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Study on the association between weight—adjusted waist index and chronic

kidney disease in the middle—aged and elderly population in China

QIN Xiao-ying, LIANG Yan—yan, ZHU Yi-qiong, CHEN Kui-bing, WANG Huan-dong, YANG Jun-mei, LI Yan-ning
School of Public Health, Guangxi Medical University, Nanning, Guangxi 530021, China
Abstract: Objective To investigate the relationship between the weight—adjusted waist index (WWI) and chronic kidney
disease (CKD) among the middle—aged and elderly population in China. Methods This study included 5 630 individuals aged
45 and older who participated in the China Health and Retirement Longitudinal Survey (CHARLS) in 2011 and 2015. The
Cox proportional hazards regression model was employed to analyze the association between WWI, treated as a continuous
variable and categorized into quartiles, and the risk of CKD. Additionally, a restricted cubic spline (RCS) model was used to
explore the dose-response relationship between WWI and CKD. Results During the four—year follow—up, 187 participants
developed CKD, resulting in an incidence rate of 3.32%. After adjusting for all covariates, each unit increase in WWI was
associated with a 33% increase in the risk of CKD (HR: 1.33, 95%CI: 1.10-1.62). In the highest quartile of WWI, the risk of
CKD was 2.30 times greater compared to the lowest quartile (HR=2.30, 95% CI: 1.37-3.86). The RCS curve indicated a
nonlinear dose—response relationship between WWI and CKD (P, yniiner < 0.05). Conclusion There is a positive correlation
between WWI and the risk of CKD among the middle —aged and elderly population in China, exhibiting a significant
nonlinear dose-response relationship.
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Table 1 Basic characteristics of participants stratified by WWI quartile [M(Pss,Pys),n(%) ]

Q2(n=1407) Q3(n=1407)

JENTN Q1(n=1408) Q4(n=1408)
Ry (1071 ~11.20 em/ (11.21 ~ 11.74 e/ HIy i P
(n=5630) (<10.70 em/\kg ) Vi) Vi) (=11.75 em/Vkg )
AR (%) 58.0(51.0,64.0)  56.0(50.0,62.0)  56.0(50.0,62.0) 58.0(51.0,64.0)  60.0(54.0,67.0) 181.00  <0.001
51
L 2929(52.02) 401(28.48) 558(39.66) 808(57.43) 1162(82.53) 94028  <0.001
5 2701(47.98) 1007(71.52) 849(60.34) 599(42.57) 246(17.47)
s A
HAh 542(9.63) 110(7.81) 107(7.60) 110(7.82) 215(15.27) 68.77 <0.001
By 5088(90.37) 1298(92.19) 1300(92.40) 1297(92.18) 1193(84.73)
JE AT Hh
Wi 1908(33.89) 426(30.26) 469(33.33) 514(36.53) 499(35.44) 14.39 0.002
ekt 3722(66.11) 982(69.74) 938(66.66) 893(63.47) 909(64.56)
HERE
INZELLR 2585(45.91) 541(38.43) 535(38.02) 656(46.62) 853(60.58)
I 1278(22.70) 322(22.87) 341(24.24) 323(22.96) 292(20.74) 22512 <0.001
rheg 1203(21.37) 373(26.49) 358(25.44) 279(19.83) 193(13.71)
mh &L 564(10.02) 172(12.22) 173(12.30) 149(10.59) 70(4.97)
R
1 3373(59.91) 689(48.93) 733(52.10) 892(63.40) 1059(75.21) 250.79  <0.001
= 2257(40.09) 719(51.07) 674(47.90) 515(36.60) 349(24.79)
S
w 3417(60.69) 602(42.76) 735(52.24) 937(66.60) 1143(81.18) 50028  <0.001
= 2213(39.31) 806(57.24) 672(47.76) 470(33.40) 265(18.82)
CKD
w 5 443(96.68) 1384(98.30) 1367(97.16) 1356(96.38) 1336(94.89) 26.95 <0.001
2 187(3.32) 24(1.70) 40(2.84) 51(3.62) 72(5.11)
e (kg) 58.9(52.3,66.5)  57.3(51.3,63.8)  60.6(53.0,682) 60.1(53.0,68.0)  58.1(51.8,66.2) 73.22 <0.001
JEFE (em) 86.4(79.6,93.2)  77.0(72.4,82.4)  85.0(80.0,90.5)  89.0(83.2,94.5)  94.0(88.5,99.6)  2167.30 <0.001
BMI(kg/m? 23.6(21.3,26.1)  21.6(19.9,23.7) 23.4(213,257) 245(222,26.7)  25.1(22.8,27.7) 75442 <0.001
CRP(mg/L) 9.8(5.4,20.1) 7.9(4.5,16.1) 9.1(5.0,19.1) 10.4(5.7,21.9) 12.3(6.7,24.8) 13430  <0.001
B (m) 1.58(1.52,1.64)  1.63(1.57,1.68)  1.60(1.55,1.66)  1.57(1.52,1.62)  1.52(1.48,1.57) 120430 <0.001
LR molL,) 252.71 257.61 258.41 251.81 243.02 1033 —0001
(210.84,302.25)  (213.69,304.53) (213.64,307.87) (210.00,304.23)  (207.55,292.98)
IALEF(umol/L)  65.93(56.94,76.92) 69.92(60.93,79.91)67.93(58.94,77.92)64.93(55.94,75.92) 61.93(54.94,69.92) 25375  <0.001
BUN(mmol/L) 536(4.48,6.40)  5.46(4.56,6.54)  5.42(4.49,6.46) 533(4.46,637)  5.23(4.43,627) 16.64 <0.001
HDL-C(mmol/L) 127(1.04,1.53)  1.34(1.10,1.61)  1.27(1.04,1.55)  124(1.01,1.48)  1.22(1.01,1.47) 81.85 <0.001
LDL-C(mmol/L) 2.94(2.40,3.54)  2.84(2.29,338)  2.88(2.38,3.48)  3.02(2.44,3.59)  3.08(2.50,3.72) 64.87 <0.001
%515 (mmol/L.) 5.67(5.23,624)  5.59(5.15,6.07)  5.65(523,625) 5.68(5.26,625)  5.74(5.30,6.37) 44.87 <0.001
TG(mmol/L) 1.19(0.85,1.74)  0.99(0.74,1.45)  1.16(0.84,1.69)  1.23(0.89,1.85) 1.35(0.98,1.93) 233.09 <0.001
TC(mmol/L) 491(431,556)  4.74(4.19,537)  4.89(4.27,551) 4.96(4.39,556)  5.07(4.42,5.73) 80.35 <0.001

T WWI B H U743 )2 Q1.Q2.Q3.Q4 1Y [M (P, Pis) | 435024 1120 (10.70,11.74) .10.33 (10.00,10.54).10.97(10.85,11.09) ,11.45
(11.32,11.58)112.16(11.94,12.52) em/Vkg
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Table 2 Cox proportional hazards regression analysis of WW1I and CKD incidence [HR(95%CI)]

WWI I A4 R 1 R 2 R 3

HR(95%CI) P HR(95%CI) P HR(95%CI) P&
WWI 1.57(1.34~1.85) <0.001 1.41(1.16 ~ 1.70) <0.001 1.33(1.10 ~ 1.62) 0.004
01 1.00 1.00 1.00
02 1.68(1.01 ~2.78) 0.045 1.70(1.03 ~ 2.83) 0.040 1.64(0.98 ~2.73) 0.058
Q3 2.15(1.32~3.49) 0.002 2.04(1.24 ~3.34) 0.005 1.90(1.15~3.14) 0.012
04 3.05(1.92 ~4.85) <0.001 2.62(1.57 ~4.35) <0.001 2.30(1.37 ~ 3.86) 0.002
P tent <0.001 <0.001 <0.001

TE AL | BT AR A Atk R VAR S R 2 EAT T AR A D ) U8 s MY 3 AR 2 A SERI bk — DR TSI e R R A
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Figure 1 Dose—response relationship between WWI and CKD
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