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Abstract

Objective: To explore the relationship between grip strength and arthritis in Chinese elderly and to
investigate the potential influencing factors of arthritis development. Methods: Using the data from
the 2015 China Health and Retirement Longitudinal Survey (CHARLS), multivariate logistic regres-
sion analysis was adopted to analyze the relationship between standardized grip strength (normal-
ization of grip strength and body weight) and arthritis. Restricted cubic splines (RCS) are used to
visualize the dose-response relationship between standardized grip strength and the risk of arthri-
tis. Result: Among the 3258 arthritis patients, the risk of arthritis decreased with the increase of
standardized grip strength. RCS analysis showed that there was a linear negative correlation be-
tween standardized grip strength and the risk of arthritis (P overall < 0.0006, P nonlinearity =
0.0818), and a standard grip strength > 0.49 was determined as the protective threshold for arthri-
tis. Conclusion: This study shows that among adults aged = 60 years, there is a linear negative cor-
relation between standardized grip strength and arthritis, and grip strength is a protective factor
for arthritis. This indicates that maintaining high muscle strength may reduce the risk of arthritis
in the elderly.
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Figure 1. Subject selection flowchart
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Table 1. Baseline data of the patients

F 1 BEMELEIE

FRAEALIR J) =5 5

REME Total (n = 6931) Low (n = 2361) Middle (n = 2309) High (n = 2261) P
P <0.001
gy 3464 (49.98%) 1839 (77.89) 1196 (51.8) 429 (18.97%)
5 3467 (50.02%) 522 (22.11) 1113 (48.2) 1832 (81.03%)
sy <0.001
& 5557 (80.18%) 1739 (73.66) 1887 (81.72) 1931 (85.4%)
% 1374 (19.82%) 622 (26.34) 422 (18.28) 330 (14.6%)

FRAELL IR ) 0.49 [0.4, 0.59] 0.36 [0.3, 0.4] 0.49 [0.46, 0.52] 0.64 [0.59, 0.71] <0.001
BMI 23.1[20.71, 25.66] 24.88[22.24,27.59]  23.27[21.11,25.43] 21.44 [19.61, 23.46] <0.001
BMI <0.001

HES R 565 (8.15%) 103 (4.36%) 160 (6.93%) 302 (13.36%)
1 EIE 4239 (61.16%) 1104 (46.76%) 1461 (63.27%) 1674 (74.04%)

B R 2127 (30.69%) 1154 (48.88%) 688 (29.8%) 285 (12.61%)

HE <0.001

KERLL L 478 (6.9%) 87 (3.68%) 182 (7.88%) 209 (9.24%)

Bl 964 (13.91%) 226 (9.57%) 333 (14.42%) 405 (17.91%)
N 1655 (23.88%) 454 (19.23%) 549 (23.78%) 652 (28.84%)
XE 3834 (55.32%) 1594 (67.51%) 1245 (53.92%) 995 (44.01%)
W 67 (63, 72) 68 (64, 75) 66 (63, 72) 66 (62, 70)  <0.001
aa <0.001
60~69 4429 (63.9%) 1306 (55.32%) 1508 (65.31%) 1615 (71.43%)
70~79 1993 (28.75%) 787 (33.33%) 647 (28.02%) 559 (24.72%)
>80 509 (7.34%) 268 (11.35%) 154 (6.67%) 87 (3.85%)
o I <0.001
2 2749 (39.66%) 1171 (49.6%) 921 (39.89%) 657 (29.06%)
% 4182 (60.34%) 1190 (50.4%) 1388 (60.11%) 1604 (70.94%)
B PR <0.001
2 772 (11.14%) 360 (15.25%) 250 (10.83%) 162 (7.16%)
% 6159 (88.86%) 2001 (84.75%) 2059 (89.17%) 2099 (92.84%)
I g <0.001
2 1363 (19.67%) 605 (25.62%) 470 (20.36%) 288 (12.74%)
% 5568 (80.33%) 1756 (74.38%) 1839 (79.64%) 1973 (87.26%)
WA <0.001
& 3307 (47.71%) 654 (27.7%) 1029 (44.56%) 1624 (71.83%)
%5 3624 (52.29%) 1707 (72.3%) 1280 (55.44%) 637 (28.17%)
e} <0.001
& 3248 (46.86%) 770 (32.61%) 1081 (46.82%) 1397 (61.79%)
%5 3683 (53.14%) 1591 (67.39%) 1228 (53.18%) 864 (38.21%)
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4.2. FRENENSXTRZERXFH

TE3E 2 RFERSR AR AL IR 11 5 e R 19 OR M195% CI t, 7E— o AR s b, 4hrukAk
BIUEESME AT BN, ARdEE 520 R R E W FAARDE . BAACONPRHEIL IR F A8 n— AN s,
RS 4 1 XU PR 52% (OR: 0.48; 95% CI: 0.31,0.73). 4 Kibndifbiz 10 E N =3 R B 5, EMRHR 3
o, AR HEALE T 2E DG 28 1 XU PLARAR AL 7720 PR 19% (OR: 0.81; 95% Cl: 0.70, 0.93). 4535
B, IR R EE R R, JHERE G, EOC R AR K. 14 2(a) AT AL &
ZHTHIBRHEIL IR ) 5T R R B 200 NIARIAR R )G, brEtbi D 5T R E R R, H
2(b)FR IATE 56 A K2 IE B AR AEALAR ) 5 0615 R 2 AR R - RV CR(P B4k < 0.0006, P IF
2 =0.0818). brdEAGIE 712 0.49 B (11l 5B A B o S B0 TT 28 XU (1 OGS s TR 3%, Al AL 771
T BRE ARG SRR 2 BT . FRUEIGIR J K T G BRE I OG0 8 WU 52 R ks, BRIk, Aritk
AR I3/ T 0.49 I, RHTRINAIRHR 2 ETHES.

Table 2. The association between standardized grip strength and arthritis

2. FEWIE NS KT KB KEX

i A 2 A 3
FRUEALR S OR  95%ClI P OR  95%ClI P OR  95%ClI P
WAL H =4l 024 0.18,0.33 <0.001 0.44 0.29,0.67 <0.001 0.48 0.31,0.73 <0.001
ik - -
el 0.76 0.67,0.85 <0.001 0.85 075096 0011 086 0.76,098 0.021
= 061 055069 <0001 078 067,091 0001 081 070,093 0.004

E: OR: LLMEtL, 95% Cl: 95%E(FIXIAl. B 1. AHBEIAEE, AL, B 2. xR, 1Al S, &
B+ BMI KIS HEATRLIE; B2 3: Xy Ph AR B HEAT AL IEAZIE -

arthritis

P-Overall<0.0001
P-Nonlinear=0.0393

N

Grip=0.49 |

OR (95%Cl)

0.00 0.25 0.50 0.75 1.00
Grip
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Figure 2. Restrictive cubic spline analysis

E 2. REME=REFZR S

5. i71ig

AW T T T AR AR JI RIS 9 Z MR R, 45 R B oRbRIEA IR 71 5 5675 9 R IR 1 FUAH %,
R FE R T AR MR RS, XA SR R th R 1 AU e . JF Hosbr ek i 2 - 0T %
1 RS AR AL A J L PRI . X R B4R J7 38 5 5 5615 28 ARG PR R 35 A 0GB AR J00) 9674 4 Skl
AP 1M RCS M RRMW, prkibiE 15T RN RENLEXR, X—g R iR, HEIAL
SRR BT TR B AE G 0T AR A T SR TE 3 S N B R AT DR 48 (OA) 5 LAk /b i
(2% A R AR 775 OA IR 235 Ok, HLAR 734 e OA XU FEAIR[16] . 725 [ 1) 2 4 N B it 7T
BB ST RIICR T, RIS REF AR DIREBIC T IER A, HAXE RS T R E
FURHI[17]o TELNF MR R AT RQIA)T, 18 I1IE 5 EiENTE . Hk 2 M R IIEMSE, SEFERERE
AR ARDC[18] 0 IX KB I 0T DIVE Y A B i& sl Bl ARV S ML TR 7. RA B3 14E
IR A%, HIR AR 58 AR T LRI R AMSE, SHmIEshtE. Bomi e 2554
[19]. IXKHEH RA B FIERR ). 28 HINREFRIG A /4845 . Doko % A RITE RA B#F T, H
T ETN /SR 8, B KR IR, T8 ReLF[20]. BEAME RA B IR LA KB, B 4555715 (MCP)
M7z i B 4R ) BRARAE D5 [21] . IR IBE AL AR B T 1R 1M s K S 0 R F M ThRE 2 M 5 R VM
Ko BIHATALL, BIIFERKR L O EVEL T & B & T Ihaentr £[22].

BRI R —FpEE T AR, RA EENUAITHRE N B 576 2h Mg inAH 5¢
[23]. K% ATE KOA IR, WIR/AES KOA ZIAFERFMERE KR, HER KOA K 2L
PIB/DIE[24] . LA 05 T BEANSOR LRI AN E 1) 32 BERRAE, B A N2 S5 OA M ZE R ER . JIA
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RN S SEOTRE MRS, I ST BB AR [25]. 78 B KOA RS rh i I DY Sk L 24 2% 5
RECH B R IRA, X PRI ZESE 2 OA KA Gk K % [26]. HLok, 7E4%K OA HiY
TR PR ZH 2R i 58 A DR - 036, S A 9OE R Gu oA, AT 75 S LR R OG5 R A A 4 R
IYRIITRERERS, IR SRR A B IR [27]. OA B i * TH & 1) TNF-a Al IL-6 [28] 7] LA
O B A MR A P R A% TR T -B (NF-<B) il 5 2 5 OA IRJFRHLE], SERE MMM BE
Jf 403 5T (ECM) P AN R R B D BERE S [29]-[31] . Tuttle 25 A FIHIF 5t 2 W i 7K S R4 5 2R bR 4 10
5 EAR AL F AL B S A 5 [32] o IR EEUEHE 0 R LA S B 1 RG-S OA IR I HLAIAH G .

AH TS ) CHARLS 4 e 1) 1) 45 1 75 159 2 00 K FEARSR HET 041, Rt n b B 25 AR
JIRGRATR IR . AR T BEAE CAVE 5 NFEA B RIWEIT,  AHE TR A B 2 5 N BERFAE 4 0 B st
B, HIR, SEG0 g SR, A OEE ) SR E T IA B, MR “hRuEfbiE
717 X a et . ZARAR @ T BRI XL T E T, SR v S R A N AL LA )
HACE, NI R TR A 1% S50 A, FA1ES £ A& logistic [RIARIF & - M
KEDB) TARAEALIE 715 5671 2 BRI GAHRHIRPE R R, 18 7707 DI IA A2 55T R ML R R R
X REAE I T IR — 30 SR, AW FASRAFAE — e fRIR M. B, AWFFEET CHARLS %4 B (1) %
T 9 AN AL AT 40 73 (W1 OA T RA). T OA 5 RA 7E R ALHI (I OA LUBATHERI A 3,
RA 4y B Gy M 9RE) FIE R R 25 (4 OA 5 ikd . IEREARDG, RA Higifh. WRHOCHCTE i) FAFE 3% %
5, H CHARLS PAZIH =k NBE o U (OA TR B ), B4 R TR 2 ik OA ¥
WRRFE, FEOG RA BUHAB ST 20 8 (1 I MEHE W A7 ARV TE Ay o LUk, ARWF S N BEWT I 7L, ik
WER N5 RTRZEMHERK R Joh, KT R R B L m BN, 252 3R 2 15
M, P R BRI ) W, a4 RIE R ZE . HFFFXIANS60 & NBE, Toik gz 7%
TR IR 98 AR (1 5210

6. D&

B2, fEPEBEARERIERZENT, B bR E IR 775 BUR A OGRS A%, BATHEN
BHRKTROBS R RL o XK, NEFANRTRIGT . FHBBIEAE 1TH0 A

B
BB L (VR AR B A SO B R R LI B R
EEUH

P PEBEST TR B AT R R E - EUSE SR bR 7] JAK HIIFEG 7 R 1 ¢ T
Je 243 HT(S2022075) s | BRST PARIE BRI R S R IE - KGR P HEE B R S i
58 FH(S2021106).
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