Ml XEZHR(EZR) 2026, 57 (3) : 736743
J Sichuan Univ ( Med Sci)

1990-202 1 E HE PR % R AU & Bk I R E R ANt X 38 5347
?ﬁﬁﬁ@l,2,31 %/J\%l,z,?a’ 3@2@,2,31 gﬁmml,z):g’ E@%®1’2’3A

L 22N AREAEE T e BN RE (22N 730030);5 2. 22 H K225 R BE R E S S0E0 2 (221 730030);
3. H A BRI R EE 25T o (2294 730030)

[#E] HEY ETLBREH714H(Global Burden of Diseases, GBD ) 202153, R4t /0HF 1 1990-20214FE 45k 2041 [H
SR HB DX R 15 9% (diabetic kidney disease, DKD) FYS& f 4H &3 M AOR H4EWIN . 73F  GBD 1990-20214EDKD4L
i, RHEEW PR UEIL 4 (age-standardized rates, ASRs) FI-Y4E B2 T 43 H A2 4k (average annual percentage change, AAPC) 5347
e, 12 BRSS9 [BHE RS (Joinpoint regression model, JRM) PR NEE 4T i, H B AR50 8 F- Y8 (autoregressive
integrated moving average, ARIMA) AR M, REAF LIS THo04T. SR 1990-20214E 2 ERDKDAE IS BRAE M K %
(age-standardized incidence rate, ASIR) , 4F#AHRIEALAET 3 (age-standardized death rate, ASDR) 2 i3 5, 314351 L F+
55.0%[ 95% A X[ (confidence interval, CI): 42.3% ~ 69.8%, P<0.001), 57.3%(95%CI: 43.1% ~ 73.5%, P<0.001); 4=l HrifE
AL HU K (age-standardized prevalence rate, ASPR) 211 F£37.5%(95%ClL: —45.2% ~ —28.8%, P<0.001); 4- 4 bnifE AL 155%
V& F5 14T (age-standardized disability-adjusted life years, DALYs) # Rt [ 7+56.2%(95%CI: 42.8% ~ 71.5%, P<0.001), [H
FRNH X 8] 7 HH 25 57 1 5, #5 B 22 ASPR b THIR B e K, & E] ASPRIF IR K B V0 JE I ASTRIE i f o, 2 /K 22 ASIRFA i B
K; EEASDR LT 8.3, H/RICRASDR R A . R BR B8R 2, M W8 &K ] S DALYs iR &, it &
AN #8554 (socio-demographic index, SDI) Hi X [ F+H 2% . Ak 145 (2022-20314F ) il {7, £ EKDKD ASPRAEY [ F+
0.45%(95%CI: 0.21% ~ 0.69%) , ASIRFEY) T [#0.23%(95%CI: —0.47% ~ —0.01%) , AR fEfL DALY sZRAEH kT
1.12%(95%CI: 0.89% ~ 1.35%) , %I M RIS FFEL N E . 458 A PRDKDEBOR 7 H 350, AKSDIb X Lk i3, iR
e T TP IR ORS HE B 45 15 i, S 38 T A R VR L B B LR AR R

[ im] B sk I FF AR PRI 1 (AR-PNIRE T AEWS PRI

Burden of Diabetic Kidney Disease at Global, Regional,
and National Levels From 1990 to 2021

NING Yaxian ®">°, ZHOU Xiaochun">>, WANG Gougin">*, ZHANG Lili">>, WANG Jiangin ®">*".
1. Department of Nephrology, The Second Hospital of Lanzhou University, Lanzhou 730030, China; 2. Key Laboratory of
Nephrology, The Second Hospital of Lanzhou University, Lanzhou 730030, China; 3. Clinical Medical Research Center of
Gansu Province, Lanzhou 730030, China
A Corresponding author, E-mail: ery_wangjqery@lzu.edu.cn
This study was supported by the Natural Science Foundation of Gansu Province (No. 25]JRRA616).

[Abstract] Objective Based on the Global Burden of Diseases (GBD) 2021 data, this study systematically analyzed
the trends in the disease burden of diabetic kidney disease (DKD) and predicted its burden over the next decade in 204
countries and regions worldwide from 1990 to 2021. Methods Data on DKD from the GBD study spanning 1990 to
2021 were analyzed for trends using age-standardized rates (ASRs) and average annual percentage change (AAPC). The
Joinpoint Regression Model (JRM) was applied to identify turning points, and the Autoregressive Integrated Moving
Average (ARIMA) model was used to forecast future trends. Statistical analysis was performed using R software.
Results The age-standardized incidence rate (ASIR) and age-standardized death rate (ASDR) of global DKD from 1990
to 2021 showed substantial increases, with cumulative rises of 55.0% (95% CI: 42.3% to 69.8%, P < 0.001) and 57.3%
(95% CI: 43.1% to 73.5%, P < 0.001), respectively. The age-standardized prevalence rate (ASPR) declined by 37.5% (95%
CI: —45.2% to —28.8%, P < 0.001), while the age-standardized disability-adjusted life years (DALYs) rate rose by 56.2%
(95% CI: 42.8% to 71.5%, P < 0.001). Noticeable disparities in disease burden were observed among countries and
regions. Greenland experienced the largest increase in ASPR, whereas the United Kingdom had the most substantial
decrease. Estonia had the highest rise in ASIR, while Ireland saw the greatest decline. The United States had the most
pronounced increase in ASDR, while the Maldives had the largest decrease. East Asia had the highest number of current

cases, while South Asia bore the heaviest burden of new cases and DALYs. The increase was more prominent in regions

* HN A A ARRLEIE S (No. 25TRRA616) )
A HfEEH, E-mail: ery_wangjqery@lzu.edu.cn
HUR H J: 2026-05-20


http://orcid.org/0000-0001-7343-3059
http://orcid.org/0000-0003-0443-8539
http://orcid.org/0000-0001-7343-3059
http://orcid.org/0000-0003-0443-8539
http://orcid.org/0000-0001-7343-3059
http://orcid.org/0000-0003-0443-8539
http://orcid.org/0000-0001-7343-3059
http://orcid.org/0000-0003-0443-8539
mailto:ery_wangjqery@lzu.edu.cn
mailto:ery_wangjqery@lzu.edu.cn

3 1

TR AR 1990202144 JRIP 0 Ak XS [ SR X A 4H 23 #7 737

with a low socio-demographic index (SDI). Projections for the next decade (2022-2031) indicate that the global ASPR of
DKD will increase by an average of 0.45% per year (95% CI: 0.21% to 0.69%), the ASIR will decrease by an average of
0.23% per year (95% CI: —0.47% to —0.01%), and the age-standardized DALY rate will increase by an average of 1.12%

per year (95% CI: 0.89% to 1.35%). The overall burden of the disease is expected to continue growing. Conclusion The

global burden of DKD is steadily increasing, and it is especially severe in regions with low SDI. It is essential to implement

targeted prevention and control measures in high-burden areas to provide a scientific basis for allocating public health

resources.
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Table 1 Trend of global and Chinese disease burden of DKD from 1990 to 2021

Cumulative
H 0, 0, 0, 0,
Indicator Group 1990 (95% CI) 2021 (95% CI) AAPC (95% CI)/% change/%
Age-standardized incidence rate/per 100000 person-years Global 32.6 (31.2-34.0) 50.5 (48.9-52.1) 1.42 (1.10-1.74) 155.0 <0.001
China  35.8(34.2-37.4) 56.9 (55.1-58.7) 1.58 (1.25-1.91) 1589  <0.001

Age-standardized prevalence rate/per 100000

Global 1258.3 (1210.5-1306.1) 789.6 (756.8-822.4) —1.46 (—1.78-—1.14) 1375  <0.001

China 1325.6 (1276.8-1374.4) 812.3 (778.5-846.1) —1.38 (—1.70-—1.06) 1387  <0.001

Age-standardized death rate/per 100000 person-years Global

Age-standardized YLDs rate/per 100000 person-years Global

5.8 (5.5-6.1)
China 6.2 (5.8-6.6)
Age-standardized YLLs rate/per 100000 person-years Global  132.5(128.9-136.1)
China  139.6 (135.8-143.4)
50.7 (48.2-53.2)
China  56.9 (53.5-60.3)
Age-standardized DALY rate/per 100000 person-years ~ Global  183.2 (178.9-187.5)
China  196.5 (192.2-200.8)

9.1 (8.7-9.5) 1.53 (1.21-1.85) 1573  <0.001
9.8 (9.3-10.3) 1.61 (1.28-1.94) 1581  <0.001
210.8 (206.9-214.7)  1.49 (1.17-1.81) 1562  <0.001
228.7 (224.5-232.9)  1.67 (1.34-2.00) 1627  <0.001
75.3 (72.1-78.5) 1.49 (1.17-1.81) 156.2 < 0.001
91.1 (87.6-94.6) 1.67 (1.34-2.00) 1627  <0.001
286.1 (281.8-290.4)  1.49 (1.17-1.81) 1562  <0.001
319.8 (314.5-325.1)  1.67 (1.34-2.00) 1627  <0.001

YLLs: years of life lost; YLDs: years lived with disability; DALYs: disability-adjusted life years; AAPC: average annual percent change.
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Fig 1 Trends of age-standardized incidence rate (ASIR), age-standardized prevalence rate (ASPR), and age-standardized death rate (ASDR) of DKD

worldwide from 1990 to 2021 using the Joint Regression Model (JRM)

Different colored lines represent the annual percent change (APC) trends in different stages. ~ P<0.05, indicates the statistical significance of the APC trend in each

stage.

Fig 2 Age-standardized DALYs rate, age-standardized incidence rate (ASIR), and age-standardized prevalence rate (ASPR) of DKD worldwide from 1990 to 2021
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A, JRM trend of ASIR with 4 inflection points; B, JRM trend of ASPR with 5 inflection points; C, JRM trend of ASDR with 6 inflection points.
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Fig 3 Distribution of AAPC for age-standardized prevalence rate (ASPR), age-standardized incidence rate (ASIR), and age-standardized DALYs rate of
DKD in 21 GBD regions, 1990 and 2021
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Table2 Trends in major indicators of DDKD in selected GBD regions

Indicator Region AAPC (95% CI)/% Cumulative change/% P

ASPR High-income North America 0.35 (0.12-0.58) 111.8(3.8-20.7) 0.003
ASPR High-income Asia Pacific —0.47 (—0.69-—0.25) 1 132(—19.1-—6.8) <0.001
ASIR Andean Latin America 2.31(1.89-2.73) 1102.5 (81.3-125.8) <0.001
ASDR Low-income North America 3.66 (3.15-4.17) 1201.3 (170.5-235.8) <0.001
ASDR Eastern Sub-Saharan Africa —0.69 (—1.02-—0.36) 1 19.1 (—27.2-—10.3) <0.001

ASPR: age-standardized prevalence rate; ASIR: age-standardized incidence rate; ASDR: age-standardized death rate; AAPC: average annual percentchange.

%3 XEBDALYsSiiBELH#T
Table 3 Quantitative analysis of the burden of regional DALYs

Region 2021 Age-standardized DALYs rate  Percentage of global DKD AAPC Cumulative change p
(95% CI)/per 100000 person-years total DALYs (95% CI)/% (95% CI)/% (95% CI)/%

South Asia 361.5 (355.2-367.8) 32.6 (30.1-35.1) 1.85 (1.52-2.18) 178.3 (63.5-95.2) <0.001

East Asia 315.8 (310.3-321.3) 28.9 (26.4-31.4) 1.62 (1.29-1.95) 165.8 (51.2-82.5) <0.001

Andean Latin America 302.4 (295.6-309.2) 12.3 (10.1-14.5) 2.25 (1.83-2.67) 198.6(783-121.5)  <0.001

Eastern Sub-Saharan Africa 246.7 (240.1-253.3) 6.7 (5.2-8.2) —0.65(—0.98-—0.32) | 17.8(—25.5-—9.5) <0.001

DALYs: disability-adjusted life years; AAPC: average annual percent change.
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Table4 The extreme values of AAPC for each country/region (1990-2021)

Indicator Category Country/Territory AAPC (95% CI)/%
Age-standardized prevalence rate (ASPR) Highest Greenland 0.8903 (0.5621-1.2185)
Lowest United Kingdom —0.6150 (—0.9432-—0.2869)
Age-standardized incidence rate (ASIR) Highest Estonia 2.9023 (2.5747-3.2313)
Lowest Ireland —0.3300 (—0.6582-—0.0019)
Age-standardized death rate (ASDR) Highest United States 3.8040 (3.4757-4.1322)
Lowest Maldives —2.1868 (—2.5150-—1.8586)
AAPC: average annual percent change.
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Fig 4 The temporal trends of age-standardized prevalence rate (ASPR), age-standardized incidence rate (ASIR), and age-standardized death rate (ASDR)

of DKD in China and globally from 1990 to 2021

R5 2022-2031F £IKDKDEIRE BTN
Table 5 Projection of global burden of DKD from 2022 to 2031

Indicator

2031 Predicted value (95% CI)

Annual change rate (95% CI)/% Trend

Age-standardized prevalence rate (ASPR) 825.3 (798.6-852.0) per 100 000

Age-standardized incidence rate (ASIR)
Age-standardized death rate (ASDR)
Age-standardized DALY rate
Age-standardized YLLs rate
Age-standardized YLDs rate

48.2 (46.5-49.9) per 100000 person-years
10.4 (10.0-10.8) per 100000 person-years
328.6 (321.5-335.7) per 100 000 person-years
245.8 (239.7-251.9) per 100000 person-years - —
82.8 (79.1-86.5) per 100000 person-years - -

0.45 (0.21-0.69)
—0.23 (—0.47-—0.01)

1.53 (1.21-1.85)

1.12 (0.89-1.35)

Slowly increasing
Slowly decreasing
Continuously increasing

Continuously increasing

DALYs: disability-adjusted life years; YLLs: years of life lost; YLDs: years lived with disability. The predicted values are based on the ARIMA (1, 1, 0) model,

with reasonable interval deviations.
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