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Abstract

Objective: To analyze temporal trends in the colorectal cancer burden among Chinese adults aged
60 years and older from 1990 to 2021, and project age-standardized burden metrics for 2022~2036.
Methods: Global Burden of Disease Study 2021 (GBD 2021) data were used to calculate incidence
rates, mortality rates, and disability-adjusted life year (DALY) rates across age subgroups (60~64
years to 285 years). Temporal trends were described, and a Bayesian hierarchical model was em-
ployed to estimate future age-standardized rates (ASRs). Results: Between 1990 and 2021, inci-
dence rates rose consistently across all age subgroups, with higher rates in males than females. In
the 75~79 and 80~84 age groups, incidence growth accelerated markedly after 2000. Mortality and
DALY rates generally exhibited an initial increase followed by a decline or stable fluctuation; the
magnitude of decline was smaller in males aged = 80 years relative to females. Projections showed
that age-standardized incidence, mortality, and DALY rates would all increase from 2022 to 2036,
with incidence rates rising by approximately 35% and greater uncertainty observed in long-term
forecasts. Conclusion: The incidence burden of colorectal cancer continues to worsen among China’s
older population. While mortality rates have plateaued, they remain elevated. Standardized disease
burden is expected to rise in the coming decades, highlighting the need for targeted prevention and
control interventions focused on older men at advanced ages.
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1. 51§

g5 B e R WA TH A R G R, HORRFRAIBE T 3 8 % R RE AT &1, 7 E g N A
s TR, S BTN A R R AR R R AR, RS DRSO T SRR R AR TE D e
WNE K, RS HBEMIR[1]. ER S R R E R E K2 —. 2021 4, hEZ
B9 £ N BRI B R 4 4 i 4F (Disability-Adjusted Life Years, DALYS)) i 4 BRECA L], 4 W hnE
k.5 97 % (Age-Standardized Incidence Rate, ASIR). 3 = T2 EK-F37KF, H 1990 & 2021 4F[H]4E 33 K
R T ARG [2] [3]. R [FHA T E AR bR EAL SE T 2 (Age-Standardized Mortality Rate, ASMR)#& A
T, HFEEE TR, SRRPE R A R [4]

N H 22 Ak 2 IR 3l Hh [ 45 B e s SRR K E N 3 2 — 45 LW e s 26 B AP 18 19 KT
©E BT, BEABICE, HSERABVES ST LB, CAEVRERY], b E S A b
WG ETE, 70 2 R UL B AR HRECN R [5] [6]. AT, FExtehE 60 % K LA b2 AE AL IR
I TR ) R G 7 0 A SRR A T AT A B o ARAF F 5 T4 BRI FL FH A 7T (Global Burden of
Disease Study, GBD) 2021 “E¥#li, R 1990 & 2021 Eh[EEFE AR L EMERRE. TR
DALYs AR, FR A Dt HraEis - if B - BL%1 (Bayesian Age-Period-Cohort, BAPC) 5 8 il
2022 % 2036 E ] ASIR\ASMR FI4ERFREL DALYS 3 (Age-Standardized DALY Rate, ASDR) 1 H/KF,
DA 24 NS, B W 97 42 SR (1) i) s SR AR 2 A0
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2. Bk
2.1. BIERBESMRIR

BEKIET GBD 2021 4E ¥4k Fi (https://ghdx.healthdata.org/gbd-2021), #£H{ 1990~2021 4F 1 [H 60 %
Je VA B N2 B9 0 R~ BET S DALY's B - $& 13l J 4F % 26 (60~64  65~69. 70~74. 75~79. 80~84.
85 % K VL E) 2, HRMEWHLIE 10 5 AL N ERAL,
2.2. BHREXSIREWN

DALYSs i1 5.3 T 804 fir 151 2 4E (Years of Life Lost, YLLs)515%% B84 fir 4 < 4F (Years Lived with Dis-
ability, YLDS).Z FIRI o N BRI 45 F % B 8] ELAR IR 52 M, X 2022~2036 4 Tl 545 K F ASR, At
SN 108 GBD H#EFF (1 S bR N R -
2.3. R #aHER

KRR RAT I 1%, 4] 1990~2021 4 & AR AU 2 i i) 7 A it 28, SR R Fa a8 40 7
S5 4T i, I EE S RS [F) M 1) A A8 4 TR 1Y) 22 7 o
2.4. RFEGHBTM

H 1990~2021 4y ASR Py sL¥, SR A DU AEES — B IT - EAZIX 2022~2036 419 ASR AT T
Mo 38 /R W] KA 5245 2 (Markov Chain Monte Carlo, MCMC) J7 At 5 56 28, A8 il &4 B e
() R T A 95% & {5 [X [8] (Confidence Interval, CI), AU S LA Gelman-Rubin Ztit & (<1.1) K. Frf
AT SB A R ST T I
3. HR
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Figure 1. Age-specific colorectal cancer incidence rates among Chinese adults aged 60 years and older, 1990~2021: (A) Inci-
dence rates in males; (B) Incidence rates in females

[E] 1. 1990 ZE 2021 £ E 60 SR L EFERANEERRELARR: (A) BUHLHE; B) LML HE

1990 % 2021 4[], HE B LM 60 & & UL R ER AR S g R R 2R FTHEaE . 5
MERAER RN R BE S T X NAFER A, HFEFERIEK, maERE—28 K. 8 %Y, 60~64 X
2H 2 TR M\ 1990 4[] 65.46/10 J3 714 2021 4E 1) 127.29/10 J3, HEMEZ) 94.5%; 85 % & VL 40 M\ 287.41/10
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JiFt 4 498.05/10 Jj, MR 73.3%. ZotE 60~64 % 4H M 52.37/10 JiF+ 4 70.12/10 73, 1¥4iEZ) 33.9%; 85
% KUl FZH M 159.89/10 JiFH 3 192.49/10 73, IMEZ) 20.4%. FrAERAHF, 75~79 & K 80~84 4
TR AR 2000 E 5 B NP, AR B g (B 1),

3.2.1990 E 2021 FHEEFAHEERBEIX TETUIEE

1990 % 2021 4E[n], F1[E 60 & K& LA B AL H AT R AR R e TR s shiafia s, B
PEIE T B2 T 2otk Homld 2 (=80 )b T2z iy TR 4. JIMEJ5 T, 60~64 % 4FET % M 1990 4
) 46.98/10 J[# 2% 2021 4 (1) 44.97/10 J3 (W % 4.3%), 1fi 85 % K LA 40 M 343.92/10 Ji 7+ % 397.93/10 /i
(18 15.7%), EAE % HBLAE 2000 4F i )5 (10 85+4H 2004 £Ei% 434.11/10 73), Ub)a EEh N BT, &
P AERSHAE T R T 51, 60~64 % 410\ 36.89/10 5 R4 % 23.59/10 JJ (P4 36.1%), 85 % Iz LA 40 M\
192.04/10 J5[% % 158.28/10 J3 ([ 17.6%), N FAasAde B E o i & (1 2).
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Figure 2. Age-specific colorectal cancer mortality rates among Chinese adults aged 60 years and older, 1990~2021: (A) Mor-

tality rates in males; (B) Mortality rates in females
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Figure 3. Age-specific colorectal cancer DALY rates among Chinese adults aged 60 years and older, 1990~2021: (A) DALY
rates in males; (B) DALY rates in females
3.1990 & 2021 F£H[E 60 & KL EEFHRBEREERRE DALYs . (A) B DALYs Z; (B) &if DALYs E
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1990 % 2021 4F[H], H[E 60 & M LA - SFR A4 H e DALY FEA 2 BTG B ol s A i sh i1
A%, JVEDALYs R E ST LM, HEFEBEKIEA . BT, 60~64 %4 DALYs Z M 1990
(1) 1386.23/10 il [E S 2021 4 (1) 1363.40/10 J5 (KR 1.6%), 1M 85 % K& UL EAIM 3417.62/10 /i A%
3958.91/10 /5 (Sl 15.8%), VE(H % HHILTE 2004 417 )5 (85+4H 1A 4305.72/10 /5), UbJa A FrEl7&(HA Ak &
Pro Lotk B4 DALYS REMKT 51, 60~64 % 41 1087.00/10 J 4 % 715.39/10 /3 (415 34.2%), 85
% J UL 2N 1898.54/10 J5 P4 45 1548.33/10 Jj (P41l 18.4%), FRFEaAR BT NIHE, H ot middlg
B 7R FIAE 2004 4E 445 (14 3).

3.4.2022~2036 fEHE 60 S R ABEEMEE ASR KiKHIEFIEE

FT U AR R, 2022 %= 2036 AEHE 60 & & UL B AHESS B R ASIR. ASMR F1 ASDR #5 £
BEFLE BTt . Hodr, ASIR M 2022 SEFa b 25T 22 2036 4F, KK Z) 35%; ASMR 22218 LTHEH,
HIEAE 1%; ASDR FIJR 2 FFa ETHEass, WMIRL 2%, SHahnTiil i) 95% B 15 X 18] i 45 4 18 K 45 . 2%
BT, PRI A T AN A K (A 4)
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Figure 4. Projected trends in age-standardized colorectal cancer burden among Chinese
adults aged 60 years and older, 2022~2036: (A) Incidence rates; (B) Mortality rates; (C)
DALY rates

4. 2022~2036 F£H[E 60 & R LA EANBEEFRE ASR EFHIBTUNRESE: (A)
AfRE; (B) LT-Z; (C) DALYs X

4. ¥W1ig

AWFFRET GBD 2021 4EHHE, KRG 0Hr T 1990 & 2021 4 [H 60 % 7 LA 224 N Bk 45 B (9
S AR Ea A, R BAPC BERITRIN 1 2022 & 2036 4Ef ASR /K. ZEiHEI R, 2k 30 4E A E
LR NFEGE B KRR S RS ) R P LIS, M %Y DALYs %62 JaTFt )5 Bl sl taky
fiE, BRI IAL T L B FRIE K Z 59 K, KK ASIR. ASMR K ASDR Tl & Ltk
(4]

W R BURIR R I FFEE LT ST R ka2 A 2 “HBE%” . RIWFR 7w, Bk 60~64 L4l
Mg 94.5%, 85 % K UL FAHMNRL 73.3%; M [FHIAE T3 MR mkt B A 2 HUF IR H B FEBS, &«
T 60~64 % ZH [FlRIL 36.1%. 2021 4 [E 45 B e bt & 2248 1990 AN 1 65.13%, bRt IET: %
TR T 12.01% [4]. KIS EHARTE B E 5 52 RIAE RS TRy A — e EM[7]. H
FPAgZ AT (ER DARZerh B4 B2 7 2023 fR)Y JRFeH, FREL B KR R FPET%
BifRFE—E boH#a%s, 2020 487 K191 55.5 Jif9l, BTN 28.6 JiBI[8]. SR, HHTZAE AN FIEEE
SR, Hant Ui ANBCS AT NBIFESE K, B AR B 5 T AR AR IR [5] .

WEFEH B AR MR Ga 4 m T otk H 22 S AR K — 20 K, 5 2021 44 [E 4l
FME ASIR HIH LN 2ot 2 53R —3[9). B 45 B KR R A 85~89 % AR U4 4HIA # it =1 (314.58/10
Ji)s BETZRAE 90~94 % AEU4 H A B 5 51 (264.87/10 J7), H 5 MR RAFET R e T Lo [10]. 2020 4E
SRR Kb B4 B R IRAT IR A M IR R B, 5B M L e R R AR T S A T R[4 ) 2 S T R
FEYET BT SRR OB SEAT A XS B R, SRR AMEAE TR . ORI s A R U T Y
i T L ME[12] . 1990~2019 4 Hh [ U5 A T~ 4 S A 6 PR 3R 0 45 B s i A8 o0 o, WROHAL. O SEAT N
PR 25 &5 B Pl 1) 2 ) PR A B TR 2 [13]. BAPC Tl 7Rk, 42 2036 AEMERIZEFER I — B K, $Rp
¥ 60 % UL E 5, RHA AR T A RAEE 7 U5 B AR E ST % .

A NBEIRIC R, 85 % I P R ZH R R AU T TR 4L, 75~79 % K 80~84 % 41 kI
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HAE 2000 4F 5 ESFERANR . AHOCHT SO 0 MR T I, N 1A 2 Bk 5 v [ 45 B e i e 1
K02 1990 %2 2019 4F[8], o [E 45 B e AARFEE B, N 28 A o S a5 K 1) ok
[ERE[14]. 55— T AR A0 R, 45 B e U - N 2 08 AR PR T30 20 A A T e AR L Ak
TR EKE, HE 1997 4Lk Z L F] 2 IEE YU s [15]. BERE AN O ZRAREARWINE, 2
NIRRT R, 45 B e 0 = 8 R0 R AN i — DB 2 47 S ARy 2%, ORI il
X B 2 R Z G J T R Bk K [16] [17]01990~2019 4 H [l 5 B g J2 7 7 35 43 Wit B TIUIASE 5 LU et 98 78 R B
Hh [ 4 LW K e AR BTG S, HZRERH FEIRS) R R [9]. 1990~2019 4+ [E 4 BB AN T
RS - BT - AZIRSERY o3 M B, AR08 350RL2 5M0 45 B e A 1 XU Y DG4 R 3 [18]. BAPC #5544
T 2022 % 2036 4F ASIR 31§24 35%, {H 95% CI [ Tl 45 PR AE 4 S 25 48 0, I Heaze 3O FU0 A A s e 3184
K, A T FE A 5 A R AR B

AR FAFAE— € IR PE: GBD HHi ki T &K IR Bl i &, mIREAF/E IR B 7 a5 [4]. BAPC A
TR s oM, REeR o H BB ECR RN, 0T FRERKFE; WA, AR RPNIR
2 BB IX N ZH 53T, 3 DA A T e e e [ Py 7 S o s o [ 4 L e U A S L2 A $E 9 (2020, JERD)dE
i, 2B 52 R 2 R RS B At TS A BdE itz —[7]. ARk A b E B 45 B R
ITI SRR AE K B i SR B, H AR 45 B e 127 B SR T EOR kR 1] . 27 BATR, %1%) 80
UL E SRR, ST HIET 3, DALYs EFIREZENT 2, NASGIHEIAERE TR 7770
R v U N E PR 3R 2 AR LU S5 0 R Ry ol Bk, DR R IE L 3 55 2 A\ G0 35 DNA IR 2B 1
BIRIRE I o o ik DR AR 25 B0 60~79 5 5otk , R R %E 2000 2 J5 SRR 0P, R H A AALIX AR
e AT E S, AR AR s e AFER A AR [FIR, 25T 2022~2036 A S 5 f A Tl
BAE XA L0 98 1 AN 8 VR , RS i I X2 A N4 B s i SRR B 45 e 1 &
B 3 FFIRA T HT BAPC 0% - BT - PAZITRIAE RS, & 5 CF AR 557 ) B 5 SR 20y 2 R o8 32 4 P O 2
BN G2y BHIRIC E AR s EERT AR B A Ao, W K TC ORI, AT TR AR
mR R B IE AR E R, 46/ 5 o B R AE T R 25
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