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Longitudinal association between chronic kidney disease and the risk of

new onset knee osteoarthritis based on CHARLS data
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Abstract: Objective To investigate the longitudinal association of baseline chronic kidney disease (CKD) status and
estimated glomerular filtration rate (eGFR) levels with the risk of incident knee osteoarthritis (KOA) among middle—aged and
older Chinese adults, and to provide epidemiological evidence for the pathological crosstalk of the “kidney—bone axis”.
Methods This study utilized longitudinal data from the China Health and Retirement Longitudinal Study (CHARLS, 2011—
2018). A total of 4 182 participants aged 45 years and older, free of KOA at baseline and with complete covariate data, were
included. Missing data were handled using multiple imputation. The association between baseline CKD [defined as eGFR <60
ml/(min + 1.73m?)] and incident KOA was analyzed using Kaplan—Meier survival curves and multivariatble Cox proportional
hazards regression models. Restricted cubic spline (RCS) modeling was employed to examine the dose—response relationship
between eGFR levels and KOA risk. Subgroup analyses and lag analyses were conducted to verify the robustness of the
results. Results During an average follow—up of 4 years, the cumulative incidence of incident KOA was significantly higher in
the CKD group compared to the non—-CKD group (Log-rank P<0.001). Multivariable Cox regression analysis demonstrated
that, after adjusting for demographics, lifestyle factors, body mass index (BMI), and chronic comorbidities, baseline CKD
remained an independent risk factor for incident KOA [hazard ratio (HR) =1.82, 95% confidence interval (CI): 1.30-2.55, P<
0.001]. RCS analysis revealed no significant linear or non-linear dose-response relationship between baseline eGFR levels
and KOA risk in the total population (P for overall association =0.348), suggesting a pathological threshold effect of renal

function on KOA. Sensitivity analyses confirmed the robustness of these findings. Conclusion CKD is an independent risk
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factor for incident KOA among middle —aged and older Chinese adults, characterized by a potential pathogenic threshold

effect at an eGFR of <60 ml/(min - 1.73m?. Integrated management of joint health in CKD patients should be prioritized,

employing early screening to achieve comprehensive prevention and treatment of “kidney—bone/joint” comorbidities.

Keywords: Chronic kidney disease; Knee osteoarthritis; Glomerular filtration rate; Longitudinal cohort study; China Health

and Retirement Longitudinal Study
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Table 1 Baseline characteristics of CKD patients and non—CKD patients [(xxs), n(%)]

Ap HI (n=4 182) 4t CKD 41 (n=3 934) CKD 41 (n=248) Guitim o2 5 Pt
AR (%) 57.7 +8.77 57.5 £8.58 61.3 +10.69 -5.56 <0.001
531 1.10 0.293
Bk 2099 (50.2) 1966 (50.0) 133 (53.6)
T 2083 (49.8) 1968 (50.0) 115 (46.4)
B IR 471 0.030
@A 3810 (91.1) 3594 (91.4) 216 (87.1)
POy [ S /S 372 (8.9) 340 (8.6) 32 (12.9)
WS AR 150 3.50 0.062
AN I 2454 (58.7) 2323 (59.1) 131 (52.8)
WA 1727 (41.3) 1610 (40.9) 117 (47.2)
ARIPIR L 0.76 0.384
AN 2511 (60.1) 2369 (60.3) 142 (57.3)
i} 1 668 (39.9) 1562 (39.7) 106 (42.7)
AHIKF 2.08 0.555
XH 1061 (25.4) 1002 (25.5) 59 (23.8)
I 1607 (38.4) 1504 (38.2) 103 (41.5)
rhg 975 (23.3) 924 (23.5) 51 (20.6)
[V 539 (12.9) 504 (12.8) 35 (14.1)
JEAEHL 0.98 0.323
At 2 677 (64.0) 2526 (64.2) 151 (60.9)
Wi 1505 (36.0) 1408 (35.8) 97 (39.1)
BMI 481 0.186
EH 2235 (62.9) 2119 (63.2) 116 (58.3)
IRENTES 204 (5.7) 187 (5.6) 17 (8.5)
T 950 (26.7) 891 (26.6) 59 (29.6)
JIEL e 164 (4.6) 157 (4.7) 7(3.5)
I35 8l 0.66 0.718
IR R 482 (28.3) 451 (28.1) 31 (31.3)
GG R 192 (11.3) 180 (11.2) 12 (12.1)
= T R 1029 (60.4) 973 (60.7) 56 (56.6)
PR A (Fh) 33.19 <0.001
0 2079 (49.7) 1995 (50.7) 84 (33.9)
1 1229 (29.4) 1147 (29.2) 82 (33.1)
=2 874 (20.9) 792 (20.1) 82 (33.1)
eGFR[ ml/(min+1.73m?) | 93.43 +14.12 94.50 +12.63 76.57 2291 12.13 <0.001

VE: " FORAIB BRI RS ¢ K36 s AR LEECR AT 2 i s P<0.05 Fm 22 A et i o



- 1546 -

AT 22 2026 4545 53 %45 93 Modern Preventive Medicine, 2026, Vol. 53, NO. 9

2.2 CKD 5#7 % KOA ) Cox @247 WK 1 Fr
7~ , Kaplan— Meier {14k 7~ , CKD 418 & KOA 21
ERREEETAE CKD 41 (Log-rank P<0.001). Cox
BTN, FESE TR R G (B 3),
CKD 15J&#7 & KOA fy3 7 fG 6 R & (HR=1.82, 95%
CI: 1.30 ~2.55,P<0.001), W3 2.

2.3 eGFR R-TF 5 KOA RFe#y /& — R K% &
RCS Zr#Hr s, BRI &R 5 24k eGFR 5k
KOA JRURS A DL 55 35 i 48 A G I (Rt 34 P= 0348,
LNk P=0.479), WLIE 2. 2563 2 B8 R48R B Y RexT
KOA 795 FA 52 i 52 B0 o5 BRI (28 07, B4 B )y fi
TR IGRZWFRME [eGFR<60ml/ (min+1.73m?) ]
Bf, A2 i e S 3 T O 5 T XU <

2.4 masH AR BN, EAFFR (<
60 % /=60 %) MER| BMI 4320 S W K 4B 36 7
KArZH,CKD 5 KOA ByCHT M A —% ., &2 H
TEMR S o, & )2HERYE CKD Z R EACh.
YER (32 5. PAEY KT 0.05), %8 CKD % KOA Ay

SR AE A R R AR o B R AR A . W
K3,

5348 == 3E CKD (3£4) =+ CKD (EE%%)

03 r
02 f
M P =0.000 18 .
. |
: i
B 01 f S e
|
1
r
I =
0.0
0 20 40 60 80
bEisETE] ()
Number at risk
3F CKD (32£) 3934 3898 3764 3710
CKD (H2£%) 248 244 222 218
EisETE (B)

Bl 1 CKD 5% KOA ) K-M A7k
Figure 1 Kaplan—Meier survival curve for CKD and new—onset

KOA

&2 CKD 53¥i% KOA XU SREREY Cox HUA XS 81U 73

Table 2 Cox proportional hazards regression analysis of the association between CKD and the risk of incident KOA
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