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Abstract: Objective The aim of this study is to comprehensively analyze the causal relationship between osteoporosis and
cognitive impairment in China community using the combination of observational study and Mendelian randomization (MR).
Methods Baseline data from the West China Health and Aging Cohort Study were used to explore phenotypic associations
between L1-14 bone mineral density (BMD), total hip BMD, femoral neck BMD, osteoporosis, osteopenia and cognitive
function. A two—sample MR design was used to evaluate the causal association between BMD and Alzheimer’s disease (AD)
using summary statistics from published genome —wide association studies, with single nucleotide polymorphisms (SNPs)
significantly associated with BMD as instrumental variables and AD as the outcome variable. Results The cross—sectional
study showed that after adjusting for a series of confounding factors, osteoporosis was found to be negatively associated with
Mini—Mental State Examination (MMSE) score compared with normal bone mass group (8=-0.84, 95% CI: -1.39~-0.29, P=
0.003), indicating that the patients with osteoporosis had lower MMSE scores and worse cognitive function than those with
normal bone mass, and the results were robust. The relationship between BMD at different sites and cognitive scores was
different. Specifically, total hip BMD (8=1.58, 95% CI: 0.20-2.95, P=0.024) and L1-14 BMD (8=1.17, 95% CI: 0.13-2.21,
P=0.028) were positively correlated with MMSE score, while femoral neck BMD was not significantly correlated with MMSE
score  (B=1.34, 95% CI: -0.11-2.79, P=0.070). Two—sample MR analysis using 86 SNPs associated with heel BMD-T values
in a Chinese population as instrumental variables showed no causal association between heel BMD-T and AD risk (IVW:

OR=0.95, 95% CI: 0.84-1.07, P=0.417). The results of multiple sensitivity analyses were robust. Conclusion The evidence
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from this study suggests a positive association between osteoporosis and cognitive impairment in Chinese, but further studies

are needed to confirm the causal relationship between the two traits. Based on the common risk factors and pathogenesis, it is

beneficial in practice to strengthen the management of osteoporosis patients, especially those with low total hip BMD and L1-

[4 BMD, to prevent the occurrence of cognitive impairment.
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Table 1 Baseline characteristics of participants in the West China Health and Aging Cohort [ (x +5), n(%) ]
[SES Hit(n=2171) HRIEF (n=662) i (n=1040) HHM(n=469)  F A H P
AEIE 67.50 +5.02 67.02 +4.89 67.28 +4.97 68.66 +5.16 16.70 <0.001
eail 456.36 <0.001
9 1034 (47.6) 508 (76.7) 466 (44.8) 60 (12.8)
4 1137 (52.4) 154 (23.3) 574 (55.2) 409 (87.2)
HH 76.97 <0.001
XH 600 (27.6) 128 (19.3) 283 (27.2) 189 (40.3)
/N 444 (20.5) 129 (19.5) 208 (20.0) 107 (22.8)
L 1127 (51.9) 405 (61.2) 549 (52.8) 173 (36.9)
A NAEBLARA (JTI0) 37.19 <0.001
<12 496 (23.5) 120 (18.8) 241 (23.7) 135 (29.7)
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2.0~5.99 825 (39.0) 251 (39.2) 395 (38.8) 179 (39.3)
=6.0 417 (19.7) 164 (25.6) 195 (19.2) 58 (12.7)
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I35 3l 1.47 0.480
Fones 2046 (94.2) 628 (94.9) 981 (94.3) 437 (93.2)
= 125 (5.8) 34 (5.1) 59 (5.7) 32(6.8)
BMI* 117.46 <0.001
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Table 2 Association between different bone mass status categories and cognitive scores
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Table 3 Associations between BMD at different sites and cognitive scores
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FRFY 3¢ 1.34 (-0.11 ~ 2.79) 0.070 1.58 (0.20 ~ 2.95) 0.024 1.17 (0.13 ~ 2.21) 0.028
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Figure 1

Forest plot of causal associations between genetically

predicted BMD-T and AD risk
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