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Abstract: Objective The aim of this study was to investigate the association between relative fat mass (RFM) and the risk of
arthritis in middle—aged and elderly Chinese adults. Methods A cross—sectional analysis was performed using 2011 CHARLS
data and included a total of 12 921 participants, including 6 144 males (47.55%) and 6 777 females (52.45%), with a mean
age of (59.49 + 9.60) years. Multivariable logistic regression and restricted cubic splines (RCS) were used to analyze the
cross —sectional association between RFM and arthritis. A total of 8 350 middle —aged and elderly people who were not
diagnosed with arthritis in the 2011 cross—sectional study were included in the longitudinal study and followed up until 2018.
Kaplan—Meier curves, multivariable Cox proportional hazards regression models, and RCS were used to analyze the longitudinal
association between different baseline RFM levels and the risk of incident arthritis in 2011. Meanwhile, the consistency of
this association in different population subgroups was assessed by subgroup analysis, and sensitivity analysis was used to
verify the stability of the model results. Results In the cross—sectional study, multivariable logistic regression analysis showed
that higher RFM was associated with an increased risk of arthritis after adjusting for confounders (OR=1.02, 95% CI: 1.02-
1.03). Middle-aged and older adults in the Q3 (OR=1.30, 95% CI: 1.15-1.48) and Q4 (OR=1.60, 95% CI: 1.40-1.82) groups
had a higher risk of arthritis compared with the first quartile (Q1). In the longitudinal study, a total of 916 individuals were
first diagnosed with arthritis during the follow—up period. Multivariable Cox regression analysis showed that higher RFM was
associated with an increased risk of incident arthritis after adjusting for confounders (HR=1.02, 95% CI: 1.02-1.04). The risk
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of incident arthritis was significantly higher in the Q4 group (HR=1.56, 95% CI:1.23-1.98) compared with Q1. Subgroup

analysis showed no significant interactions between RFM and each subgroup variable. The results of the sensitivity analysis

were generally consistent with the conclusions of the primary analysis. ROC curves showed that RFM had a better diagnostic

efficacy for arthritis than obesity indicators such as BMI. Conclusion Higher levels of RFM are associated with an increased

risk of arthritis in the middle—aged and elderly Chinese population, paying attention to RFM levels may help in the early

identification of populations at risk for arthritis, providing new insights for disease prevention and intervention.
Keywords: Arthritis; Relative fat mass; Middle—aged and elderly; China Health and Retirement Longitudinal Study (CHARLS)
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Figure 1 Flowchart of participants selection
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Table 1 Comparison of baseline characteristics between arthritis and non—arthritis populations in 2011 [ (x =), n(%) ]
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(%) 59.49 +9.60 59.10 £9.78 60.20 £9.23 -6.34 <0.001
RFM 3273 £ 8.64 32.11+8.54 33.87 £8.70 -11.15 <0.001
BMI(kg/m?) 23.46 +3.90 23.40 +3.88 23.57 +3.94 222 0.026
B (em) 158.11 = 8.63 158.96 = 8.60 156.56 + 8.46 15.23 <0.001
1A (kg) 58.84+11.71 59.32+11.75 57.94+11.58 6.41 <0.001
JEEFE] (em) 8530 +10.18 85.24 +10.07 85.42 +10.38 -0.96 0.336
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AR 153.62 <0.001
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JE A b 1.00 0317
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i 11 436 (88.51) 7 373 (88.30) 4063 (88.89)
BMI 432k 5.35 0.069
IEH Y 6 839 (52.93) 4 482 (53.68) 2357 (51.56)
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Table 2 Association between RFM and arthritis risk based on multivariable logistic regression analysis

- T 1 T 2 RER 3
OR (95%ClI) PAE OR (95%CI) PAH OR (95%CI) PAE

RFM 1.02 (1.02 ~ 1.03) <0.001 1.02 (1.02 ~ 1.03) <0.001 1.02 (1.02 ~ 1.03) <0.001
RFM Q

Q1 (Reference) (Reference) (Reference)

Q2 1.02 (0.91 ~ 1.13) 0.782 1.05 (0.94 ~ 1.16) 0.394 1.04 (0.93 ~ 1.16) 0.512

Q3 1.29 (1.16 ~ 1.43) <0.001 1.30 (1.17 ~ 1.45) <0.001 1.30 (1.15 ~ 1.48) <0.001

Q4 1.67 (1.50 ~ 1.85) <0.001 1.61 (1.45~ 1.79) <0.001 1.60 (1.40 ~ 1.82) <0.001

TE AR 1 AT HEAT AR A S AR 2 PR AR i SRR OO B AL AU 3 AR 2 RO SEA B IR TR AL R R O s 1l

i DRI LS 58

2.2.2 RFM 52X R &I AEH) RCS 0t RH
RCS MIZHRFE RFM 5 5G4 R RS Z M A 7 i - J
NGRS A R, REM 55 2G5 48 &0 U A7 S 2%
AIAEZRAE: IR (P 4y <<0.001, P s =0.016) . VLI 2.,
2.3 HE3HE RFM L5372 X JORFe 6 X B 54T
231 X RERAZR FEREUIIEIE 916 & 2AE
ANBEERIZW R KT, RAEFHR 10.97%, Hrh
RFM Q1 ZH.Q2 £H .Q3 41 .Q4 43 4 182,205,233
1296 1l o AR F 0 R 2.18% \2.46% \2.79% .
3.54%, Kaplan—-Meier SRk ML 50T R, B
B 177 B (] AR RE 4, 4 A A9 R G T 9 RBUR A R L ]
B ETHEd, HamzEREAS 7 E L (log-rank
P<0.05), VLKA 3,

.
*[ P for overall<0.001
P for nonlinear = 0.016

in

OR(95%CI)

0 10 20 40 50 60

$HX¢HEH7‘7%RFM)
B2 REM 5507 MU R — S e
Figure 2 Dose—response relationship between RFM and arthritis

risk
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Figure 3 Comparison of the cumulative incidence of incident

arthritis across RFM levels
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Table 3  Association between RFM and incident arthritis risk based on multivariable Cox regression analysis

1l A AL 2 A 3
OR (95%CI) P{H OR (95%CI) PH OR (95%CI) P

RFM 1.03 (1.02 ~ 1.03) <0.001 1.03 (1.02 ~ 1.03) <0.001 1.02 (1.01 ~ 1.04) <0.001
RFM Q

Q1 (Reference) (Reference) (Reference)

Q2 1.14 (0.94 ~ 1.40) 0.185 1.15(0.94 ~ 1.41) 0.165 1.09 (0.89 ~ 1.33) 0.428

Q3 1.28 (1.05 ~ 1.55) 0.013 1.29 (1.06 ~ 1.57) 0.013 1.26 (1.00 ~ 1.59) 0.052

Q4 1.70 (1.41 ~ 2.04) <0.001 1.68 (1.38 ~ 2.03) <0.001 1.56 (1.23 ~ 1.98) <0.001
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Figure 5 Subgroup analyses of the association between RFM and

incident arthritis risk
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Table 4  Sensitivity analyses of RFM and incident arthritis risk

- T 1 T 2 BiR 3
HR (95%CI) PAE HR (95%ClI) PAE HR (95%CI) PAH

RFM 1.03(1.02 ~ 1.04) <0.001 1.03(1.02 ~ 1.04) <0.001 1.03(1.02 ~ 1.04) <0.001
RFM Q

Q1 (Reference) (Reference) (Reference)

Q2 1.19(0.92 ~ 1.55) 0.179 1.19(0.92 ~ 1.54) 0.193 1.09(0.84 ~ 1.42) 0.507

Q3 1.35(1.05 ~ 1.73) 0.020 1.45(1.12 ~ 1.87) 0.005 1.45(1.07 ~ 1.95) 0.015

Q4 1.88(1.48 ~2.38) <0.001 1.93(1.51 ~ 2.47) <0.001 1.81(1.33 ~ 2.46) <0.001
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Figure 6 Analysis of the diagnostic efficiency of RFM, BMI, WC,
and WHiR for arthritis
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