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[Abstract] Objective To analyze the disease burden and trends of hypertensive nephropathy attributed to
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high sodium diet in China, Japan, and the United States from 1990 to 2021, and to project trends from 2022 to
2036. Methods Data were extracted from the 2021 Global Burden of Disease (GBD 2021) database, including
age—standardized mortality rates (ASMR) and age—standardized disability—adjusted life year rates (ASDALYR) for
hypertensive nephropathy attributed to high sodium diet. Estimated annual percentage change (EAPC) and Joinpoint
regression models were used to analyze historical trends, while the Bayesian age—period—cohort (BAPC) model was
employed to project future disease burden. Results  Globally, ASMR and ASDALYR for hypertensive nephropathy
attributed to high sodium diet showed significant upward trends, with EAPC of 0.58 (95%CI: 0.53 to 0.62) and 0.32
(95%CI: 0.28 to 0.37), respectively. Stratified analysis revealed statistically significant differences in ASDALYR
among males (EAPC = 0.44, 95%CI: 0.39 to 0.48). Among the three countries, China bore the heaviest disease
burden, though with a declining trend (EAPC: —1.35 [95%CI: —1.43 to —1.27] for ASMR and -1.26 [95%CI: -1.36
to —=1.16] for ASDALYR), with more pronounced decline in females. Japan had the lightest disease burden with the
most significant declining trends (EAPC: —1.72 [95%CIL -2.01 to —1.42] for ASMR and -2.02 [95%CI: -2.26 to
-1.79] for ASDALYR), particularly among females. The United States showed upward trends (EAPC: 4.68 [95%CF:
4.40 to 4.97] for ASMR and 4.72 [95%CI: 4.38 to 5.50] for ASDALYR), with males showing significantly higher
increases than females. Joinpoint analysis revealed that ASDALYR declined after 2004 globally in females and in
both sexes in China, while Japan demonstrated declining trends after 1995. BAPC projections for 2022 to 2036
indicated that ASDALYR in both males and females in China and Japan would show steady decreases, with rates
declining from 24.65 per 100,000 and 14.06 per 100,000 to 23.38 per 100,000 and 13.46 per 100,000 in Chinese
males and females, respectively, and from 9.47 per 100,000 and 3.03 per 100,000 to 8.56 per 100,000 and 2.55 per
100,000 in Japanese males and females, respectively. The United States showed sex—specific divergence, with male
ASDALYR slightly declining from 22.53 per 100,000 to 22.10 per 100,000, while female rates continued to increase
from 8.34 per 100,000 to 9.34 per 100,000. Conclusion The global disease burden of hypertensive nephropathy
attributed to high sodium diet remains inadequately controlled with significant national and gender disparities. Strict
sodium intake control represents a key potential intervention target for preventing hypertensive nephropathy.
Countries should adopt effective strategies from Japan's experience and develop precision—-based prevention and
control measures.

[ Key words] Hypertensive kidney disease; Sodium dietary; Global burden of disease; Disability—adjusted

life year; Predictive analysis
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Tab.1 Trends in ASMR and ASDALYR of hypertensive nephropathy attributable to high sodium diet in China, Japan,

and the United States, 1990—2021 (per 100,000)

—_— ASMR ASDALYR
1990 2021 EAPC(95%CI) 1990 2021 EAPC(95%CI)
2R
J5YEN 0.58 0.67 0.58 (0.53 ~0.62) 14.46 15.75 0.32(0.28 ~ 0.37)
Pk 0.80 0.93 0.62 (0.57 ~ 0.67) 19.19 2132 0.4 (0.39 ~ 0.48)
Ltk 0.42 0.48 0.37 (0.33 ~ 0.42) 10.72 11.00 0.06 (0.00 ~ 0.11)
i E
R 0.98 0.75 ~0.8(~0.87 ~ ~0.74) 24.42 18.65 ~0.80(—0.89 ~ —0.72)
Jitk 1.26 1.06 ~0.46(-0.54 ~ —0.37) 29.32 24.18 ~0.50(~0.59 ~ —0.41)
otk 0.8 0.54 ~1.35(-1.43 ~ -1.27) 20.67 14.04 ~1.26(-1.36 ~ —1.16)
HA
J5YEN 0.44 0.28 -1.72(-2.01 ~ —1.42) 9.98 5.85 -2.02(-2.26 ~ —1.79)
Titk 0.66 0.45 ~1.38(~1.65~ ~1.11) 14.63 9.41 ~1.71(~1.94 ~ —1.48)
Lotk 0.30 0.15 ~245(-2.75 ~ ~2.15) 6.67 3.02 ~2.84(-3.07 ~ —2.61)
EH
JSYEN 0.19 0.67 4.68(4.40 ~4.97) 4.15 14.42 4.72(4.38 ~5.05)
Fitk 0.28 1.01 4.93(4.63 ~5.24) 534 21.77 532(4.91 ~5.73)
Ltk 0.16 0.40 3.58(3.35~3.81) 3.48 8.19 3.19(2.97 ~ 3.41)
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Fig.1 Trends in ASMR and ASDALYR of hypertensive nephropathy attributable to high sodium diet in global, China,

Japan, and USA, 1990—2021
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Tab.2 Joinpoint regression analysis of hypertensive

nephropathy attributable to high-sodium diet in the

global, China, Japan and USA from 1990 to 2021

95%CI

Wi AAPC = W P
48k
FEXIN 0.28 0.21 0.34 <0.001™
B 0.34 0.25 044  <0.001"
Lk 0.08 0.02 0.13 <0.01"
T
SA -0.90 -1.04 -0.76 <0.001""
B -0.66 -0.9 -0.42 <0.001""
7Pk -1.26 -1.45 -1.07 <0.001"
EEN
RV -1.79 -2.10 -1.47 <0.001"
PERica -1.48 -1.79 -1.17 <0.001™
uE -2.54 -3.01 -2.06 <0.001"
%
FSXIN 4.16 3.83 4.50 <0.001™
B 4.66 422 510  <0.001"™
I 2.79 2.53 3.06 <0.001"

“P<0.01;""P<0.001,
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Fig.2 Joinpoint regression analysis of hypertensive nephropathy attributable to high-sodium diet in the global, China,

Japan and USA from 1990 to 2021
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Tab.3 Predicted ASDALYR ( per 100 000 ) for hypertensive nephropathy attributable to high sodium diet in global, China,

Japan and USA population from 2022 to 2036 (per 100,000)
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Fig.3 Predicted ASDALYR ( per 100 000 ) for hypertensive nephropathy attributable to high sodium diet in global, China,
Japan and USA population from 2022 to 2036 (per 100,000)
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