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A Two Sample Mendelian Randomized Study on Low Grip Strength and Systemic Epilepsy

TAN Zhaolin, MA Xiaoman
China Basketball College of Beijing Sport University, Beijing, 100084, China

Abstract: Background: low grip strength, as a health indicator, has been widely used in recent years to evaluate muscle strength and
physical fitness, and is closely related to various health problems such as fracture risk, cardiovascular disease, and muscle atrophy.
However, the causal relationship between low grip strength and epilepsy, especially the pathogenesis of systemic epilepsy, has not been
fully studied. Epilepsy, as a neurological disorder, has a significant impact on patients' daily lives. Therefore, revealing the potential
role of low grip strength in the onset of epilepsy is of great significance for public health and clinical treatment. Method: this study
used bidirectional two sample Mendelian Randomization (MR) analysis, literature review, and logical analysis to explore the causal
relationship between low grip strength and systemic epilepsy. By summarizing data through genome-wide association studies (GWAS),
low grip strength and systemic epilepsy related data were selected as the research objects. Strong correlated single nucleotide
polymorphisms (SNP) were used as instrumental variables, and the causal effects of the two were evaluated using an inverse variance
weighted (VW) model. Further evaluate heterogeneity through Cochran's Q test, use MR-gger intercept term and MR-PRESSO test
for pleiotropy, to ensure the robustness and reliability of the results. In addition, sensitivity analysis was conducted using the leave one
method to verify the consistency of the results. Result: the research findings indicate a significant positive causal relationship between
low grip strength and systemic epilepsy. The odds ratio (OR) of the inverse variance weighted (IVW) model is 1.489, with a 95%
confidence interval of 1.003 to 2.210, P=0.048, Below the significance level of 0.05, it indicates that low grip strength significantly
increases the risk of systemic epilepsy. After Cochranc's Q heterogeneity test, the result showed a P value greater than 0.05, indicating
that the included SNP did not have any abnormalities, and therefore the impact of abnormal conditions on causal relationships can be
ignored. The intercept of the MR-Egger model is -0.074 (P=0.404). After in-depth research, we found that there is no gene pleiotropy
between exposure factors and outcome variables. Sensitivity analysis showed that after gradually removing individual SNP, the IVW
model results were consistent with those including all SNP, and no single SNP significantly affected the overall effect estimation. This
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indicates that a single genetic tool is not sufficient to fully explain these causal effects. Sensitivity analysis did not reveal any
significant bias, and the results were stable and reliable. Research has shown that low grip strength may be an independent risk factor
for systemic epilepsy. This discovery is of great significance for the prevention and early intervention of systemic epilepsy. Although
the results of this study provide preliminary evidence, further longitudinal studies and clinical validation are needed to further confirm
the role of low grip strength in the pathogenesis of epilepsy. Conclusion: low grip strength levels may have a potential impact on the
occurrence of epilepsy by increasing the risk of systemic epilepsy. Future research should further explore the association between low
grip strength and other neurological disorders, particularly in different age groups and populations.

Keywords: Mendelian Randomization; low grip strength; systemic epilepsy; causality
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