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Analysis of the role of frailty in the association between grip strength

and cognitive function in community — dwelling older adults
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Abstract: Objective To explore the mediating role of frailty between grip strength and cognitive function in community —
dwelling older adults and the moderating effect of age. Methods A convenience sample of 818 community — dwelling older
adults was recruited from Qixia District, Nanjing, Jiangsu Province, between July and August 2024. Cognitive function was
assessed using the Beijing version of the Montreal Cognitive Assessment (MoCA) , frailty status was assessed using the FRAIL
Scale (The FRAIL Scale, FRAIL), and grip strength was measured using an electronic handgrip dynamometer. Moderated
mediation analysis was conducted using PROCESS 4.1 ( Model 4 and Model 59 ). Results  Grip strength was negatively
correlated with frailty scale scores (r= -0.252, P <0.001) and positively correlated with cognitive function scale scores (r =
0.216, P <0.001). Frailty partially mediated the association between grip strength and cognitive function, with a mediation
effect of 0. 014 (95% CI . 0.006 —0. 024 ) , accounting for 21. 9% of the total effect. In the age — moderated mediation model ,
the interaction terms for the first path (grip strength x age group—f{railty) and the second path (frailty x age group—cognitive
function) were both significant (both P <0.05). Conclusion  Grip strength influences cognitive function indirectly through
frailty, and this mediation pathway is moderated by age. Early screening for frailty and age — specific interventions should be
emphasized to preserve cognitive function.
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Table 1 General demographic characteristics of the study subjects
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FRAIL 734y

A B% (% ) (xz3) t/F A8 PE (x+s) t/F 8 P{H
AR (%)
60 ~69 324(39.6) 25.65 +8.938 9.615 <0.001 0.27 £0.537 19.118 <0.001
70 ~79 404(49.4) 24.42 +8.799 0.52£0.823
=80 90(11.0) 21.10£7.792 0.73 +0.872
51
5 248(30.3) 31.34 £9.419 16.799 <0.001 0.35 £0.650 -2.359 0.019
ks 570(69.7) 21.59 +6.701 0.48 £0.780
ScAbRRRE
I 312(38.1) 22.04 +8.299 14.677 <0.001 0.66 +0.883 15.659 <0.001
i 322(39.4) 25.98 +8.760 0.35 £0.635
st 153(18.7) 25.97 +9.012 0.27 £0.596
KERLL L 31(3.8) 27.87 +8.567 0.13 £0.341
JEARTS
I 155(18.9) 23.24£9.296  -2.049 0.041 0.60 0. 827 2.912 0.004
SEINGiE 663(81.1) 24.85 +8.712 0.41 +0.721
HIBA(J8)
<3000 525(64.2) 23.68 +8.787 10. 120 <0.001 0.53 £0.823 10.590 <0.001
3000 ~5 000 225(27.5) 25.41 +8.538 0.30 £0.573
>5 000 68(8.3) 28.36 +9.094 0.24 +£0.461
RO M i
K7 THE 388(47.4) 23.00 =8.259 11.522 <0.001 0.56 £0.835 8.729 <0.001
i 71 T AR 120(14.7) 25.98 +8.549 0.32 +0.580
LAl AE ey 310(37.9) 25.92 +9.352 0.35 £0.660
AR 1% (% ) MoCA 843 (x £5) i/ F{H P14
(S
60 ~69 324(39.6) 23.39 +4.341 14.289 <0.001
70 ~79 404(49.4) 22.01 +4.515
=80 90(11.0) 20.90 +4.958
il
7 248(30.3) 23.17 +4.226 3.024 0.003
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ik 1 TAE 120(14.7) 24.91 +3.678
ki SR S 5 T AR 310(37.9) 23.26 +3.999
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Table 2 Correlation analysis between cognitive function, frailty,

and grip strength(r)
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Table 3 Variable assignment status
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Table 4 Test of the mediating effect of frailty on the relationship between grip strength and cognitive function
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B SE t B SE t B SE !
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F 42.998 17.326 40. 406

U sa F5 P <0.001;b 75 P <0.01,
RS AR ) SHINRINREC R B A 28O0 Bootstrap 46
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Table 5 Bootstrap test of the mediating effect of frailty on the
relationship between grip strength and cognitive
function
T BB (95% CT) et BNE
=¥ A 0. 064 (0. 028 ~0.101) 0.019
RN 0.050(0.013 ~0.087) 0.019 78. 1
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Table 6 Test of the moderating effect of age on the relationship between grip strength and cognitive function

— —
B A ; f“;? t ; wﬂf e t
=N -0.005 0.005 -1.144 0.047 0.026 1.822
70 ~79 % 0.641 0.157 4.088¢ 0.433 0.931 0. 465
=80 % 1.281 0.246 5.200° 0.407 1.719 0.237
B S x70 ~79 % -0.019 0. 006 -3.220" -0.003 0.033 -0.095
&1 x =80 % -0.042 0.011 -4.005¢ -0.017 0. 066 -0.262
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Fig.1 Moderated mediation model of age on the relationship between grip strength and cognitive function
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Fig.2 Moderating effect of age on the relationship between grip

strength and frailty
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Fig.3 Moderating effect of age on the relationship between frailty

and cognitive function
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