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[Abstract] Objective: The purpose of the study was to explore the differences in brain network
dynamics between Alzheimer's disease (AD) patients and cognitively normal (CN) subjects and the
correlation between the dynamics and cognitive function based on hidden Markov model ( HMM).
Methods: This study included the resting-state functional magnetic resonance imaging (rs-fMRI) data
from 39 AD patients and 40 CN subjects matched for sex and age from the Alzheimer's disease neuro-
imaging initiative (ADNI) database. After preprocessing, the BOLD signals of 90 regions of interest
(ROIs) of the whole brain were decomposed into discrete hidden brain states by HMM, and the key
parameter of HMM model-the optimal number of states (K) was determined by the minimum free en-
ergy.The state fractional occupancy,switching rate and transition probability were calculated to reflect

the temporal dynamic properties of the brain. Two-sample ¢ test was used to compare the differences in
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state fractional occupancy and switching rate between the two groups,and nonparametric permutation
test was applied to compare the differences in state transition probability. Moreover,Spearman correla-
tion analysis was used to assess the associations of dynamic properties with cognitive scores.Results;
Using the minimum free energy to determine the number of optimal states of the HMM model was K
=13,and the fractional occupancy of HMM state 4 in AD patients was significantly higher than that in
CN group (P<C0.05,FDR correction),which was negatively correlated with the mini-mental state ex-
amination (MMSE) score (r=—0.405,P =0.001).There was no significant difference in the switc-
hing rate between the AD and CN groups (P =0.145).The state transition analysis showed that the
transition probability increased significantly from state 4 to state 4 (P =0.016, FDR-corrected) and
state 12 to state 4 (P =0.033,FDR-corrected) in AD group.The results of correlation analysis showed
that the transition probability from state 4 to state 4 (= —0.348, P =0.002) and state 12 to state 4
(r=—0.269,P =0.016) were negatively correlated with MMSE score. The decreased activation of
HMM state 4 mainly occurred in the core brain regions of the default mode network (DMN),while the
increased activation was mainly located in the visuospatial network (VSN) regions.Conclusion: HMM
revealed the reconfiguration of brain network dynamics in AD patients, which showed abnormal persis-
tent activation and transfer patterns in specific states,and significantly related to cognitive decline. This
study provides new insights into the dynamic reorganization of brain activity patterns in AD and con-

tributes to a deep understanding of the neural mechanisms underlying cognitive dysfunction in AD.
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