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Abstract: Objective To evaluate the associations between physical frailty and the risk of epilepsy based on the UK
Biobank (UKB) database. Methods

exposures from the baseline data were collected from 2006 to 2020, which included weight loss, exhaustion frequency,

A total of 368,857 target participants were selected from the UKB database. Five

weakness, physical inactivity and slow walking speed. New epilepsy incidents during the follow-up period were further
obtained. COX proportional hazards regression models were applied to evaluate the hazard ratio (HR) and 95% confi-
dence interval (CI) of frailty phenotype with the risk of epilepsy after adjusting for age, gender, race, education level,
family income, smoking status, alcohol status, cerebrovascular diseases, dementia, head injuries, brain infections and
alcohol-related disorders at baseline. Propensity score matching was applied as supplementary analysis. Mendelian ran-
domization (MR) analysis was conducted using genetic instrumental variables (IVs) selected from genome-wide asso-
ciation study ( GWAS) data, including inverse variance-weighting (IVW ) method, MR-Egger method, weighted
median (WME) method, simple mode (SM) method and weighted mode ( WM) method. Sensitivity analysis was per-
formed to verify the robustness of results. Results The cohort analysis revealed a significant association between physi-
cal frailty and the risk of epilepsy after adjustment for potential confounding, with an HR (95%CI) of 1.72( 1.44-
2.05), P<0.001. Results after matching were consistent with the main analysis. IVW method (OR=1.99, 95%CI;
1.21-3.28, P=0.007) and WME method (OR=2.24, 95%CI; 1.12-4.46, P=0.022) indicated a positive correction
between genetically determined frailty index and epilepsy risk. Sensitivity analysis confirmed the absence of heterogeneity
and horizontal pleiotropy. Conclusion Physical frailty may contribute to the development of epilepsy. These results

help to explore the etiology and pathogenesis of epilepsy, and provide evidence for clinical epilepsy treatment and

prevention strategies.
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Figure 1 Association of frailty status, frailty indicators, and frailty scores with epilepsy in the UKB

A Association of frailty status and each indicators with epilepsy; B: Association of individual frailty indicators with epi-
lepsy when the five indicators are mutually adjusted; C: Association of frailty scores with epilepsy; D: Linear relation-

ship between frailty scores and epilepsy.
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Table 4 Basline characteristics of the matched sample

F4 o PUBCHEAR R HELRRE

M AH 8 ;
AU (n‘:\3j3\ Eﬁs) (nikf ig) (nfj 328) X P
Rk, % 56.42+7.84 56.40+7.86 56.44+7.82 0.45 0.650
P 1.02 0.312
ks 22 401(66.17) 11245(66.43) 11 156(65.90)
% 11 455(33.83) 5683(33.57) 5772(34.10)
e 2.05 0.563
HA 30 494(90.07) 15274(90.23) 15 220(89.91)
RIZIPN 1492(4.41) 733(4.33) 759(4.48)
E YN 973(2.87) 468(2.76) 505(2.98)
HAlh 897(2.65) 453(2.68) 444(2.62)
ZHEBRE 0.08 0.778
REELF 23331(68.91) 11 678(68.99) 11 653(68.84)
KERLL T 10 525(31.09) 5250(31.01) 5275(31.16)
FRET- I 0.94 0.816
ik 26 050(76.94) 13 043(77.05) 13 007(76.84)
h 4100(12.11) 2058(12.16) 2042(12.06)
= 763(2.25) 380(2.24) 383(2.26)
AR 2943(8.69) 1447(8.55) 1496(8.84)
W AR 15 0.33 0.848
MR 13 349(39.43) 6 687(39.50) 6 662(39.35)
LR 15 819(46.72) 7915(46.76) 7 904 (46.69)
EEYif 4688(13.85) 2326(13.74) 2362(13.95)
PRI 3.87 0.144
A 2453(7.25) 1206(7.12) 1247(7.37)
Dz if 2551(7.53) 1320(7.80) 1231(7.27)
By} 28 852(85.22) 14 402( 85.08) 14 450( 85.36)
I it 45 3.55 0.059
7:'? 33137(97.88) 16 594(98.03) 16 543(97.73)
2 719(2.12) 334(1.97) 385(2.27)
TIPS 0.64 0.423
7 33 842(99.96) 16 923(99.97) 16 919(99.95)
2 14(0.04) 5(0.03) 9(0.05)
SIS i 231 0.128
i 33349(98.50) 16 692(98.61) 16 657(98.40)
b= 507(1.50) 236(1.39) 271(1.60)
i P e 0.26 0.607
i 33 822(99.90) 16 913(99.91) 16 909(99.89)
= 34(0.10) 15(0.09) 19(0.11)
TR AH B 0.02 0.888
7 33396(98.64) 16 700( 98.65) 16 696(98.63)
2 460(1.36) 228(1.35) 232(1.37)
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Table 5 Allele frequency of SNP and the association strength of effect alleles with frailty index and epilepsy

SNP EA OA EAF R ]
B SE P In(OR) SE P
1510891490 C T 0.592  -0.019  0.003 2.00x107 -0.046 0.019 0.017
1512739243 C T 0.221 -0.024  0.004 1.28x107° -0.052 0.020 0.011
151363103 C T 0.380  -0.019  0.003 2.23x107 -0.004 0.019 0.829
1517612102 C T 0.593 0.019  0.003 2.85x10°" 0.009 0.018 0.620
12071207 C T 0.478 -0.019  0.003 1.47x107 0.003 0.019 0.854
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Figure 2 MR results of frailty index and epilepsy
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Figure 3  Sensitivity analysis results

A: MR scatter plot of frailty index and epilepsy; B: Funnel plot of sensitivity analysis; C: Leave-one-out plot of sensi-

tivity analysis.
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