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Abstract

Objective: To analyze the trends in the burden of urolithiasis in China and regions with different SDI
levels from 1990 to 2021, and to project future trends. Methods: Based on the GBD database, data
on ASIR, ASPR, ASMR, and ASDR of urolithiasis in China and regions with different SDI levels from
1990 to 2021 were extracted. Stratified analyses were performed by region and sex, and future
trends were projected using the ARIMA model. Results: From 1990 to 2021, ASIR, ASPR, ASMR, and
ASDR of urolithiasis in China all showed overall declining trends, with more pronounced decreases
in ASMR and ASDR. All indicators were generally higher in males than in females. Marked heteroge-
neity in disease burden was observed across regions with different SDI levels: high-SDI regions had
higher ASIR and ASPR, middle-SDI regions had relatively higher ASMR and ASDR, and improvements
in some indicators were limited in low-SDI and low-middle-SDI regions. ARIMA projections indi-
cated that China’s ASIR and ASPR would continue to decline in the future, while ASMR and ASDR
would remain stable at relatively low levels; however, ASIR and ASPR may increase to varying ex-
tents in high-middle-SDI, middle-SDI, and high-SDI regions. Conclusion: The age-standardized bur-
den of urolithiasis in China generally showed a declining trend, but disparities persisted across re-
gions and between sexes. Comprehensive prevention and control strategies should be strengthened
for key populations and priority regions in the future.
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1. 5|15

PRE®ZE A 72 0 WA R RG22 —, HA KW BRI LA R i 555 N, C
NAEFREE AL PA 2 —[1] [2]. BEAERT TR 3R W, IR S5 A R AR S Z M R 3 O, B0 3G A% R 3
RV IR REIEE S A 77 AR [3] [4]. BEE N WA I fe A2 vE 7 e A8, JRERES A 11
AT RHAEAE A [R] L XA EE 200 AW AR A a3, L SR 8T 52 B 9CTE 5] LR, BEERAR
SHR KB TT FEBITZ R, RES S A S BRa TT KA W R, AH DGR T RS B 2 R B [6] [7]-
SR, BT IR T4 RSP 2 38 I &5 (R 3R (R o, BRI 45 A ) R0 5 A B8 7K ST 7 30 40 1
XA 2 _EFFE shiash 4] [8]. Ak, ANFEE KA 2 [MIEL5F R BT BRI B A BT N
MAEEZ S, FRURIR S A0 T 2 I S XA SAETRE[2] . BRI, AERZE T RGEVFAS AN A K e
IR X R B 25 0 0 S AR AR AL, Rl o o PR By 4 SR FA B Lo Bk 1R 75 (Global Bur-
den of Disease, GBD )& i A At 5 12X AN Ao 7E A BRVE N AW« FBJ S AU T R A9k Ui %8 55 i 4F (Disa-
bility-Adjusted Life Years, DALYS)iEAT R4 1TAY, F5I Adtax A %4544 (Sociodemographic Index, SDI)% A
[F R KB X AT 432, i SR LU it 1 B B kR [9] . R GBD il ) V2 LA T IR %
SR, EIARET GBD Mot —ERIR. 12, fEREE L, MaouAkaes s e Bgmk
WS, BInA AT T 1990 A 2019 HEHb E PRI S5 4 R SHIE S B R T 2000 4 & 2021 SR
A AR ERAE[2] [10]. FLR, ESrHTiRbs b, WM E T — bR, A B
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R ABE[11] . JET ik, AR H GBD Hdl A, /b 1990~2021 4+ [E L AN[F] SDI Hbu X JR % 45
1 R AL 2 % (Age-Standardized Incidence Rate, ASIR). 4E#br vk 7 % (Age-Standardized Preva-
lence Rate, ASPR). 4EiFRHEILIET % (Age-Standardized Mortality Rate, ASMR) K £E#5 bRtk A 177 5% 1 48 75
% (Age-Standardized Disability-Adjusted Life Years Rate, ASDR)IAE L #a%s, I M M3t X 70 )2 F FE R
o HL 22 RRFAE, 7R UL AR R A B AR S 3 341528 (Autoregressive Integrated Moving Average, ARIMA)
XA PR T IEAT TN, DA N R B 25 0 (1 B 42 S ) A LA B AC B AR S5 ki

2. AEREHE
2.1. BIRFKIE

AW EHE RIS T GBD ##2 % . it GBD Results Tool $2H 1990~2021 4F 1 [H & A [F] SDI Hh[X R
BR 45 A A SR AHEE, 35 ASIR. ASPR. ASMR il ASDR. [A]I 3% FHAS [A)14: 5143 R B 1R 4T b 3
93HT. GBD Bl FE N ATFEGE, A A ANBAMERE, KL EFEEEA.

22. ARMNRENBERZ*

WFR N 5y 1990~2021 5 F [ Je AN[F] SDI 3 IX R 6 45 475k S4B 505 - 35 GBD £dE 7 E b ifE,
B AL X K143 SDI. & - SDI. 1 SDI. ik - F SDI Ak SDI H[X, FE4%0% 51 5 R 55 44 Al 2
HEAT 4 2407
2.3. BB

EEAT RS S A ASIR. ASPR. ASMR 1 ASDR [AAsfb#a3s . iR $eknd NAE R srifb 2, Al
—EFEE E WA A X R E] I AN AR R g M 2= S i s, M BR i &8 SR i T B i .

2.4. GHESW

i R 8AE4.4.3)i TG it S 2 . 1565 1990~2021 46 R [H Jz AN[E] SDI 1 [X JR R 4547 ASIR.
ASPR. ASMR F1 ASDR #EAT b VE 34T, I ELEAS R HB X B AS R4 ) N AR AL a3t — 22 % ARIMA
RIS o [E R AR SDI Hu X JR#% 454 ASIR. ASPR. ASMR il ASDR #4744 Fiil .

3. &R
3.1. A~[) SDI #X K454 B ASIR T

1990~2021 4, AN[F] SDI H[X JRE{Z5 47 ASIR ek 2 N EE S, (HHLIX A 2 RIS e . S HLIX
B ASIR ¥ym otk A E LA ASIR H 1990 4/ 1792.07/10 /3 R 4% 2021 £ 967.47/10 73, Hrh
1k 1 2640.00/10 734 % 1341.72/10 75, Lotk 937.78/10 3[4 % 588.33/10 /3. % SDI #i[X 43 )=, 7 SDI
H X AR 2 A T8 5K, AR SDI X 5 fik. 1990 4F, 1 SDI H[X &4 ASIR 7y 1847.33/10 /5, Ik SDI
[X My 948.83/10 J5; 2021 4E43 72N 1322.72/10 J3 A1 943.16/10 J5 . A[F] SDI H X AR08 AN — K. & SDI.
5 - rf SDI itk SDI X S AR R B W L, TS SDI JZA - o SDI X A8 4h /. 2005~2010 4F 4% %
X T FEECREY Be, 2010 4R 5 T RFi&siasg, a R ORI AR E (A 1).

3.2. £ SDI #X K54 E ASPR Tk

1990~2021 4F, H[E Jz AS[F] SDI Hu[X JREG 45 A ASPR Sk 52 T a3, (M X F0 5l 22 R 4L A7 7E .
B X B ASPR HE T 2ok, [ Sk ASPR H 1990 4E 1) 67.72/10 75 RP& % 2021 4E[¥) 36.58/10 /5,
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Horp B¢ 99.77/10 &% 50.74/10 J3, Pt 35.53/10 HFFZE 22.27/10 Ji. 1% SDI X %32, i SDI
X AR 24 T H0m 7K, G SDI HIX Bk . 1990 4, & SDI #iX &4k ASPR 9 69.95/10 /5, 1k SDI #h[X
4 36.02/10 J3; 2021 £E43 %4 50.10/10 J3 A1 35.84/10 Ji. AN[E SDI X ARALMEEA—F. = SDI. & -
H1 SDI A1 SDI X S A T R, MK SDI KZAIK - H SDI Hi X B0 4/ . 2005~2010 424 % £ th [X
NEEERBYBL, 2010 4R JE R REBHELE, TF AR E (X 2).
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Figure 1. Trends in ASIR of urinary tract stones in China and different SDI regions, 1990~2021
1. 1990~2021 £ E KA [E] SDI #iXFREELER ASIR ZEiLiass
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Figure 2. Trends in ASPR of urinary tract stones in China and different SDI regions, 1990~2021
2.1990~2021 SR E R AN[E SDI #h[X FREELE R ASPR L ia#:
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3.3. [ SDI #X K459 E ASMR T

1990~2021 4, H[E K& A[H SDI HuX R 45 F ASMR A 2 Rk, SHX B4 ASMR ¥E T4«
. FES/A ASMR H 1990 4E[1 0.73/10 /5 FFEZ 2021 4E[1) 0.17/10 /3, FHH5¥Em 1.02/10 k&S
0.21/10 Jj, P 0.54/10 JiF4%% 0.13/10 Ji. % SDI #i[X 43 )=, ' SDI HilX ASMR 154455, = SDI
Hh X #5741 - 1990 41 SDI Hi[X 24 0.71/10 /3, i SDI #[X 4y 0.30/10 /55 2021 443314 0.47/10 J5 A1 0.22/10
Jio ANIF] SDI M X AR FEAFAEZE o 1 SDIL & - o SDI JeHb SDI M IX T FEECHA &, IS SDI A -
o SDI X AL/ . MAASKE, ASMR [ 1990 4EDISK 2% N, IEEETRE(A 3).
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Figure 3. Trends in ASMR of urinary tract stones in China and different SDI regions, 1990~2021
3.1990~2021 £ E R A[E SDI #X FREELEA ASMR it iass

3.4. &[] SDI #IX K454 B ASDR L
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Figure 4. Trends in ASDR of urinary tract stones in China and different SDI regions, 1990~2021
4.1990~2021 fFF[E R A[E SDI #XfRE&4EA ASDR ZEikisss
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1990~2021 4, 1 & Jz AN [F] SDI H[X fR #4545 41 ASDR Ak 52 T FEa %A, (H 3 X RT3 25 S R A7 A
F X B ASDR ¥ Ttk FE Sk ASDR i 1990 4F 1) 22.55/10 /5 FR& 2 2021 4[] 6.09/10 /5,
Horp B¢ 29.46/10 JiB& % 7.94/10 F3, Lotk 16.67/10 J3 %4 4.29/10 Fi. $% SDI X 43 )2, 1 SDI s
[X ASDR 4%, = SDI X i fik. 1990 4EH SDI Hi[X Ay 23.63/10 /3, & SDI HulX Ay 12.11/10 /5
2021 “E43 )4 16.12/10 J3 A1 7.99/10 Ji. AN[H SDI M X AU BEA7/E 22 57 - 1= SDI Al - 7 SDI Hu[X
BB R, MK SDI K - H SDI HLIX R FEARNT A PR . SRk E, ASDR H 1990 LIk 22 T, A
R KT 1 XS M P AR O AN A2 (] 4)

3.5. ARIMA #EIFH 2022~2035 E£HE R AE SDI X REELERA ASIR. ASPR. ASMR #
ASDR ZE L

ARIMA Tl 45 5B 8or, FERES A ASIR A1 ASPR /5 % K %, 1l ASMR Fi1 ASDR SR
AP REE. XA, ik SDI A - #F SDI #h[X ASIR & ASPR £ £ zh484k, & -+ SDI.  SDI
iy SDI X MR IAARIFERE B AHILZ R, &HX ASMR Al ASDR &AL /N, A -
SDI Hu[X A5 2 R, TMim - 4 SDI. H SDI J& 5 SDI HulX Z 4E R X feoe . Bl e (A, &
P b T X RS20 T 18 T, B a2 HH T AN 5 1 1 0
4. ¥ig

AW 7R E AR SDI HuIX R #4547 ASIR. ASPR. ASMR Al ASDR AR L#aABT T RS0
Br, R ARIMA B AR AT T W0 . WS R, 2 30 RAFN], A [ JRE% 45 40 B ke
AR T B, Hrh ASMR fil ASDR R EF A {HAR SDI HIX A A [R5 A B 2 [AAT AE AR
NFEE I ZE e [12] 0 TR 25 SRt — 20 BaR, Rk A [ A4 T AT T RE A 82 T B AR 35, (LT 43 L X AT 47
1E— & [ AT RE[13].

4.1 BEEROIBEHES

AHFRKEIL, 1990~2021 4Erf [H R K 4547 ASIR. ASPR. ASMR & ASDR ¥ & sk Fp##ay, H
ASMR F1 ASDR 1 55 Ay BA i o 158 B 0T A7 SR [ PR 2 45 A R DG A0 T XU R g R4 K 45 IR FR B il
R0 R A A B SRR IMAAE . X — B S IRE BRIT TAE RS RE I RF SR T B UIM G, BE AR A
B R NS T HOR B R LR RS A VG 7 AP I3 R, PRI S5 A0 R 53R A0 2 B TR g B
g, FEERRH . Y R DR E SN KR A KU A R R B [2] [14] [15]. MEAN, R ECMEAE NI
R ROK SIS R o3 AR 7 SR R 2 ], AT REAE— @ FE B B ARHE T 0 S R R [4] [16].
TEVERNIAZ, ASIR F1 ASPR [T FlEE A /N ASMR Fl ASDR, 7R i IR B 45 A BiiE BROACE 2
RDUAE IR 45 JR e, T 03 A AU AR AR AR 8T % 5]

4.2. MERHERFHE

AHFFER, ik ASIR. ASPR. ASMR &2 ASDR, WHHHE ST &tk, HiX—ZRaEFE
JAN[E) SDI M X 538 Fa s, 5 BRAEAH S 7T 4 AL AR —B[12] [17] 3& B i 22 7 (1 5 DA o] e 22 5 T
HERs Ho, BHEREARE. POKAE . BRI il PR 58 5 57 B A AL S5 6 R 28 77 THT 4 8 3 1
[18][19]; S —J5TH, MEiEZ 5 A AREMREAS R mT REAE &5 A T BORN 52 R 0 F v R 4% — e /R A [20] . M
RERERE, SR MEOR AR T ok, (HIT RN IR AW, SR BrHEAE
T R DR SR A R 4 HE mT e O — 8 B [21]
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43. I"E SDI HHXER

AWFFEHE— LRI, ANIF] SDI M X R 45 A i SiAHAEAE W] B 5 it . & SDI X ASIR AT ASPR
KH TR ST, ATRe S WuR R S TOREIRIW B HH 28 58 DUR IR . AR S 45 AR 1 O s oG
FER R R BRI INE O[1] [3]. T2, & SDI HhIX B Z RN R E, A — 2 SR i 45 5 i
%2 SUHARIRZ, # SDI HiX ASMR I ASDR FHX Ay, $am 12t X AE 500 ™ B 45 JRy 45 | g T ATi A7 AE —
SEFESS AT X ]85 AL T AR TE 7 s AR B S AR I S B 0% — 0T, IRE T, AR
S AR A RS R R s 3 —J51H, VSIS T A B A 0 ok Se = VT EC W 7B A8 1k, TS5
AR RARRTR E[2] [22] —TidE TR E AR ER, SiEE. RPN, 5 FIRIKSS
FRIERI ETHAHDE[23]. RIS ERRE, IR BYERE m T RN B, E KPR 2Pk E fa 5L
R TRAE AT Lot [24] . 1K SDI A - o SDI X AR S F bR AR ALl B AR 3N, JEHAE ASMR Al
ASDR FHEEAR, KRB REEIX BRI AEVRYT SO RS T A — e A2 i
W B = . TEISMRHORE SRR keS8 N AT SRS IR 2] 7E— WU FeH, BB 4 1) 0w
FART AT, (A i TN, 17 S5 B R S0 St N, RS A AT I KU R R [25] 0 a2 S,
PREGEE A BTAE AR OVE iy R HBIX, 5 B AL B 5 X 0G5 22 48 P4 s R LE 50 f14H

4.4. REFEHTMEXL

ARIMA Tl &5 B iR, 2021 4F 5 o [ IR 4540 ASIR A ASPR {5 2 R &%, 1 ASMR 1 ASDR
SRYERHR AT AR, 3R B3R E B A SR 7R A 70 A o8 25 R [26] . 43 #hIX &, = - 1 SDI. # SDI
s SDI Hi[X ASIR A ASPR W] REHILASFIFERE B, $E7-0 40 i X R SRIRAT AP AT AE [l R s T
FHIX ASMR il ASDR SR N, 2 B S0 BZE8 T IE[27] [28]. LiRZE RN, KRKRIRELEH
742 B N B 22 SRR T B R BRI IR JRORE B el K i B 45 2K [29] o 75 VE R 1 2, BB A PO I [ S
b T X [RS8 40 T, 328 W TN & ST 7 L TRAR 15

4.5. R BERYE

AW TAAAE—E SRR H5E, GBD ¥uff @ THIMTH45 R, FIRERIFAG WOk E A5 5%
Mo FK, ABHFONERZE AT, REgE— DN MESER R dia s EREW &R T {5
fE . FR ARIMA 7 3 Sy sl 3t AT AEE, RAEFI AN L2 EAL . JERERAT . A
e Boyy BRI BE S IEAERUM R 2R, DR s S 0000 445 SR AT 75 T AR 155

5. &g

1990~2021 4, " [E Rk 4547 ASIR. ASPR. ASMR Az ASDR &4k 2 K [, Hp ASMR fil ASDR
NETE MR, PR RS S A RO AR DO R . SR AR R & m T, AN[E) SDI
X 2[RV TR AERF L 1) 3 T 1% - ARIMA TR 25 5 S, ARk b R 6 4541 ASIR F1 ASPR 475 ] B4k 482 T %,
ifi ASMR Fl ASDR B fRZ4EFHE /K P, {2 - o SDI. 1 SDI K =5 SDI Hu[X 54 Fa s A7 7E — 52 [Bl 4
o PP INsRE ANBET TR X3 22 S 45, DARFSR B AIR JR i &5 A i £ 4

BARFT RS PA
AT FERT A KR T GBD Helfi e, WTiiE GBD Hedi e AJFF & 3K
B

&Y GBD WHFTI H S W A SR O 2 0T RT IR B R s S4B il v K, AT SOt R At 1 Al
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