): 1989-2056.

[10] World Health Organization. International statistical classification of
diseases and related health problems, 10th revision, fifth edition,
2016[EB/OL]. (2016-07-13)[2025-05-25]. https://iris.who.int/handle/
10665/246208.

[11] Kim H J, Fay M P, Feuer E J, et al. Permutation tests for joinpoint
regression with applications to cancer rates[J]. Statistics in Medicine,
2000, 19(3): 335-351.

[12] VY. Joinpoint [ AR K HAEAL YIiii AT A o3 - KIREHT [1].
HE DAL, 2019, 36(5): 787-791.

[13] F4r.t, B3Ok, Hvem, 5. T E 1990 5 2019 FH A4 LB it
L [7]. P EA LT A, 2023, 39(5): 556-561.

[14] =R, BIL, BG40, S 5T A BRA A 10 o 1R 8 B 300 A7 48 7
AL [J]. ThAEPm #4438, 2025, 29(2): 231-236.

[15] BREHMSIE, 58K, VAN, 5. P E SRR EA: TEGIFRS
I ARRIL Meta 2387 [J]. B AT EE 2, 2024, 24(8): 900-906.

[16] ZEfE 48, SURAN TR K SOIR S X 3 B 5 3R I KU (14 5 ) e A
BRI XU TR AT 45 [D]. - i 2R K57, 2023.

[17] D12, Rz, 25508, 5. )T 2019 4N S A S S RRATHRAE
JJEE B SR L (0], AL TAE, 2022, 38(11): 1373-1378.

(18] &M, XIANEE, KT, & 2T Uik 0B 75 i £ 1 2010—2019 4
Hh L AR R B ST (9] TR A AR B R ) A
2020, 31(5): 509-512.

[19] Yue Y J, Liu X B, Xu M, et al. Epidemiological dynamics of dengue
fever in mainland China, 2014-2018[J]. International Journal of
Infectious Diseases, 2019, 86: 82-93.

[20] WHEBL, AN, B, 45 AR 20002023 FFE HEIGRAT R
SRFAE [J]. R ERGRT R 2, 2024, 24(8): 942-947.

[21] Ly S, Fortas C, Duong V, et al. Asymptomatic dengue virus infections,
Cambodia, 2012-2013[J]. Emerging Infectious Diseases, 2019, 25(7):
1354-1362.

[22] Yek C, Li Y M, Pacheco A R, et al. Dengue in Cambodia 2002-2020:
cases, characteristics and capture by national surveillance[J]. medRxiv,
2023 Apr 28, doi: 10.1101/2023.04.27.23289207

[23] RROKHS, s5AHER, MR8, . WHO %5 S v 5 A 3 3 5% (17,
rf [ #if R 2%, 2024, 24(10): 1163-1165.

[24] k28, DIEN, TE, 2. 20052020 4 dE S HERRERA LAE
WA WI-BA A 23 B7 (7). P4 B A 2% sh 25, 2025, 31(2): 136-141.


https://vizhub.healthdata.org/gbd-results/
https://vizhub.healthdata.org/gbd-results/
https://vizhub.healthdata.org/gbd-results/
https://doi.org/10.1016/S0140-6736(24)01925-1
https://doi.org/10.1371/journal.pntd.0010631
https://doi.org/10.1371/journal.pntd.0008118
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://www.who.int/news-room/feature-stories/detail/who-scales-up-response-to-worldwide-surge-in-dengue.
https://doi.org/10.1007/s40121-021-00470-2
https://doi.org/10.1007/s40121-021-00470-2
https://doi.org/10.1016/j.eclinm.2024.102943
https://doi.org/10.1016/S0140-6736(24)00757-8
https://doi.org/10.1016/S0140-6736(24)00476-8
https://iris.who.int/handle/10665/246208.
https://iris.who.int/handle/10665/246208.
https://doi.org/10.1002/(SICI)1097-0258(20000215)19:3<335::AID-SIM336>3.0.CO;2-Z
https://doi.org/10.11847/zgggws1138820
https://doi.org/10.11847/zgggws1138549
https://doi.org/10.11853/j.issn.1003.8280.2020.05.001
https://doi.org/10.1016/j.ijid.2019.06.015
https://doi.org/10.1016/j.ijid.2019.06.015
https://doi.org/10.3201/eid2507.181794
https://doi.org/10.1101/2023.04.27.23289207

	1 资料与方法
	1.1 资料来源
	1.2 统计分析

	2 结　果
	2.1 1990—2021年中国<20岁人群登革热疾病负担变化趋势
	2.1.1 标化发病率变化趋势
	2.1.2 标化DALYs率变化趋势

	2.2 1990—2021年中国不同性别<20岁人群登革热疾病负担变化趋势（表1）
	2.3 1990—2021年中国不同年龄<20岁人群登革热疾病负担变化趋势（表2）

	3 讨　论
	参考文献

