7 =y o
m E = ﬁ:l- Eg 2026418 H$29% £1H https://www.chinagp.net E-mail:zgqkyx@chinagp.net.cn ~ « 67 -

- iE -
1990—2021 £ EHE£BkEF 1 BIERFR
Bei® D138 43 ¥ 5 ok Sk ks B il

M2, TH#E, RERY, AW, MEE, 7R, AR, R
FEE XKukp? FAEAEST

1.250014 A& HFEH, LATFEHAFHEEK

2250399 WAL FEH, LAFEHKF

3.067000 F b4 AL, AEEFRME ERE R XARH
4.730000 H 74 2 M, M KFE —E R R
5.730000 5 & =2 MW, HNHIEHGKFHEE R EE E £
6.9713GZ 2B TR, BETRAFEFFOIIHFLRE
7.730000 H A4 LA, ZMAFAXT EFRMGEELELHAZEFEFN
8.730101 HA A =M, HAFEHAFFHEL GH K
9.100700 4t 377, B F E A b E IR ek E AR BT
THGEEH: FHEA, Bl#H; E-mail: lul7metrics@163.com
BB, THENERE —1EH

[(WZE] F= EWIRE (TIDM) MR THEDERIE, R E S 28T Fik, X84 TIDM OGS
TR, PEGX—BHARBBR AR — S A, BRAFE. BAY A8 1990—2021 4FE4F 1 BB
HBeR AR s, AN AR RIS %, ik REEEREM T (GBD) 2021 Hdi 1A H 1990—2021 4
4k, PR S RS A T2ER S (SDI) HIKEAE (4R = 60 %) TIDM B &A1 L AE ArdE (DALYs) i .
PLGBD 2021 i AT 2 08, SR ELEEAR AL L T 34T TIDM A BER AR PRI K SR AAE I AR Ak DALY s .
PRI A B A R Joinpoint [BIFHEFT 2087, S5 RLSEEAEEARGE 73 0 (AAPC) Fon, BT BF AR A
BT CHE AL 0T, R =R r ko ir & il . N AT RRIRA T2 i 3 4~ R 3 T4 AR fh i AH
X FZ o A FH DL SR N 2022—2040 AF A TIDM BB TS, S8 2021 4F4Ek, HEELFE TIDM Bk
RGBT N 42 330 AF3 049 A, EE 1990 4E BN T 199.47% F1 427.50% ., 2021 4E4ER . th[EZ4E TIDM Bk
DALYs 433120 659 117 AAEFN 57 663 AAE, %5 1990 4F4: B34 T 91.80% F1 78.25% ., 4¥k. HEZAE TIDM HE4F
FRAEIL DALYs BRI R TR, ZRA525E L (P<0.001) . 1990—2021 4E4 5k . thE . 5 SDI 432X %
AETIDM B3 A0 P 12 60~64 2 41 . I 60~64 27 2 R385 0 i B0 5 HE(27.91% ) AT — 1 SDIIX (26.01% )
FrH SDI HLIX (30.26% ) ZIH], {HH[E 60~64 % TIDM &Y DALYs 5tk (24.06% ) HEFHALIA MK, Lo,
R 60~69 % HE KRG H AR B AR B 1Y 53.51%, DALYs (5 HAT AR 55.25%, S8 FEZ4E TIDM k&
SR ERIE N ) B P 2R N P, DTRREE N 58.34% ., N PR AR [ 4 4F TIDM B DALY s By dee R &,
TR 3K 178.96% , Wi 2022—2040 4525k 5 ) [ H4E TIDM B S BRI My R AR DALY s 2 b T3,
HAoEZ P TIDM B 1 DALYs SO BB NIF28, 8518 2 BRFT EE4F TIDM (&% Fl DALYs {554
UUE, S YIFE e — L AN STt Rk . AR 3 T AR ORI R T HUE S, AR N o 33— 7™ 2 A e Bk A

(SR ] WEIR, LAY BAEA BRI WATIRFRRSE; BOm by

[FESZES] R587.1 [ 3CEk#REF] A DOL 10.12114/).issn.1007-9572.2024.0572

EEWH: IIRE AARARESTHENH (NO.ZR2022QH123 )

SIFARST: BB TR, FAR3R R 45 . 1990—2021 4E i [E 52 pREAE 1 BB AR 9P (AR 31T 5 AR w1, rh [ 2R B
2026, 29(1): 67-75, 90. DOI: 10.12114/].issn.1007-9572.2024.0572. [www.chinagp.net]

ZHAO X X, DING Y H, CHEN J H, et al. Analysis and future trend prediction of disease burden of elderly type 1 diabetes mellitus in China and
globally from 1990 to 2021[J]. Chinese General Practice, 2026, 29(1): 67-75, 90.

© Editorial Office of Chinese General Practice. This is an open access article under the CC BY=NC—-ND 4.0 license.



- 68 +  https//www.chinagp.net  E-mail:zgqkyx@chinagp.net.cn January 2026, Vol.29 No.1 \_Chinese General Practice g Z: ; |I

Analysis and Future Trend Prediction of Disease Burden of Elderly Type 1 Diabetes Mellitus in
China and Globally from 1990 to 2021
ZHAO Xiaoxiao">, DING Yunhan®, CHEN Jiahui', WANG Haibo’, KE Lixin®, WANG Ziyi', GAO Wulin', LU Xiaohui',

wuU ]ibiaoz, LU Cuncun® *"
1. Affiliated Hospital of Shandong University of TCM, Jinan 250014, China
2.Shandong University of TCM, Jinan 250399, China
3.Department of Clinical Laboratory, Affiliated Hospital of Chengde Medical University(Nanyuan District), Chengde 067000, China
4.Clinical Skills Training Center, the First Hospital of Lanzhou University, Lanzhou 730000, China
5.Department of Critical Care Medicine, Affiliated Hospital of Gansu University of Chinese Medicine, Lanzhou 730000, China
6.Department of Pediatrics, University of Groningen, University Medical Center Groningen, Groningen 9713GZ, Netherlands
7.Evidence—Based Social Science Research Center, School of Public Health, Lanzhou University, Lanzhou 730000, China
8.Institute of Traditional Chinese and Western Medicine, Gansu University of Chinese Medicine, Lanzhou 730101, China
9.Institute of Basic Research in Clinical Medicine, China Academy of Chinese Medical Sciences, Beijing 100700, China
“Corresponding author: LU Cuncun, Associate professor; E—mail: lul 7metrics@163.com
ZHAO Xiaoxiao and DING Yunhan are the co—first authors

[ Abstract] Background Type 1 diabetes mellitus (T1DM) predominantly affects adolescents, drawing substantial

research focus. Conversely, older adults with TIDM receive relatively little attention and research. Consequently, disease
burden data for this population are scarce and urgently require filling. Objective To assess the disease burden and projected
trends of TIDM among the elderly (age = 60 years) from 1990 to 2021, thereby providing essential evidence for public health
decision-making. Methods Data on the incidence and disability—adjusted life years (DALYs) associated with TIDM in the
elderly were extracted from the Global Burden of Disease (GBD) 2021 database from 1990 to 2021, focusing on globally, China,
and five sociodemographic index (SDI) regions. Taking the GBD 2021 standard population as the reference, age—standardized
incidence and DALY rates for elderly individuals with TIDM were calculated based on the direct standardization method. The
trend of disease burden was analyzed via Joinpoint regression, with results reported as average annual percent change (AAPC).
Subgroup analyses stratified the disease burden by age and sex, respectively. Additionally, a three—factor decomposition method
was employed to dissect the relative influences of aging, population growth, and epidemiological change on the shifts in disease
burden. Finally, a Bayesian model was utilized to forecast the disease burden of elderly TIDM from 2022 to 2040. Results

In 2021, the global and Chinese incidence of T1DM stood at 42 330 and 3 049 cases, respectively, representing increases of
199.47% and 427.50% compared to 1990. The total DALYs of the elderly TIDM reached 659 117 person—years globally and
57 663 person—years in China in 2021, marking increases of 91.80% and 78.25%, respectively, since 1990. Age—standardized
DALYs rate exhibited a downward trend globally and within China from 1990 to 2021, with statistically significant differences
(P<0.001). The proportion of TIDM incidence cases was highest in the 60-64 age group globally, in China, and across the five
SDI stratified regions. The proportion of incidence cases in Chinese 60-64 age group (27.91%) fell between the high-middle SDI
region (26.01%) and the middle SDI region (30.26%), but the proportion of DALYs among Chinese T1DM patients in the 60—
64 age group (24.06%) was lower than that of all other regions. Notably, individuals aged 60-69 years constituted 53.51% of all
elderly T1DM patients in China, and accounting for 55.25% of total DALYs. Population growth emerged as the primary contributing
factor, responsible for 58.34% of the increase in TIDM incidence among the elderly in China. Furthermore, it was identified as
the decisive factor driving DALYs increases, contributing to 178.96%. Projections indicate a continued rise in both incidence and
DALYs for elderly TIDM patients globally and in China from 2022 to 2040, with a more gradual change in DALYs observed among
Chinese women compared to men. Conclusion The incidence of T1DM and the associated DALYs burden in the elderly remain
substantially high both globally and in China. This underscores the urgent need for the formulation and implementation of more
scientifically informed and effective public health policies and clinical intervention strategies to address this pressing health challenge.

[ Key words ]  Diabetes mellitus, type 1; Older adults; Disease burden; Epidemiological study; Predictive analysis
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1990 4F 43 Wi 4 fin 91.80% . 76.40% . 112.88%., %A
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R 1 1990 5 2021 EAFRFIPEZAE TIDM (95 540K 1990—2021 4R fLa#
Table 1 Incidence burden of TIDM among the elderly population globally and in China in 1990 and 2021, and the temporal trend from 1990 to 2021

1990 4F

2021 4F 1990—2021 4F

i MR BT R
T e (oswcn) T

KA EL (95%CI )

ERRPREIL R IE RIRPR AL R R P
/10 (95%CI ) i) AAPC (95%CI )

LER
YN 14135 (6294~26723)  3.04 (1.38~5.71) 42330 (17432~82471) 3.94 ( 1.63~7.66) 0.84 (0.80~0.88) <0.001
gl 8794 (4002~16402)  3.37 (1.55~626) 24929 (10566~47906) 4.25 (1.80~8.18)  0.75 (0.72~0.78) <0.001
Ttk 5341 (2284~10306)  2.59 (1.13~4.97) 17401 (6891~34426)  3.55 (1.42~7.00) 1.02 (0.99~1.05) <0.001
SHE
JERUN 578 (195~1208) 0.60 (0.21~1.26) 3049 (905~6933) 1.17 (0.35~2.68 ) 221 (2.05~2.38) <0.001
otk 293 (102~604 ) 0.58 (0.20~1.21) 1559 (463~3605) 1.13 (0.34~2.64) 221 (2.04~2.37) <0.001
Ttk 285 (92~601) 0.62 (0.20~1.31) 1490 (441~3 347) 120 (036~2.72)  2.19 (2.06~2.32) <0.001
SDI Hi1[X.
=1 5551 (2620~10287)  3.88 (1.83~7.18) 16 115 (7049~30628)  5.86 (2.54~11.19)  1.35 (1.29~1.41) <0.001
- 3576 (1574~6767)  2.96 (1.32~5.58) 9981 (3946~19363)  3.94 (1.56~7.64)  0.92 (0.86~0.99) <0.001
h 2524 (1077~4785) 239 (1.11~4.37) 9302 (3762~18180)  2.91 (1.21~5.65)  0.64 (0.62~0.67) <0.001
K- 1850 (724~3638) 2.81 (1.14~5.48) 5362 (2047~10697) 325 (1.27~6.44)  0.46 (0.43~0.49) <0.001
{138 617 (227~1227) 2.56 (0.96~5.08) 1524 (560~3034) 279 (1.04~557) 027 (0.23~0.32) <0.001

F: TIDM=1 BUBEIRIE , AAPC= AR E /3Ll , SDI= #1243 N 1244844
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e A N ERRERAREL R, B B AP EAERAREL R R, [ C R EERFRPRIEIL DALYs 3, & D Rrf EAE R AR EIL DALY R;
TIDM=1 BRI, APC= 4EEARLE /3L, AAPC= FIAEEASEE 4Lk, DALYs= figkiH# A, * FR P<0.05,

E1

1990—2021 4F4F: TIDM AR BARIEL A5 DALYs #1 Joinpoint [2115 5347

Figure 1 Joinpoint regression of age—standardized incidence and DALY's rates among the elderly TIDM from 1990 to 2021

2 1990 45 2021 4EEERAIH EEAE TIDM [ DALYs i K 1990—2021 AR fkfa 34
Table 2 DALYs burden of TIDM among the elderly population globally and in China in 1990 and 2021, and the temporal trend from 1990 to 2021
1990 4 2021 4E 1990—2021 4E
baLys (oswcr, ) ERGLARY"  oavs cosmar, ey TRRTEOE T i aarciosncry Pl
SER
Bk 343 654 (285875~407401) 70.43 (58.55~83.53) 659 117 (521 877~820175) 60.42 (47.83~75.24) -0.49(-0.53~-0.44) <0.001
2Pt 198 588 (163 689~242936) 73.92 (60.91~90.41) 350303 (276 526~437270) 59.78 (47.18~74.63) -0.68(-0.74~-0.62) <0.001
W 145066 (117 026~176 456 ) 66.16 (53.35~80.50) 308 814 (239 512~387594) 61.34 (47.59~77.09) -0.24(-0.35~-0.13) <0.001
i
YN 32349 (21953~45602) 31.52(21.25~44.28) 57663 (44792~73646)  21.16 (16.44~27.04) -1.28(-1.54~-1.01) <0.001
ELg i 22031 (13631~34079)  40.61 (25.04~62.60) 30776 (23 021~41257)  21.63 (16.16~28.95) -2.01(-2.27~-1.76) <0.001
B 10318 (6976~14085)  21.96 (14.67~3025) 26887 (19931~35460)  20.97 (15.57~27.63) -0.15 (-0.39~0.09) 0.230
SDI H1X.
[ 133 670 (114 944~156980) 92.48 (79.45~108.69 ) 219997 ( 168 381~284 953 ) 80.77( 61.81~104.64) -0.44(-0.51~-0.38) <0.001
-t 74355 (61701~89221)  58.62 (48.57~70.47) 136064 (104 149~175783) 53.13 (40.63~68.70) -0.33(-0.45~-0.22) <0.001
h 64323 (50 678~80408 )  52.04 (40.90~65.19) 148 511 (119 548~183 101 ) 44.14 (35.51~54.44) —0.50( -0.59~-0.42) <0.001
- 51535 (36402~67720)  72.03 (50.49~94.90) 117278 (91357~145273) 67.59 (52.56~83.83) -0.21 (-0.44~0.02) 0.080
{[iS 19020 (13049~25222)  71.25(48.30~95.08) 36418 (27293~46496)  62.59 (46.71~80.08) -0.38(-0.53~-0.24) <0.001

T DALYs= fiskiR s Efiaf .
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